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Abstract

The preliminary survey for research project development entitled “Trans-boundary
Production: the case of Thai-Lao” aims at finding ground information necessary for project
development. For the period of 4 months (15 August — 14 December, 2011) two surveys were
conducted. In Suwannaket and Champasak in the South of Lao PRD where sugar cane, maize
and cabbage are produced under contract with Thai entrepreneurs. In the North of Lao, maize
has been produced for Thai and Chinese importers in Bokeo where as sugar cane production
has been contracted by Chinese company in Luang Namtha.

Six Thai and seven Lao researchers together interviewed key informations in 3 sectors:
local government, farmers and Thai and Lao entrepreneurs. The surveys in Thailand were
conducted in Ubon Ratchathani and Chaing Rai to interview members of the Chamber of
Commerce, the head of the Provincial Office of Commerce, traders/importers and academia.

The preliminary survey reveals that for maize and cabbage, several forms of contracts
were reported. Most of Lao farmers sell their produce to merchants under advanced agreement.
The produce were legitimately exported from Lao via Lao registered export companies.
(However, illegal shippings of maize in the North were reported). This implies no direct
relationship between most farmers and Thai importers. On the contrary, sugar cane has been
produced under contract with Thai/Chinese companies. It is hypothesized that diffent production
scale and biophysical environment are key success factors. Most sugar cane farmers contracted
with Chinese companies earned high profit in the North but only 20% of the farmers made profit
under contract with Thai company in the South.

The preliminary findings help critalize and verify the objectives of the research forum
and prioritize research projects within. The forum is set to include 5 projects related to contract
production, 1 project on friendship provinces of Ubon Ratchathani — Champasak, 1 research on
SME development followed by a project on macro-level impact study of trans-boundary
production. The first 6 projects receive the priority to take-off immediately under the effort of 6
Lao researchers and one advisor and 12 Thai researchers from 7 universities. The team
comprises of relatively new researchers who are acquiring research skill improvement from this

forum.
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8. NNRRANIS

Wednesday, Nov.16

Thursday, Nov.17
9:30

10:00
11:30 - 12.15
12:15 - 13:15
13:15 - 13:45
13:45 — 17:00
18:00

Friday, Nov.18
8:00
12:00
13:00
14:00

17:30

Saturday, Nov.19
8:45
10:00 - 11.00

13:00
15:00

Sunday, Nov. 20

Monday, Nov. 21

9:00 - 12:00
13:00 - 17:00
18:00

Tuesday, Nov. 22

Arrive in Chiang Mai and check- in at Tarin Hotel

Opening remarks by Dean, Faculty of Agriculture: Assoc.Prof. Theera Visitpanich
Remarks by Director, Division 1, TRF: Assoc.Prof.Dr. Patamawadee Suzuki
Report on the “Preliminary survey” by Prof.Dr. Aree Wiboonpongse

- Brief Reports of 6 subprojects by 6 Thai researchers

Efficiency

Lunch at the Dept.

Lab

Workshop on “Proposal development”

Welcome dinner at Huan Kachao

Depart for Chiang Rai

Lunch at Noodle shop

Check- in at the Teak Garden Resort

Visit “Chiang Khong border trade” by Mr. Sa-nguan  Shunklinsakul
Interview with traders

Free evening

Checkout

“Chiang Rai economies in brief” by Chairman of CR Chamber of Commerce by
Mr.Chavalit Suthrumwrong and Dr.Thitipong Chaiongkan

Visit Mae Sai Thai - Myanmar border

Depart for CM & Check in at Tarin Hotel Chiang Mai

Free evening

Free day

Workshop on “CGE: Method for investment impact evaluation at the Lao-Thai macro

level” by Asst. Prof.Dr.Komsan Suriya
Visit Potato contract farming and Housewives' Processing Group
Wrap up and farewell dinner

Depart Chiang Mai
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A

9J ci' . . I~
® DEA 1% LP luuaue# stochastic frontiers (SF) 1435MIMUATHIUA

a (Y] Aa A . 9
® Farrell (1957) 1@U025n15IAs2anFnINUed firm Nilszneuaie 2
J
94A152NO1

1. TE d2Nounnuainiso firm N lananaauiniigaanyavesilode
dutnmvualsi

2. AE @efouanuainisoved firm Nlstladerindr ludadiun
Wnzay wemvuasimiloderindn 1

Y

1119590 IIANITDI0E1UY19 218712 19 total economic efficiency (EE)

2



9} A A 1 dy 9 Al o J v a A A
¢ ﬂ?i?ﬂﬂi%ﬁ%‘ﬁﬂ?‘lﬂll‘ﬁﬂWllllﬂﬁlllcl‘ﬁ’ﬂ WINHUNITNANVDY firms N
A A Y 1 Y
UszanTmngngaLad
Aa oA 19 1 @ J o a
o Tunaliia higadengdumsnan
Y o Jd o 9 v '
- Farrell (1957) —> uug Iiimsdszanailanduanioyadiodna
N4
a non-parametric piece-wise-linear-technology 150 parametric
function (¥ Cobb-Douglas form
- Aigner 118% Chu (1968) —> parametric frontier production function

VD3 Cobb-Douglas form Tﬂﬂi%}ﬁi’ljﬂyjaﬁﬂ@éN N firms



In(yi):xi,b’—ui, i=12,....N (4.1)

Taen |n(y,-) A logarithm YOIAT scalar VDINANAAT 1151 firm 9 i-th

A ~ & % v A
X. 10 (K‘l'l) — TOwW vector W%Q@Qﬂﬂigﬂﬂﬂﬁjuﬁﬂﬂ@ 1Y

1

1 d' A A 1 . a v o 9 d'
AIUNIAAD A1 logarithms V9IU51aaderiuu1 K #1

anl¥1ae firm 91 i-th

N

, a o’d' 1
B=(B B, B) 00 (K+1) — column vector UBIWITINIADIN 113

U

GRREATMI PTG
1 i~ . . d' d' 9 v 1
f1® a non-negative random variable GL R U T R REVAEUY

Usza@nsnnlumInaavued firms 1UgaaINNITN



¢ BANAIUVDINANAANTUNATINTY firm N i-th NBUAUNANAANNANEAINNYN

~

o ) Jd v A o Jd 9 @ o Y | Y A
ﬂTWu@Tﬂﬂ‘V\lﬂﬂ"])'l!WﬁﬂJlLﬂulll@ﬂTWHﬂUﬂm@TM@QﬂEDEDEJELHLGU'I, xl- , Vlﬂﬂ‘lcb'!)W'fJ

U

S1YUA TE ¥4 firm N i-th

TE Vi _ exp(xi,B _ui)

- eXp(xi/B) ) exp(xl.,B) i exp(_ ui) 2

> Y dyd Y . A K Y 1
M35 U3 Ia TE LY output-orientated Farrell NI INAITE NN

=
0031

> Ao ) YAq Y A A A A o A
mmﬂ”lmflwmummmmNawamm firm N 1-th IUDINYUNUNANAN
~ a A A Aa A a 9 Jd
Wﬂ?ﬁgﬂﬂﬂﬁiﬂﬂ firm ‘I/]llﬂﬁgﬁ”ﬂ‘ﬁﬂ']WﬂTﬁNﬂﬁ Tﬂﬂﬂ?i%ﬂ’)ﬂ!ﬁ@ﬁ

Marensnanga@eIN



A c!' 1 (Y] 1 a cs' (Y] 9
> TE A9 e7UN1IN 4.2 ﬂﬁzmmmiﬂﬂa@mmmmNawam‘nmmﬁ“lﬂ

(y,)ﬂumwawa@mmmuwaﬂﬂﬁ A exp(x,B) nldanms
Uszanaum B Tﬂfflﬂf LP 7 Zu aﬂwﬂwmmaﬂwm subject

to fI1 constraints ‘1/]’31 u, >20,i=12,....N

. Yo o A Y =R o = J aq Y
o Afriat (1972) IAMWUALDUTIA0INAAARINUANNS (4.1) tHeUAT YA 1A
o 1 a J o
the u,s UNMINILTIYAUUL gamma LAZAIWITINADT VDU UINABINNT
! ya . . .
Ussunanlae 1925 Maximum-likelihood (ML)



1 a J o . !
*  Richmond (1974) —> MWITIUNDTVOILUIIA0IUDI Afriat 9199015 NUM
Y ga~ . 9 1
18 Taen15 1933 corrected ordinary least-squares (COLS) -> lemsdszunma
H 1 1 o Y, a 4 1w 1
BV OLS (N JTA DD edd M5 VNS 1NN 05U slope) ARI1TZ1MAT OLS
a 4 1 . Y, 1 3
(negatively biased) V0I5 1o vosnsn (5,) nusuaidiu Taold the

ey (Y ¥ :
sample moments UY® the error distribution 118919 OLS residuals

o  Schmidt (1976) HanI19U 2RIV the linear LAY quadratic programming
Nnaue lag Aigner 18 Chu (1968) 131U ML estimators 81 the u.s UNITNTLY

v 3 . .
andu exponential #30 half-normal random variables



. 99301591 LUUTIADINTULAL determmlstlc (meﬁ 4.1) = i'ldsu
(©19NTNAVDINITIA errors mamsumuam ffldordunsuuay -

Y

mm‘ummumwmmmauwsmmuaﬂmwuﬂimﬂu TI

v 9

JUUBLULUIVDI Aigner 1482 Chu (1968) $99msan
$o8azU04 firms m@mwa81ﬂaﬂugﬁuWﬁnzgﬂumaﬂﬂﬁ L HIUAUIAY
Sna i lasldsnedeiianaauds - probabilistic frontier (13 1A51)

AUUYI)



4.2 The Stochastic Frontier Production Function

« Aigner, Lovell s8¢ Schmidt (1977) i8¢ Meeusen and van den
Broeck (1977) “l@mm ‘L!E] the stochastic frontier production function
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Figure 8.1: The Sinchastic Frontier eroduction Funclion
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® Composed error (v, - u,) causes no problems in estimation
— OLS b unbiased, consistent, efficient among linear estimators
® except estimator of intercept not consistent (biased downwards)
N19UN the bias in the intercept term —> COLS
— ML estimator yields
® more efficient b (than OLS)
® consistent intercept

® consistent variance of (v, - u)

15



9
o . . Y [
o LUUYUINADILUY stochastic frontier (SF) ﬁﬂaﬂwﬁmiﬂﬁzmmmmu
. a YA ..
WU UMNIFIULazMInaaoUanyag1u lagleI50s traditional
{y I Y o o C A =
ML #1 liaansal¥ lanunuud1ans deterministic 1999101502

A
99U lvyod ML

A [P o 3 a\ o v A
1o ]111llﬂ’lﬁﬂTVi‘L!ﬂ!f]J‘HWLﬁ‘]&JﬁTﬁiUﬂTﬁmﬂﬂLLUU
N1SNTZ1867 11T U the u;S ->truncate-normal (Stevenson, 1980)

the two parameter gamma (Greene, 1990)
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e IUNHIZNATURWIZNTY the half-normal distribution A1HMTUNAVDY

A Y =< ~
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« Aigner, Lovell and Schmidt (1977) 1A% the log likelihood function
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+ Battese Ua¢ Coelli (1988) uaad I¥iAiuNAImensainangaves TE
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One-sided Generalised Likelihood-Ratio Test
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4.7 Truncated-Normal Distribution

9 A Jd = A 1 o Y a o oY =
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<
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<
[

iidG (1,0)  exponential with mean 4 - LIMDEP

u, = iidG(A,m) gamma with mean A t19df. M -LIMDEP
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9 = 9 = 1
¢ VI YUDI truncated normal LAY gamma HNISHN non-zero modes L

N pdf. w99 u, waz v, UMl uiuLa10199zenNd
AZLIANAVDIANN MINUTZANTN NN N noise

® The truncated-normal distribution L‘]dju'gj ‘]JLL‘iJ‘]Jﬁ'J’Jll‘]JGU’EN the half-
normal distribution #1 189 1nmMsdatareidgudveansnszaieda
wuulndnfidunads 4 sazmanulslsm o =8 g gn
sruaneuIIRUAUd 1damMInTzed92ilu half-normal

32



o ~ oA & 1o A
. AINIZAYAIDNRINUITUTNNH ANV UDEAUVUIALAZIATOINNIY
U U
Yol U
— N3, 1}
—em— WL, 1)
— === N0, 1} .
o ML |
—rH_._I‘_
& -I-.‘I-"'-"-_‘_
=g ——
| 1.1 3.8 W |
it — :
T—— ——

Figure 8.3 Truncated-Normal Distributions
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. M3Us2UIUA the truncated-normal SF 1a5mumsdszunal
mwsimes 4 fuAIndinesous vewuusaed - M log
likelihood function @04M3MFUTZINUAWVY ML V0IM15 1A
(Stevenson (1980))

a Y] o Y 9 1
2. ﬂ?ﬁ%ﬂﬁ@ﬂﬁhi\c‘lﬁﬁﬂlﬁﬂﬂﬁ’ﬂ half-normal model mmzﬂmay’aw%"lu
o & 1 1 9)
annsam laemsnaaey Hy:x=0 3918 luinazlemsnaasd

LUV Wald test M50 a generalised likelthood-ratio test
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4.9 HUUDIABIANHTUUDYA panel

Y % 1A . o
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Yy 1 Q9Jj
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Pitt 1A% Lee (1981) IAMNUA a panel-data version U99L1UU18049 half-

normal Y93 Aigner, Lovell Lie1g Schmidt (1977)

(ylt) ltIB+V U, i=12,....N; t=12,...,T; (49)

A
we
xit

p

the v, s

3 aQ o o % 1 . 1 d
HUNANAATIYS Y firm N i-th & BN t-th;

I J v o o A { A Y,

Funnaes (1 X k) vailadesinan uaziladedua nerveany
J o q 1

gﬂgmuﬂmwﬁmmmn (1% U the Cobb-Douglas model);

1
19 1 A

< J A =
Lﬂulﬂﬂlﬁﬂﬁ kX1 Gllﬁ]ﬂW'lﬁﬁJlﬁﬂﬁﬂthﬁﬂ"lﬂﬂﬂﬂﬁ MTﬂ!ﬂ’l

' Ao
A0 random errors ﬁgﬂﬁwmnﬂu iiduazl N(O, o )
S . & A
distribution 11/UBA5LNA the 4 s UAZ

the 17,5 7B HANIZNUYDY TI THLDUT 10D



. LUVT1ADIVDI panel data NANVANITNTZNIYAIUOL the  u,s U

Y

HUVINADIAN ¢ AN

D.

o 49/ d' d" Al i . . .
UV NHI TN N TFUYAIN u,tlﬁﬂulld random arlable ‘V]

wneaw ilsy Teniuaedialan ?@W@llﬁ?l@x?frm RTETCITTE
wemammi)mami?ﬂmwmammmw ar 121 1aa1mile

!LIEN@V) lZJJ!@7Wﬁﬂ537/1116116\7!3§77!6117117¢738

o { ~ Aa ol 3 . . .
t!llmmmﬁugmvmm TUYANNAVD TI 111 time-invariant, (4.10)
u, =u, i=12,... N: t=12,....T

40



Y

<3 Y . A B . 1o
U, 1 UNY fixed parameter H3® a random variable

91

HYVIADIU ij 001U the fixed effects model 118 random effects model

The fixed effects model

- standard regression framework using dummy variables ( D,,=1 Hag 0
feiuedison)

¥ iadszansnifieuny firm Rddszansnmunniigaludieds

9 9J ¥
M A9 UMIUsEuan192 MU S0 eHINNIIUIY firm 108

41



MINEINITON panel data 18 —> 1A
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L’Sfﬁﬂﬁgﬂla?ﬂlﬂﬂ fixed-effect estimation (dummy variables) 150 error-
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U
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=~ Y Ia~
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9 Y

9 v 1 a A
Joude — firms NaNUaz 14als2ansnn

d’ | 1 o 1 f~d H a A
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The random effects model

9
- msdszunaam g 1ane LS 5o ML mata

Y Y .
- LS — the standard error-components model 1192 1% Estimated

Generalised Least Square (EGLS)

- ML — making stronger distributional assumptions concerning the u,s
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+ Battese 1A Coelli (1988) lauenannuiiaostl lagli the u,s Un1s

NI£184LU the generalised truncated — normal 1l original proposed Tag
Stevenson (1980)

* Battese, Coelli a2 Colby (1989) lavenauuuiianslaglddoya
unbalanced panel -> Gll’é)ﬁjJiJG]‘I/I’NNaGUEN TI f1® time-invariant fﬂﬂ‘WD i
Gz Ty - Lﬂumimmmmmﬁfﬂ ZI3HUFIN

JseaumssinssuIumsHaaneuntEasiaves TI o1oalaeunalag
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4.10 Time-varying inefficiency Model

o Kumbhakar (1990) —> 4131804 SF @115V panel data NHaV09 TI U

m3nlasuuilasedieiluszuuiunal — nuviiaesigniszunua
Taons 14 ML ua lutiaulwdalsedng

u, :[1+exp(at+,3t2)]_lui, (4.11)

Tagn  the u,s QAEUYANNUMNTNIZIYANIVY half-normal

q

<3 a o = 1 1A 1
a waz B Wunaiimesi linswmngnissuun

Y

S Y o . . .
- GUT mﬂu“lﬂm non-increasing non-decreasing, concave 1350 convex

Y
Y

= A
UVHNURAITIOINVTUIYLLASUYUTIAUDN O LIS ﬁ
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- Battese 4ag Coelli (1992) lAr@ueiUI1804 time-varying @115 UNA

¥04 TI 1 the stochastic frontier production function & MIU panel data
(FUNIT 4.9) WaNTTNUUDN TI on

uitz{exp[n(t-T)]}ui, i=12,...N: t=12,...T: (4.12)

~ a1l .. ~ .
Tae the us Qnd Wmuﬂu 1.1.d. N the generalised truncated-normal

random variable

S v Ay 1A '
7 11U scalar parameter ¥99A27 lunTwmNgnszunamm
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« @I ﬂ!fﬂullﬂ‘ﬂﬂ non-increasing Y79 non-decreasing UHDYNU

IA50INNOUDI 7]

 the firm-varying inefficiency model ¥UN13 4.12 P EYREASSY
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AOIUNITRN firms VN firms 01992 WNUszansmnluanouusn 1ae
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ﬂﬁ UNFAUD the time-varying inefficiency model 7UN13 4.12 A0
jile n=0 futuarsmaaen H, voams lifimsulasunlasluwa

Y93 TI 9a0A%INIA H, 177 =0,

0 v . =~ ! S . . . .
awisy Hy,:n=u=0 %3 £1]91 the SF U time-invariant inefficiency
Y e : .

effects A8 half-normal distribution 1A8AIHUA the general frontier

model Wf

Battese i Coelli (1992) ug A9 logarithm of likelihood function Ae
time-varying inefficiency effect (4.9) W5 oA LM the first partial

derivatives Y94 the log-likelihood function



Y = e : .. : ~
.- U9AYITNMITHUIVON the time-varying inefficiency model (4.12) Av N3
naguuilasn TI aasaranaansagnuenanmsasuuilas
A Ay Yy v A o o o
mamatai lanvasngnimualugy vector x, Tuilangunsunay
(4.9)

. 2 - 4
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9J

1 /=

1o U .
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| ]
v A

AINISYRNID

« H :pu=0 Wumsnagouiuily half-normal inefficiency effect at

time period T



® Cornwell, Schmidt 18 Sickle (1990) g Lee g Schmidt (1993) 18
e Uuuunia lilvesuuuiian e Schmidt tag Sickle (1984) (o
Y . . . . o
lynu time-varying inefficient effects —> (11D 1089V 1T
d' o'/ =~ A I I
aguu/asyIng11vesHaveN firm —> UANVEANYUNINN
HUUDIABIYON Kumbhakar (1990) g Battese 1as Coelli (1992)
1 <3 <@ o Aa = A o = 0
9819 Isnaunih Ininadunuuesnsinslmesnassfiiuanun
£
U
® Leellag Schmidt (1993) 5$MWaYDQ TI @MU firms 1400
LANANAUYNAIHUA TAY
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4.11 mﬁﬁmummuﬁmmwammmm‘laiﬁﬂaz?m%mw
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UAUANHINA1891U (Pit and Lee 1981; 11y Kalirajan 1981) NANY

D
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QU [o]
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D
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J v J 1 Jd
NAABITVOIANYULUDINTITFU VAHITU 91 LAZMIANHIVDY
9 o <3 9 1 oaj
dians uau lumsdszunua 2 Tuaou

53



1 < A Ao w ogzj
i 't’]fJNll'iﬂ@nﬂJﬂJ‘]JiUu‘ViTV]ﬂ'"IﬂiLJ"U@QﬂTi‘]Jﬁ%?JTﬂ!ﬂTi 2 VUADU

Y |

Y 12 Aa A 1 3 .. A
luausn wavesanu lulidszansmugninilu iid. elduuifa
204 Jondrow, et al (1982) 0N 1UIEA1VDINAUDA TI

oij ~ L -y d v o v
lugunaes waveos TI gnauyainduilenguvesiiviuiledouss

1 [~ . . . . UL, a =
firms ¥118A21091 113U identically distributed AULAAITNUTLENT
9
Mriuavotladelnuninu o

® Kambhakar, Ghosh and McGuchkin (1991) 148 Reifschneidor and
Stevenson (1991) uanaa4n NN 1 aoAndnaaILIs1a049 SF fina
¥4 TI gaimuauilsniuvesdnsuzmmizunsvhsuuas
‘Wh‘13‘3ma§ﬁwmgﬂﬂizmm1ﬂﬂ a single-stage ML procedure
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® Huang and Liu (1984) UEAUUVIIADIFIVITU a stochastic frontier
. . ) S o o Y
production function NaU®D TI @Jﬂﬂ"l‘l’il!ﬂlﬂHT\IQﬂ"]fuf’U@Qﬂﬂc]&lﬁH&ﬂWWg
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e WSV firm 9 i-th 119299810 t=th WAURI TL, ., , 1AINNTAA

ir

areves N(y,,o?)
My = 2,0 (4.13)

~ <3 J v A ~ v A A
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J 1y, 1
O  1IMBST (M X 1) U84 scalar parameters Y83 N1
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Y 1 4 A J ) o Yy 9

ANAUNAANAZIINADTVDINITINNDT > LuuT1aoIgni v la

1 1 Iy, v Ja g 9 1

118 Tag lusauanuduiusiiu 1y 1aseni19 random errors(the v, )

Y94 firm 50119 laraviiavisoilami heteroskedasticity 11

random errors UAZHAUDY TI
ol=0c’+0° Ay y= 02/03
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15Uz u1UAT ML U84 TE effects model 114 FRONTIER (589 Model 2

NINATDUTUYATI

Y

1. ¥na O -parameters NN UA 1LY scalar parameter Y = 0 L!,fgijil
o < , ~
HUV100992UY the average response function NHIFIN15D
Usgmnamlalaemsl¥oLs (7 -y=6 =6 = By = 0)
Y

Y 1 % Y T, °4 o
2. 9101 O -parameter VINHUAYNLIUA intercept = 0 LA LLUVIDD

M-1)

EVICIIR IS AT panel-data version Y93 Aigner, Lovell and Schmidt
(1977)

Y d' ] ] 1 QU = QOJ
mMsnageudu Nirauloay mMdulszanived second-order b

o < 0
LUVS1a04 translog = 0 HT01J1 CRS Tuuu V1809 Cobb-Douglas



4.12 Duality 4azmMIMyUAUUUD 1009 Allocative Efficiencies

¢ ﬁms&ma 3 mqwaﬁm%’umiﬁmimﬁq the dual forms of the

production technology, the cost or profit functions A0
A Y R o d a A A 1
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Maunulidiga)
2. el lunsdilinananvateduas
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59



! Jd o A Al

Tumsdszunaa lagasavosilansumsnaniimsauyadn
2) szauilaseiudignimualined Taefidiansves firm were

) Y a A A

M nnananliagege vse

Y v o o A v o o o Y a A o Y o =
b) Aiamamauaenszavilatetindazmanaaeiin i lsn

v %
MAnIe gaga

aiiau luuiueulusimmanaaneni lddsunsynunu
utueuvesTinuwanaainaaiodianmsmasdadulaiinmnae
uddeauyaveImsiim lsgeganmanis Nemwazming e



oY
6
ari

D

Jd
SYAIMa
Jd v

1

ﬁﬂﬂq
iIN 5d

o)

q
)

®
@
Rl

QA1
iri i

a

bl NITI1

22D

=~ (¥}

YOIADIHNAINUNHAANANANTIUIUN TS TULaag])

. . I~
* Stochastic cost frontier fA1®
Incl.zC(yi,wi;,B)+vl.+ul. i=12,....N (4.14)
Tagf ¢, Ao AuNuIsIMINaaNdunan IAd 115U firm A i-th
LY 1 1
c() A0 gﬂuuuﬂqwuﬁmmmu (t¥U Cobb-Douglas 1350 the translog
A ) A
Yy, a0 dsunuwanas
A J v A v
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. 1E, u, ;92nunad 11U cost-frontier tnuiinmsavesn lunsal
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9 A o 1 9
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CE =exp (— ul.) (4.15)
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A a = s A Y v . . . = Y
. UIAATEUUNYSE Towliie 1$0U allocative inefficiency NA&NoU
Co o A A A
the error terms TuaumMsglasniladonuaasnmsazilanon v first

T
=

order §1M5UMIMAUNUMNTA

O«

Inc, = o+ B Inwy, + B, Inwy, + By Iny, + B, Inwy, Inwy, + B Inwy; Iny,

+ By Ny, 0y, + 12) B (Inwy, ¥ + oy (Inws, ) + By (i, ¥

TVt U,
(4.16)
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aumsgiasailadoniud (1a91nn1s 149 Shephard’s Lemma) 1114
aumsdaadiuluglves translog d1misuilederind 2 47

(Wlixli/ci): B+ BuInw, + B, Inw, + B Iny, +&, (4.17 a)

(W2ix2i/ci): B+ B Inwy, + By, Inwy, + BosIny, + &, (4.17 b)
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Abstract

Contract farming is a means to assist small growers in gaining market access and reducing
price risk, and as such it has attracted attention from development agencies and
governments in developing countries. This paper reviews literature related to contract
farming in Thailand and adds updated information based on field visits in 2007. Special
attention is given to roles played by government in the initial stage of contract farming
development. Conclusively, it is important for the public sector to create a favorable
environment and infrastructure to encourage investment in agribusiness and to coordinate
the concerned parties to raise agricultural productivity.

The paper also evaluates the effectiveness of contract farming as a means to stabilize
farmers’ income and strategize agricultural development. The findings show that while the
poorest farmers were not excluded from contract farming, special measures may be needed
to encourage their full participation. In the long run, small farmers were able to accumulate
production and management skills, thus improving their bargaining position. Together with
improved infrastructure and a more competitive market due to farmers’ innovation, the
farmers’ best choice may include non-contract production.

JEL Classification: Q13, Q17,L14
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l. INTRODUCTION?

During the past decades, Thailand’s agriculture has diversified from mainly rice to include
various cash crops including cassava, sugar cane, kenaf, maize, etc., on dry land and
soybean, peanut, and mung bean on both dry and irrigated land. Diversification was
facilitated by infrastructure development during the early National Economic and Social
Development Plans. During the 4th National Economic and Social Development Plan (1977—-
1981), policies for value-added exports were promoted and agro-industries grew rapidly,
especially in canned fish, pineapples, and tomato products. The 6th Plan promoted the
integration of farming and processing and high value-added exports. Compared to other
Asian countries, by early 1990 Thailand probably had the most extensive experience with
contract farming and the widest range of crops (Glover 1992). By the middle of the 7th Plan,
the export value of agro-industrial products had reached 82,000 million Baht and grew to
247,000 million by 2003 (Ministry of Agriculture and Cooperatives 2004) and reached
303,069 million Baht in 2006. In the fruit and vegetable and poultry processing sectors where
contract production is extensive, growth rates during 2005-2006 maintained high levels—
11.1% and 8% respectively (Ministry of Agriculture and Cooperatives 2007).

Contract farming has been instrumental in providing growers access to supply chains with
market and price stability, as well as technical assistance. For resource-poor growers,
production input and farm investment on credit are often provided by firms. In return,
contractors expect delivery of goods in specified quantities, quality and set prices. Market
and price certainty for both parties and integrated farm-processing enhances the country’s
competitiveness via improved quality products and an efficient supply chain. Well-
coordinated contract farming systems assist development in less privileged farming sectors.

Contract farming in Thailand is approaching maturity. In the early stage, the government was
heavily involved in monitoring, facilitating and encouraging stakeholders in contractual
arrangements. Over time, farmers gained skills, the market evolved, and a more flexible form
of contract farming emerged. Today, former contract farmers can negotiate contracts based
on their best opportunity. This is found in the case of potatoes in the North and shrimp in the
South where growers can switch between open and contract markets.

This paper aims to highlight the government’s role in the initial stage of contract farming
development and factors that contributed to success and failure, and to evaluate the
effectiveness of contract farming as a means for income stability, technological transfer,
market access, and agricultural development. The paper is based on a review of literature
and the authors’ previous and updated field research up to 2007.

Il. GOVERNMENT POLICY AND IMPLEMENTATIONS

Contract farming had been practiced in some forms before the 6th National Economic and
Social Development Plan (1987-1991). Processed food, e.g. canned fish, pineapples and
tomato products, was initially targeted for export markets. Exported canned vegetables in the
1970s mostly carried foreign brand names and contract broiler production started in the early
1980s. Prior to this period, sugar cane and tobacco were produced under contract
arrangements. The latter was contracted by the state enterprise.

The 6th Plan included guidelines for the development of agro-industries with a goal of
promoting value-added exports. To meet the goal, the government augmented guidelines
with the so-called “Four-Sector Co-operation Plan to develop agriculture and agro-industry”

! Chiang Mai University, Faculty of Agriculture and Faculty of Economics, Chiang Mai 50200, Thailand. The
authors wish to acknowledge Puttawan Khuntonthong and Woralak Wongwiwat for their excellent assistance
throughout the project. The authors also wish to express their thanks to the anonymous reviewers and editors
who gave their detailed attention for the significant refinement of this paper.
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(4-sector plan). Under this plan, agro-industrial firms, farmers, financial institutions (Bank for
Agriculture and Agricultural Cooperatives [BAAC]) and government agencies worked
together to improve production systems to reduce price risk and market uncertainty while
farmers improved their technical knowledge and raised production efficiency and the quality
of raw materials. in addition to general extension services, the government invested 250
million Baht in BAAC (then, 25 Baht = US$1). The capital gain was used as interest
compensation for participating farmers (3.5 % p.a.) and to encourage more farmer
participants and to reduce production costs.

During 1987-1993, 12 large projects proposed by 20 private firms were approved, but two
did not operate (eucalyptus and integrated hog production) and three ceased production
after one year (asparagus, ramie and bamboo for paper pulp) (Office of Agricultural
Economics 1993). Nonetheless, Naritoom (2000) reported successful asparagus groups that
had contracted with three companies since 1989. The seven remaining projects continued
operations after 1993: castor bean, basmati rice, sunflower, wheat, barley, hybrid corn,
sorghum, and cashew nuts (Wiboonpongse et al. 1998).

The Office of Agricultural Economics (1991) concluded that the results of the 4-sector Plan
were unsatisfactory since some of those projects relied heavily on government support (e.g.
provision of free seed for sunflower growers). Plan failure was attributed to lack of
management flexibility in light of unforeseen circumstances such as drought, which resulted
low quality and unmarketable produce. Secondly, farmers needed time to adapt to new
crops, which usually involves new technology. When new crops did not provide desirable
yields and returns, farmers were discouraged and shifted back to their old crops. Thirdly, the
extension service was also blamed for this failure (Ministry of Agriculture and Cooperatives
1994). The commodities chosen involved more input and higher risk, and technical support
and delivery systems could not cover all the project areas.

Most private contract farming schemes failed in the early 1990s (Baumann 2000). Evaluation
of the 4-sector Plan suggested that contract farming was not for every farmer but an
alternative to those who could accept new practices or needed credit. Furthermore,
government agencies should not be directly involved between farmers and firms, and
contracted businesses should grow without continual government support (National
Economic and Social Development Board 1995 in Wiboonpongse et al. 1998).

By the end of the Sixth plan in 1991, the NESDB recommended that contract agreements be
more effective and beneficial to all parties concerned (Singh 2004). The Subcommittee of
the 4-sector Plan came up with several measures in response to issues regarding fairness
and risk reduction to assure cooperation between the government agencies and firms.
Measures focused on coordination and risk sharing, such as a “project fund” to provide
compensation for production and marketing risk, or, “group farming” and “cost sharing”
among farmers and firms. The last alternative was considered a novel measure and was not
implemented.

To raise the probability of success, the subcommittee in 1995 (the 7th plan) consented to
support agro-industrial projects (under the 4-sector Plan) that could reduce production and
marketing risks and identify potential target areas and farmers. The proposals were
approved based on the highest benefit terms provided to participating farmers by the firms.
The subcommittee also improved the 4-sector Plan and indicated two target commodity
groups: (i) produce with high-export potential e.g. high quality rice, fruits, flowers, fresh water
and coastal fish, and (ii) industrial crops (e.g., vegetables, sunflower, maize, and fast-
growing trees). To assure fairness, the government in 1999 took charge of regulating
contract compliance using a standard agreement for companies and farmers issued by the
Department of Internal Trade (Singh 2004), which is in effect today.

Though there is no explicit mention of contract farming in the 9th National Plan (2002—2006),
government agencies continued to implement it. In 2004, to alleviate a trade issue between
the People’s Republic of China (PRC) and Thailand, the government compensated farmers if
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they reduced garlic crops and switched to other crops under contract farming. In addition,
the private sector has been encouraged to extend contract schemes to neighboring
countries under a sub-regional economic cooperation agreement called “Ayeyawady-Chao
Phraya-Mekong Economic Cooperation Strategy” (ACMECS). The scheme enables firms to
reduce the seasonality of raw material procurement (Thai Chamber of Commerce 2006).

M. MARKET COMPETITION

Thai agricultural marketing systems generally are competitive. In contract farming, a quasi-
monopoly has been necessary for success. Japanese cucumber contract farming in the
early 1990s appeared to be a monopsony when it had a small and specific market. There
was only one company making contracts with farmers, and the nature of contracts and close
supervision was similar to other crops new to farmers where the final market required
exacting specifications. Presently, the crop has become more common despite the strict
specifications and quality is maintained by the few companies exporting to Japan.

In high demand crops like potatoes and other vegetables, contracted markets are highly
competitive. In 1990, there were only two potato processing companies contracting farmers
in Northern Thailand, but five years later, there were seven potato processing firms and the
competition for contract farmers became intense. Information was disseminated in the areas
and the prices offered by firms were not significantly different. Farmers were not loyal to any
specific company and did not hesitate to switch companies when offered a better deal
(Ornberg 1998).

After 20 years of potato production, the supply deal changed. This is due to farmers’
accumulated production and market experience and innovation, which enhanced their
bargaining power. On the other hand, increased demand for potato chips put pressure on
firms to secure raw materials, and it became easy to obtain potatoes at lower cost with less
quality risk when farmers became skillful in production. Our visits to companies in 2004
revealed that competition for farmers among firms processing the same or different products
became fierce in the 1990s before the economic crisis broke out in Asia.

Contract farming has expanded from Chiang Mai to other provinces in the North.
Commodities include poultry and hogs, Japanese rice, basmati rice, organic rice, vegetable
seed, corn seed, and various fresh vegetables for frozen and pickled products. The
commodities are contracted by large and medium firms owned by multinational companies,
and joint ventures or by domestic companies. After the 1997 economic crisis, smaller firms
left the industry, but competition continued among fewer but larger firms. Now there are at
least 3—4 companies competing for the same crops. As disclosed by one company, firms
need to exercise different tactics to keep their farmers.

Companies either use price strategy or quality strategy. This implies high market force to
obtain labor, suitable land and desirable production environments among industrial firms. For
crops that need to be processed within 24 hours (oil palm, eggplant and sweet corn),
distance to factories is limited to transport under 12 hours, thus competition is even stronger.
While companies compete for farmers, they also mention that farmers seek contracts, and
current farmers desire to expand their contracts.
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V. FORMS OF CONTRACT

Contract farming is constructed depending on the crops or products, the objectives and
resources of the contractor, and the experience of the farmers (Eaton and Shepherd 2001).
In Thailand, four typical contract models can be identified: the centralized model, the nucleus
estate model, the intermediary and multipartite model, and the formal model, as delineated
in Figure 1.

Figure 1. Examples of various types of contract arrangements in Thailand
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Source: Wiboonpongse and Sriboonchitta (1995), Eaton and Shepherd (2001).

The nucleus estate model is suitable for commodities requiring immediate processing after
harvest or high production and management technology that farmers lack. The informal
model, which is not as complex, may involve just a few market agents without a written
contract. Different arrangements have an impact on pricing and other economic factors in
the contract farming systems.
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V. PRICING

Prices paid for contracted crops are usually lower than market prices. Singh (2004) reveals
that most farmers try to sell their produce at market for a better price instead of factories
where farmers must comply to specified conditions. This phenomenon was a common
problem for inexperienced factories and is likely to happen anywhere that contract farming
emerges.

The problem was solved successfully using various tactics. For crops demanded by both
processing firms and fresh food markets—e.g., tomatoes—firms allowed 20% of the crop to
be sold in the open fresh food market, then during peak season, when prices declined,
factories purchased large volumes of high quality produce at contracted prices. The
economic rationale is the trade-off between risk and return to farmers and stable prices for
raw materials.

Prices companies pay to farmers are partly dependent on quality, which is an additional
incentive for farmers to deliver high quality products. For example, for grade A eggplants,
farmers receive 5 baht/kg, but the price drops sharply to 1 baht/kg for grade B. The quality
difference is only the appearance of the skin, even though the other attributes are the same.
Crop quality consistency and standards are often the most crucial factors in a contract.
However, Baumann (2000) stated that it is easy for a company to manipulate prices when
the market is competitive and prices are volatile.

Price stability is essential if firms are to continue projects with their growers and growers are
to maintain income stability. This is especially true in the early stages of contract framing.
Both companies and governments try to counter market volatility and find ways to stabilize
prices for growers. A prescriptive formula is helpful for sharing costs and benefits between
growers and processors. Without acceptable and stable prices or credit provision, projects in
less developed areas can fail, as exemplified in several cases in Thailand during the 1980s.

Many farmers have voluntarily opted for chemical-free and organic production for health
concerns. However most small tangerine growers in Northern Thailand experienced low
yields and undesirable appearances, and thus low prices. In contrast to the findings of
Wiboonpongse et al. (2006), contract organic (Jasmine) rice farmers in Payao Province
enjoyed high yields and prices 30% higher than ordinary Jasmine rice. Setboonsarng et al.
(2007) reported significantly higher profits per unit of land and higher prices for contract
farmers in the initial stage of organic production after one to two years of starting than non-
contract (for conventional rice in Northeastern and Northern Thailand).

VL. EFFECTIVENESS OF CONTRACT FARMING SCHEMES:
SUCCESS AND FAILURE

Contract farming projects have had mixed results. Here we present several cases with
farmers’ responses in the secondary stage of contract farming and the attitudes of growers
in Northern Thailand. Several studies in the 1990s reported that most contract farming
schemes had failed, with forestry, cashew nuts and oil palm cited as examples (Baumann
2000; Falvey 2002; Glover 1992). The first two crops were introduced to farmers who had
the least resources in the dry land of the Northeast, while oil palm became a rubber crop
alternative in the South. In some cases, early successes in contract forestry (eucalyptus in
dry land) were not sustained (Baumann 2000). However, a global rise in pulp prices
attracted large corporations (e.g., CP, Kaset Roong Ruang, Shell, and Siam Cement Group)
and at least 15 Japanese and Taiwanese joint ventures.

Monopolistic conditions have been favorable for contract farming (Glover 1992), whereas
competitive environments have not been conducive to contract farming. However, one
exception is vegetable contract farming in Northern Thailand, which has developed within
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the relatively competitive environment of input markets. Thai farmers are able to acquire
input, credit, and buyers on the open market (Baumann 2000; Wiboonpongse et al. 2007;
Wiboonpongse and Sriboonchitta 2007). In the case of cashew nuts, the Agricultural Land
Reform Office, BAAC, and a private firm program was less successful. This program aimed
to cover 175,000 rai (28,000 ha) in 1990, expand to 300,000 rai, and include more than
31,000 farm households. At first the project exceeded its target but was halted by a rapid
spread of pests. Poor feasibility analysis and an absence of region-specific research had
bearing on the failure, and there were risks that disproportionately affected smallholders
(Falvey 2002). Research on productivity improvement and cost reduction is necessary.

There are also successful cases. Overall, contract farming in Thailand has been
implemented and managed differently from other countries, with very strong intervention and
promotion under the 4-sector Plan as well as Mekong sub-regional economic cooperation.
Agribusiness has received substantial incentives and promotion. Since Thailand is agro-
exporting country, agribusiness has dominated policy-making. This has resulted in better
overall agricultural growth and development effects through the shift to high value crops
(Burch 1996; Benziger 1996 cited by Singh, 2004)

In the western region, sugar cane, baby corn and asparagus, and broiler and hog contracts
have proven successful. With baby corn, contracts were made between village middlemen
and farmers, with middlemen providing farmers with seed, fertilizer, loans, and tractor
services. Contracts were made between middlemen and farmers but not middlemen and
companies and involved guaranteed minimum prices and additional prices when the
prevailing market price increased. In the case of asparagus, the main condition of the
contract is to guarantee a fixed price for the whole year for various grades. This is the same
model as that used by potato contractors in Chiang Mai and is a successful example of
private-government-farmer cooperation (Naritoom 2000).

Thailand is the world’s second largest producer of Black Tiger shrimp. During the 5th and 6th
National Development Plans, multinational firms like Cargill were encouraged to invest in
smallholders financed by the BAAC and other banks. Apparently, returns to smallholders
were substantial. However, there is need to assess risk due to accumulated disease and
social impact concerning mangrove deforestation. Small growers preferred operating under
contract farming to risk taking in a volatile market. They even rejected a cooperative
approach after the experience of poor market prices due to inadequate quality control
(Falvey 2002).

In the Northeast, the success of exports depends on the provision of irrigation water.
Production can be extended during the wet season, and the introduction of dry season crops
and non-traditional crops of high marketability, supported by technical advice under a
contract farming scheme, has been effective, as in the case of tomatoes supported by
BAAC. The expansion of tomato contracting in this region was accompanied by disputes
about spoilage, factory shutdowns, and other problems, but they were resolved through
mutual-benefit contracts. The case highlights the viability of the government-agribusiness-
smallholder relationship as a result of government investment in necessary infrastructure
including physical, service, and coordination support (Poapongsakorn et al. 1995 cited by
Falvey, 2002).

In the North, contract farming has been successful in such crops as soybean, baby corn,
sweet corn, potatoes, tomatoes and eggplant, as well as vegetable and maize seed. The
number of vegetable processing firms increased from 34 (1988) to 61 (1994), and to 78 in
2002. Statistics show that more farmers were entering contract farming beginning the early
1990s due to various driving forces. Potato contracts received the most development:
production in Chiang Mai increased from 600 ha in 1983 to 1,927 ha. In 1994, and to 3,638
ha and 4,386 ha in the 2002-2003 and 2007-2008 crop years. Contract production has
been expanded to six provinces in the North and another three provinces in the Northeast.



ADBI Discussion Paper 112 Sriboonchitta and Wiboonpoongse

Total production in Thailand in 2002—-2003 and 2007-2008 reached 6,750 ha and 7,980 ha
of harvested area, and 86,700 tons and 125,700 tons, respectively, for total output.

Farmers contracted companies through their groups. In the first stage of the contract, district
agricultural extension officers had an active role in coordination and extension in the San Sai
district, the first site of commercial potato production in Thailand. The government has
promoted such farmer organization in contract farming to better position farmers when they
deal with companies and for credit collateral and technical assistance from firms and
universities. However, the successful role of the officers in San Sai with well-irrigated land is
not replicable in the adjacent district (Mae Rim) due to the local physical and socio-economic
environment. Today, farmers in San Sai have turned to selling their potatoes to middlemen
who gather, produce and deliver to the companies. While the middlemen have contracts with
firms, individual farmers prefer taking risks for higher selling prices. The companies have
adopted the contract approach to new farmers in other areas.

Success and failure in contract farming is case by case. According to a CP executive, factors
responsible for poor performance in a contract system include personnel factors and
uncontrollable factors such as weather. Public policy and support also play significant roles.
Success stories are derived from a “win-win” situation where all key determinants are
integrated properly: production technology pre-and post-harvest, technology transfer (by the
government or private sector), trust building, pricing policy, financial support and human
resource development for both farmers and firms (Poonpiriyasup 2007).

In contract hybrid corn production in the Greater Mekong Sub-region/ACMECS countries,
the CP reported that Thai growers average yield was second (6.25 ton/ha) after the PRC
(6.75 ton/ha). However, Poonpiriyasup (2007) revealed that Thai growers enjoyed the
highest rate of return on investment (ROI) at 94% whereas the PRC’'s ROl was 56%.
Contract growers in other countries (Viet Nam, Cambodia, Lao People’'s Demaocratic
Republic, and Myanmar) earned an ROI of 72%, 85%, and 87%, respectively.

VIL. FARMERS' ATTITUDES TOWARD CONTRACT FARMING

Contract farming depends on the satisfaction of both farmers and firms, with profitability a
key component. In the initial stage, farmers’ perceptions regarding new crops and their
attitudes towards contract farming are important. This section presents results from a survey
by Sribooncitta et al. (1996) in hopes that it may be helpful for agencies attempting contract
farming elsewhere. Most of the contract farmers surveyed (78%) grew only one contract
crop, while the remainder had two to four different contract crops. The survey revealed
primary reasons that farmers participated in contract farming. Market certainty and price
stability were prime factors, as shown in Figure 2.
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Figure 2: Farmers’ reasons for participating in contract farming

1 = Market certainty

2 = Price stability

3 = Provision of input on credit

4 = Neighbor gaining higher income

5 = Income opportunity for tenant growers

1 2 3 4 5a

Source: Sriboonchitta et al. (1996).

Other reasons included lack of alternatives, expectation of higher prices, etc. In addition,
from the authors’ survey in 2004, tenant farmers (40% of respondents) felt that contract
farming provided them good opportunities to raise their income as labor was the only
resource they had.

On price agreement, one would expect that most farmers would not be satisfied with the
terms. A high proportion of dissatisfaction occurred in processing vegetables for the
Japanese market (cucumbers, potatoes, and soybean at 75%—67%). Less dissatisfaction
was found in the case of maize seed (47.5%) and tomatoes (49%) where products served
domestic markets. Furthermore, studies revealed that new crops and new management
restrained farmers in continuing the contracts. In the early stage of contract farming, 35% of
the respondents felt that new crops were more complicated, while 43% felt the opposite and
22% were indifferent.

Attitudes were affected by production background and experience. Experienced farmers
were likely to find production of newly introduced Japanese cucumbers and maize seed
relatively easy (Wiboonpongse et al. 1998). Our 1994 survey found the main reason farmers
(52%) kept contracts was high return from the crops relative to their other alternatives. Some
farmers (16%) indicated they did so despite not knowing other alternatives, while about 11%
maintained contracts because of market certainty.

Firms usually stipulated production quotas on land for contract crops to maintain quality. The
average sizes of contract crops per household were only about half of what farmers desired
(only 40% of the farmers’ land). However, the restriction has been relaxed as demand for
raw materials has increased and farmers have become more experienced (authors’ 2004
survey).

In a contract farming arrangement, firms provided key inputs, i.e. selected seeds and
material, in order to meet consumer preferences. Fertilizer and other chemical inputs were
strictly controlled to ensure effective results and control residual levels. All inputs were
provided on credit through cooperatives, groups, or middlemen. On average, 80% of the
respondents were happy with advance credit as they did not need cash investment.

Most farmers had no information about the price of seed (84%), but knew about fertilizer and
chemical prices (68%) since the latter was available in the markets. Farmers who found
input prices higher than market prices (31%) or inputs were of poor quality (9%) were mostly
maize seed farmers who obtained inputs from the Land Development Cooperatives. Despite
good government services in Northern areas, the survey also reported 46% of the farmers
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had not received any services, but about the same proportion received production advice
(43%), input supply (7%) and meetings with farmers (3%). On average, 40% of the
respondents were satisfied with officials’ services.

Farmers also identified the types of information and knowledge most important to them:
appropriate application of fertilizer and chemicals (38%), alternative crops with available
markets (20%), methods for increasing productivity (17%), appropriate production methods
(12%) and others (13%).

VIIL. INCOME RISK AND EFFICIENCY

Contract farming provided growers with an assured market, stable income, access to firms'
services, ease of credit and technical knowledge, and it provides agro-industrial firms with an
assured supply of good quality raw material at less fixed investment and low cost. Specific
outcomes of contract farming on these aspects are discussed below and are based on
Wiboonpongse et al., (1998) except where indicated otherwise.

In the case of Northern Thailand in the late 1980s and early 1990s, half of the farmers
earned off-farm income before and after starting contract farming. After starting a contract,
74% of the respondents enjoyed higher household income while 5% reported reduced
incomes. Despite the higher incomes, some farmers (26%) incurred losses due to production
and quality risk (all contract crops) and market risk (tomatoes). The major problem was crop
damage due to flood and diseases (Sriboonchitta et al. 1996).

A more specific comparison was limited to potatoes and tomatoes, which had dual markets.
Table 1 shows net returns and variations per rai, (1600 sq. meters or 6.25 rai = 1 ha) of
contract and non-contract crops. On average, non-contract crops provided slightly higher
incomes (2.5%-10%). Price instability on open markets for potatoes averaged 185% over
that of contract prices.

Income discrepancies from the open market reflected price risk and production risk for both
crops since the prices were determined by varying market supply-and-demand. However,
contract tomato farmers had higher income variations than their counterparts due to the
informality of contract agreements and uncommitted responsibility of the processing firm.
Potato prices were more under control, even though they varied. In the end, income variation
came mainly from yield risk since prices were guaranteed and made known to the farmers in
advance.

Table 1: Net return per rai from 1984/85 to 1990/91(in Baht/rai)

Crop 1984- 1985-  1986-  1987- 1988- 1989- 1990- Average Ccv
1985 1986 1987 1988 1989 1990 1991

Contract - - - 7,790 5,357 7,268 13,862 8,469 0.438
potatoes

Non-contract 3,931 5,346 1,620 15,288 12,847 - 14,395 8,676 0.818
potatoes

Contract tomato 3,435 960 6,874 4,424 8,623 2,910 5,686 4,658 0.556
Non-contract 6,120 4,279 4,536 4,381 3,710 6,095 6,706 5,118 0.226
tomatoes

Source: Gedgaew (1993), Note: CV = coefficient of variation

Economic efficiency here refers to the combined effects of production and allocated
efficiencies in order to minimize unit cost. (Production cost comparisons between contract
and non-contract were not available in other studies, so the conclusion should not be over
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generalized.) Unit costs for contract potatoes and tomatoes were lower than those of non-
contract farms. Contract farmers outperformed the non-contract farmers. Farmers of both
types proved to be profit maximizers under their different production conditions.

Sukasem (1992) found that in contract soybean, non-contract soybean, and both types of
tomatoes and potatoes, farmers applied economic rationales. They allocated their main
resources optimally in response to output-input prices.

Contributions from agro-processing firms in productivity and quality improvement were
significant. The frozen food firm's new variety of soybean raised yields from 800 kg/rai
(1991-1992) to 1,300-1,700 kg/rai (1993). For informal contracts like tomatoes, varieties
used by farmers in the open market were those once introduced by contract firms.
Therefore, fresh tomatoes available in the market were processing types and consumers
could hardly find table tomatoes.

A contract system can boost farmers’ production efficiency. Wongwiwat et al. (2007)
reported in their analysis that potato yields of Chiang Mai growers could significantly
increase yields by 43% compared to those of non-contract growers. The know-how followed
by education is a dominant attribute of efficiency, while diseconomy of scale was observed
for potato production size rising beyond 1.4 ha. (Wongwiwat et al. 2007).

Both farmers and processing firms have had a long process of learning and adjusting to
produce raw materials of a standard quality. Contract farmers have learned to accept criteria
for "quality,” while farmers in general, who sold their ungraded produce in the open markets,
were less familiar with the concept. In rigid contracts such as soybean and Japanese
cucumbers, contract farmers realized that their income depended on the quality of grades
they produced. Fifty percent of new farmers, after training, can deliver high-grade produce.
Presently, experienced farmers and additional new farmers, who grasp the concept quickly,
understand the value of quality.

Agro-processing firms have been careful in screening farmers they contract. Diligent and
honest farmers received first priority, which is still practiced. Farmers’ production of contract
crops was limited to ensure quality. Field supervision helped monitor production for quality
produce and provide regular checks of predicted total production. However, the latter
practice did not ensure supply of raw materials. The firms, through middlemen, terminated a
contract if a farmer was found to secretly sell his/her produce on the open market or to other
firms.

IX. OPPORTUNITIES FOR FARMERS TO GAIN NEW KNOWLEDGE

Farmers under contract for soybean, cucumbers, and maize seed learned new knowledge
directly from firms, while potato and tomato farmers had experience and knowledge prior to
the contracts. Potato farmers also received knowledge from universities under the firms'
support. Knowledge included fertilizer and chemical applications and intensive production
scheduling that could be transferred to other crops. Manarungsan and Suwanjindar (1992)
report that oil palm, pineapple, and asparagus farmers gained new technical knowledge from
input suppliers.

Contract farming can lessen farmers' entrepreneurial ability even if they gain management
skills. Farmers under contract for prawns (Office of Agricultural Economics 1989) and ducks
(Office of Agricultural Economics 1993) expressed that they lost their freedom in farm
management. This hindered their knowledge development and decision-making ability.
Advantages and disadvantages are indicated in several -contract-farming studies
(Wiboonpongse et al. 1998).

The situation has changed. Wiboonpongse and Sriboonchitta (2007) finds that potato
growers in the oldest production sites have accumulated production know-how and
successfully innovated seed storage in place of seed supplied by contract firms. With
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accumulated marketing knowledge and inputs from local stores and brokers, growers have
been cultivating early potatoes to earn favorable prices at 14 baht/kg on the open market;
when the normal harvesting date approaches, prices revert to the contract price (8 baht/kg).
Seed storage technology has allowed growers in many production areas to decide whether
to grow with or without contracts.

Table 2 illustrates experienced potato growers who are able to enjoy margins twice as high
as less experienced (non-contract) growers in similar production environments.

Table 2: Comparison of contract and non-contract potato production in Chiang Mai
province (2006)

Seed cost| Price Total Margin to | Average
No. of | Total cost | Yield/rai |(% to total| received | revenue | growers cost
growers| (Baht/rai) (kg) cost) |(Baht/kg)| (Baht/rai) | (Baht/rai) |(Baht/kg)

CF in Chiang Mai 30 16,133.39 |2,407.23| 33.25 8.22 119,779.43 | 3,646.04 | 6.70

NCF in Chiang Mai| 34 | 18,596.47 |2,745.59| 14.93 9.64 | 26,462.63 | 7,866.15 | 6.77

Note: area is expressed in rai (6.25 rai = 1 ha); income is in baht/year (40 baht = US$1)
CF = Contract farming, (new/less experienced growers)

NCF = Non-contract (experienced growers)

Source: Wiboonpongse et al. (2007)

X. CONTRIBUTION TO RURAL DEVELOPMENT

Literature in the early 1990s indicated contract farming had not done very well or even failed
in Thailand (Glover 1992; also cited by Baumann, 2000), presenting an inaccurate picture
when considering the relationships between specific company contracts and farmers or
groups. Farmers do seek favorable terms that they perceive to be better for them. In a
broader sense, contract farming in Thailand, especially in the North, had been increasing
prior to the economic crisis of 1997. The trend continued after the economic recovery, as
confirmed by expansion of agro-industrial firms and production areas.

Contract farming has been a key element of the Thai Government’s development plan,
reflecting a strategy of “private-led integrated agricultural development” (Glover 1992, in
Singh 2004; Wiboonpongse et al. 1998). However, Siamwalla (1996) stated that in the past,
the government has relied too much on the private sector to provide new technology through
contract farming. This was successful in some cases, but not all. Regardless, the private
sector in Thailand has played a significant if not leading role, especially when interacting with
farmers (e.g., the use of fertilizers, seed, and chemicals) due to the profit motives of input
suppliers and contractors.

Government agencies should play a role in directing and facilitating the private sector’s
implementation of technological transfer for fair business, as it had successfully done with
potato contracts. Universities and research centers, especially the National Biotechnology
Center (BIOTEC) and Thailand Research Fund (TRF), often contribute basic knowledge for
the private sector's R&D. Currently, policies of BIOTEC and TRF encompass public-private
research collaboration in order to answer the needs of business.

We agree that contracts can be unfair. In this regard, contract farming does not seem to be a
desirable means for rural development. However competitive environments within and
among sectors (potatoes, seed, vegetables) induce more alternatives for growers when firms
have to compete for contract farmers and land.

There is no indication that the poorest farmers are being excluded in the firms’ selection of
contract farmers, despite opinions to the contrary. Wiboonpongse and Sriboonchitta (1995)
found that the farmers operating under contracts were generally smaller than non-contract.
Most were small farmers; their growing area was about half the farm size of those in the
Upper North region (3.74 to 4.8 rai for contract farming and 4.7-5.82 rai for non-contract
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farming). The average size of cultivated land for contract crops is usually limited for quality
control. Potato contracts are an exception (Wongwiwat et al. 2007), possibly because potato
production is established and commonplace.

In annual crops like vegetables, firms value growers’ diligence, hard work habits and
honesty. Tenant farmers have an equal chance to obtain the same quota providing they
possess sufficient labor and crop experience. The situation can differ in forestry and
livestock (broilers and hogs), where land and capital investment in animals is substantially
higher

As No.14 on the list of the world food exporting countries (Food and Agriculture Organization
2005), Thailand is the leading net exporter of food in Asia. Safety and environmental issues
of food consumption in the EU, US and Japan require products to conform to standards such
as ISO 14000, Codex Alimentarius Standard, and in general, HACCP. To meet these
standards and be competitive, Thailand must adopt cost-effective production and
management along the whole supply chain. Sriwichailamphan (2007) reports contract
growers of pineapple, broilers and shrimp have adopted good agricultural practices (GAP) or
good animal husbandry practice (GAHP) (also Code of Conduct for shrimp) due to contract
farming advice from relevant companies. This factor was most likely to be taken seriously
and adopted when compared to other factors (farmers’ environmental awareness, animal
survival rate, or pressure from the importing countries).

XL WELFARE: THE MISSING DIMENSION IN CONTRACT FARMING

Farmers in developing countries belong to the informal labor sector, by definition of the
International Labor Organization. In most countries, social welfare schemes do not extend to
benefit farmers (only 20% of informal labor around the globe has adequate social welfare). In
Thailand, it is only recently that Thai citizens have received very modest social or public
health insurance. As for the social welfare policy, the Thai government targeted only 0.3
million informal labor workers in the agricultural sector to be covered in 2006. In Northern
Thailand, 86% of the farmers reported belonging to least one of these schemes. None of the
contract farmers in Thailand and elsewhere receive welfare benefits from formal contract
firms. Interviews with the management of international firms confirmed there was no
provision of health insurance etc. in the contract.

As contract farming has been expanding in Thailand and extending into new areas in the
Greater Mekong Sub-region, it is imperative to consider the welfare issue in addition to fair
trade and market access aspects. This is especially recommended for projects under
development of agencies like ADB and the Regional Economic Cooperation—e.g., the
Ayeyawady-Chao Phraya-Mekong Economic Cooperation Strategy (ACMECS).

12
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XIl. CONCLUSION: LESSONS LEARNED

This section summarizes lessons drawn from the authors’ reviews as they relate to this
paper. The conclusions are subject to the different results of various case studies, which are
influenced by specific environments. However, general directions one may consider when
implementing CF in particular settings can reasonably be stated as follows:

1.

10.

At the initial stage of contract farming, it is necessary that both contractors and
growers have a clear understanding of the concept and roles they play in an
agreement. Rigid contracts are untenable, as farmers do not fully understand
concepts, standards of quality, or loss due to late or untimely delivery.

The rigidity of contract terms, which is for fairness to both parties, does not apply to
all types of commodities; it depends on local settings. Policies should be directed
towards encouraging competition among firms for growers.

Farmers need time to adapt to technology and new habits. Contract crops usually
require precise working schedules and intensive management. Farmers may not
obtain desirable returns in the first year. Yield and quality risk may discourage
farmers’ continuation of contracts. Contract agreements designed to spread risks
among parties have been appreciated, as in the case of frozen vegetable crops.
Minimum returns with intensive and close supervision by firms to avoid crop failure
can be incentives.

The public sector has a role to play in technological and institutional development.
Government should plan incentives they can manage. Universities, with the support
of firms and local officials, can provide regular training in the early stages.

Although agribusiness took the lead in contract farming, government policies have
provided a favorable environment for domestic and foreign investment through
taxation, financing, and the 4-sector plan. For example, the success of tomato
contracts in less developed areas (Northeast) was due to irrigation and infrastructure
improvement, understanding by farmers, efficient coordination, transparency and
timely supervision.

For annual crops, contract farming in more developed areas (North) appears to be
effective for linking smallholders to the market. Farmer selection is unrelated to land
size. Tenant farmers have an equal chance to join the project.

With rising land prices and a competitive global market, firms need to minimize costs
for given quality. Competition has led to competitive prices for potatoes, soybean and
eggplant. There is a need for government biotechnology research into quality,
efficiency improvement, and cost reduction. Domestic firms should also conduct
adaptive research for specific localities.

Farmers need information on risk management so they can allocate risk between
contract and non-contract cultivation. Innovation (e.g., cold storage for seed) allows
farmers to cultivate outside the contract even for the same firms and gain high prices
for early harvest. In this case, contracts are no longer the best choice for potato
growers at some sites.

Commitment from local officials is a key element of success in the early stages of
contract farming. There should be a non-financial incentive system to encourage
officials’ involvement.

Contract farming can be promising for agro-industry development. The quality of farm
produce can be rapidly improved through contract farming to meet global market
standards. This will require thorough effort from local agencies. It is also important to
control exploitation of farmers by private firms.

13



ADBI Discussion Paper 112 Sriboonchitta and Wiboonpoongse

11.

12

13.

Price stabilization can help alleviate income risk; however, firms' quasi-monopolistic
power could dampen productivity. This role could be better if firms apply more
competitive pricing.

. Thailand’s experience reveals that contract farming has been a successful means for

the poor farmer majority to participate in the market. There is the potential for
increasing farmers’ economic capacity by contracting in an open market.

Contract farming is a commercial activity, and none of the reviewed literature
indicates growers’ welfare or health issues. Therefore arrangements need to
consider liability and health aspects for participating farmers.

14
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An Alternative Deal for Potato Growers in the Contract Farming System

Aree W/’boonpongse1, Songsak Sriboonchittaz, Puttawan Khuntom‘hong3

Abstract

At the present time there is much controversy over the equity of small-scale producers in the
supply chain, especially in developing countries. It is widely believed that farmers in the Third World
have difficulty in gaining market access. While contract farming is attributed as a direct mechanism to
integrate small growers into the supply chain, the system has often been blamed as lacking advantages
for growers. In particular, growers have a concern regarding fairness of the contracts they sign with food

processors and their economic security after the termination of the contract.

This paper aims to illustrate the significant change in farmers’ practice from being contracted
farmers, to being non-contracted. This encourages potato growers to negotiate a better deal in order to
participate in the potato supply chain, as well as creating access to public sector support by small scale

farmers. Furthermore, the positive outcome of the contract farming system is also presented.

Potato growers in the San Sai District of Chiang Mai Province in the northern region of Thailand,
have cultivated table potatoes since the 1960s. When processing potatoes were first introduced into San
Sai District in 1987, potato growers had been acquainted with the contract system. At the initial stage,
the firms made contracts with the farmers’ group and provided financial support and knowledge on
potato production, which benefited growers directly. However, in 2001 the contracts were terminated
due to various changes. Driving forces behind these changes were: the rapid increase in demand for
potato chips, technical innovations, and continuous support from various government agencies in terms
of research and development. The key consequences of the changes impacted on the functioning and
performance of the market and better farm gate prices, lower production costs, and higher income from

rotation cropping systems for farmers, as well as better soil conservation practices.

Keywords: potato, contract farming system, potato grower, technical innovation

POTATOES IN THAILAND

Potato crops were first grown in the northern region of Thailand. It is believed that potato seeds

were introduced to highland growers by English missionaries who traveled from India through Myanmar

! Multiple Cropping Center, Faculty of Agriculture, Chiang Mai University
z Faculty of Economics, Chiang Mai University

° College of Arts, Media and Technology, Chiang Mai University
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to Thailand for over 40 years. Presently, there are two types of potato growing in the country; table and
processing types (processing potatoes account for 90% of total production). Potato has become an
important cash crop in the 1990’s due to an increasing demand for potato chips and the rise of tourism
in Thailand. All table potatoes produced are delivered to fresh markets, supermarkets, hotel and

restaurants. While processing potatoes are processed into potato chips by several large firms.

The main planting area is in northern region; especially in Chiang Mai Province. It has been the
major production center for potatoes and supplies more than 50% of total production (the Office of
Agricultural Economics, 2006). However the processing firms have extended their contracts to many
provinces in the North and three provinces in the Northeast, due to the rapid increase in demand for
French fries and snack chips. In 2005, the total production area was 12,233 acres and the national
production reached 97,411 tons. While the contract system of potato has spread to new areas, the
original sites of contract potato began to leave the system. However, these growers remain part of the
supply chain. Does this incidence imply failure of the contract system and exclusion of growers from the
supply chain? It is the purpose of this research to explore and analyze causes and effects of changes in
the supply chain. We define the departure from contract farming, the main innovation in our paper.

However, other related innovations will also be presented.

LITTERATURE REVIEW

A number of studies reviewed the success and failure in the early days of contract farming
experience in Thailand. Examples of these include Manarangsan and Suwanjindar (1992), Laramee
(1975), Gedgaew (1993), Glover (1992), Wiboonpongse and Sriboonchitta (1995), Bloomfield et al.,

(1996) as well as several studies carried out by Office of Agricultural Economics (OAE, 1989,1991,1993).

The private sector in Thailand had practiced contract farming long before it was terminologized
and formally defined. According to Golver, Thailand contract practices were advanced relative to other
countries in the region. As far as public policy is concerned, contract farming was first implemented in
the Sixth National Economic and Social Development Plan (1987- 1991). The agricultural development
policy included the guidelines for development of agro-industries, which had the objectives: to promote
export and import substitute commodities through improving quality and management systems, to assist
agro-industrial plants in transferring appropriate technology to farmers, and to support farmers in

production planning.

In order to augment the guidelines, the Thai government developed a committee the so-called
“Four-Sector Co-operation Plan to Develop Agriculture and Agro-industry” (4-sector plan). The agro-

industrial firms, farmers, financial institutions (Bank of Agriculture) devised a system so as to reduce

Multiple Cropping Center Seminar 2007



Penunssegudsnag aann. I 2550 243

price risk, market uncertainty, improve farmers’ technical knowledge and in turn raise production

efficiency.

The successful contracts appeared and continued in several sectors in various parts of
Thailand (Falvey, 2002; Naritoom, 2000) including processing potatoes in the North. However as
observed by Sriboonchitta and Wiboonpongse (2005), marketing practices of potato growers in the San
Sai District of Chiang Mai Province, the original site of potato contracts, had gradually changed. Most
growers (in 2004) either bought seeds from the firms via brokers or used their own seeds. They no

longer had contract selling, but rather, sold their potatoes to brokers at prevailing market prices.

PROCESSING POTATO SUPPLY CHAIN IN SAN SAI DISTRICT

In 1976, a potato processing factory was set up to produce potato chips to catch early trends in
the snack business. However, the firm was faced with the unstable and limited supply of raw materials.
To solve the problem, the firm started to make contract with potato growers for the first time in Chiang
Mai Province in 1987(DOA, 2005).At the initial stage the firms made contract with farmers’ groups under
the auspices of local agricultural extension offices. The officers served the system as coordinators and
supporters for both parties and ensured they honored the contracts (Fig.1). In 1995, there were eight
groups of potato growers working with three processing firms. The number of growers groups rapidly

doubled and extended to nearby districts.

When potato processing was first introduced into the San Sai District farmers were acquainted
with the contract system. Like other contract crops, at the adoption stage growers lacked sufficient
technical know-how on potato cultivation and production inputs, especially seeds. The processing firms
played a significant roll in providing seeds, financial support for seminars, technical meetings for farmers

and also sponsored annual fairs, which directly benefited growers.

In 1980’s, the provincial government, encouraged contract farming, and carefully considered
permission to firms based on their business security status. Despite having responsibility on knowledge
dissemination, local officers found insufficient interest, due to the shortage of staff. The know-how was
then provided by the firms themselves. As these firms were located in Chiang Mai, they could easily
collaborate on research and development with the staff of the two public universities in Chiangmai;
Chiang Mai University and Mae Jo University, as well as the staff of the Department of Agriculture. The

relationship of all parties in the potato contract system in the early stages is illustrated by Fig.1.

Multiple Cropping Center Seminar 2007
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Figure 1 Small growers’ linkage in the supply chain of processing potato during 1980’s

During 1993-4 (and 1994-95) farmers received the same guaranteed prices for different grades
from all firms. For example: 5.50 baht/kg for big and medium sizes together. Small potatoes could not be
used for processing, the firm paid 1.70 baht/ kg. By this pricing agreement and contract arrangement,
processing firms absorbed all production. It had a positive psychological effect on most farmers, that
their produce was not left unsold. The success in the potato contract system during the initial stages was
derived from many factors. One district feature was the effect advocated by the local government

workers in linking relevant agencies in supporting the contract system.

Efforts of various agencies were vital to the success of potato contracting. For example, the
Royal Project Foundation initiated and cooperated with Chiang Mai University and Mae Jo University
(1964-1985) in various trials and cultivation practices. This provided a foundation for the continuity of

research and development as well as net working (interview with broker, 2006).

MAJOR CHANGES IN THE SUPPLY CHAIN OF POTATOES IN THE SAN SAI DISTRICT

At this time, the farming contract system for potatoes in San Sai District has mostly ceased.
While potato growers in the other provinces are under the contract, the survey reveals that 95% of potato
growers in San Sai District are non-contractees. They have not obtained seeds and inputs from the
processing firms. Since the seeds provided by the firms are imported, they are considered to be quality
seeds. Some of these growers possibly switch back and forth to grow under contract with firms via
brokers when they need imported seed. The remaining 5% include growers who need some production

inputs from firms. Thus most of the 5% were working in 2 systems i.e. partly contract.

In the past, potato processing firms employed their own personnel to supervise farmers and via
some leading farmers to act on the behalf of these firms. Presently, each of the four brokers run
businesses to make profit. They estimate production and seek a quota from each processing firm. The
amount they propose to the firm was estimated on the basis of the relationship with growers and the

selection criteria. For example, one broker who also owns an input store would choose his clients who

Multiple Cropping Center Seminar 2007
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had suitable soil and sufficient irrigation. They then inspect the suitability of land before accepting

growers.

Each broker supplied to one or two firms. Via his sub-broker, a broker could reach a large
number of growers. Eighty nine percent of productions (large and medium size) are delivered to
processing firms. The growers sold the extra large (Grade O) potatoes as table potatoes to the fresh
market (for 10-12 baht/kg). The other unacceptable sizes (smaller than 4 cm) were kept in cold storage
for seeds (Fig. 2). Furthermore, the non-contractees receive higher prices than those of the farmers

under contract.

Farmers
100 %

8%
Smaller
than 4 cm. Seed

Sub-broker

3%

10-12 baht /kg
Fresh markets (Grade O)
Sub-broker ‘

/ ’ Sub-broker

’ Broker ‘ ’ Broker ‘ ’ Broker ‘ ’ Broker ‘

l | | |

' ' 8-14 baht / kg '

89%
Firms

Figure 2 Distribution channel of processing potato in San Sai District in 2006

Source : Interview, 2006

THE DRIVING FORCE BEHIND THE CHANGE

The possible reasons for leaving the contract system of potato growers in San Sai are the
following:

Decreasing in Demand for Potato: The demand for potato snacks and potato chips has
increased rapidly. The growth in consumption for French fries and crisp chips was estimated at 30-50%
per year during 1992-1995 (USDA, 2004) and the demand for potatoes by processing firms increased
from 118,000 tons in 1997/98 to 165,390 tons in 2005. This caused the shortage of processing potatoes
in this country, especially in the monsoon and the early part of the cool season.

Price incentive: Since all the firms’ contractees receive imported seeds once a year and harvest
potatoes in February. Farmers, who can arrange their crop growing schedule to grow process potatoes
and harvest their crop in November to December, would receive the highest prices (14 baht/kg) instead

of 8-8.50 baht under the contract due to shortage of supply.
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The Impact of Innovation. Technical innovations that help the farmers to reduce production

costs as well as to gain benefit from rotation cropping system are:

® The knowledge in keeping their own seeds. The farmers experimented in keeping
defective produce in cool storage to use as seed in order to reduce the cost of imported seeds provided
by the firms. The cost of imported seed was 4500 baht/rai (i.e. 30 baht/kg) while the local seed cost
2400-3000 baht/rai (12 baht/kg). Comparison of costs, yields and margins to growers of processing
potato in San Sai for both contract and non-contract, reveals that the non-contractees enjoyed the
highest net margin, which was equal to 7,866.15 per rai. The average cost per rai of contractees was

lower than the non-contractees (Table 1).

Table 1 Comparison of processing potato in contract and non- contract in Chiang Mai province

No of [Total cost |Yield/rai |Seed cost |Price Total revenue [Margin to  |[Average
growers |(baht/rai) |(kg) (% to total [received |(baht/rai) growers cost
cost) (baht/kg) (baht/rai)  |(batn/kg)
CF in Chiang Mai 30 |16,133.39| 2,407.23 | 33.25 8.22 19,779.43 | 3,646.04 6.70
NCF in Chiang Mai 34 18,596.47 | 2,745.59 | 14.93 9.64 26,462.63 | 7,866.15 6.77

Source: Survey, 2006
Note : area is express in rai (2.5 rai) = 1 acre ; income is in baht/year (40 baht = 1 us$)

: CF = Contract farming, NCF = Non-contract

® Rotation Cropping System. Farmers in San Sai grow 3 crops a year, i.e. potatoes
after the rice crop (July-October) and then sweet corn (April-June) on the same land. This crop system
appears to be most suitable and allow farmers to grow potatoes year after year without a need to
change plots in order to avoid accumulation of pests and diseases. Furthermore, the stems of corn are
ploughed back to increase organic matter and improve the soil.

Choices of brokers: Despite the fact that four brokers supplied the same few firms, to growers,
they felt they had alternatives. Freedom on brokers choices was highly valued by most farmers reflecting
traditional social values and culture especially in the Northern region. As mentioned earlier, some
brokers provided more incentives to growers which also often meant that they received above the
agreed price (i.e. cartel did not succeed in this situation).

Environmental advantages: Growers in San Sai appreciated the major advantages they have (in
order of importance) i.e. their potato production experiences/expertise, soil suitability (sandy soil), good

irrigation throughout the year and proximity to processing firms.
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Win-Win situation: Since growers aimed for high prices, they were willing to take production
risks. Due to high production risks, firms had no intention to contract growers but had the advantage of
buying fresh raw material at the price much lower than less fresh imports. This way, firms could
concentrate and devote their investment in new areas where they could find more contractees.

Continuous support from various government agencies: The support from government agencies

in terms of research and development encouraged growers to increase production and reduce costs.

CONCLUSION

The market of potato processing in Thailand has been restructured. The contracted growers in
1987 and their second generation growers presently manage to cultivate outside the contract. Via
professional brokers (who used to be and still are growers), growers in San Sai district freely choose to

contact one or more brokers and decide whom to sell to based on the best non-price offers.

The Macro environment indicates the rapid increase in demand for processing potatoes. The
government policy supports close integration between raw material production and the value added
agro-industry. The contract farming system was promoted in the 6" National Social Economic
Development Plan (1987-1991). Consequently, with effort of local officers in coordinating favorable
contract arrangement, favorable bio-physical and social-economic environments, potato contract

farming was one of the most successful cases in Thailand.

At the me-so level, the potato sector has received continuous technical support from local
universities and government research agencies on varietal selection, cultivation practice, mechanical
harvesting and post harvest management, as well as cold storage facilities have been improved and

prevailed

The experiments on stored local produce for seed have made great impact on the growers’

decision in growing early season potatoes.

The impact of grading has contributed to the changes in the supply chain. Over-size potatoes
are sold in fresh markets for good prices and under-size became valuable in producing domestic seed

(12 baht/kg).

The recommendations drawn from this research are:

1. Public-private support the contract growers on technical is required to drive improvement of
new small scale producers at the early stage of development.

2. Give several advantages of contract farming to small farmers, (to have access to technology,

input and output markets and price stability), it is also desirable to increase competition so that farmers
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have market alternatives. The win-win situation should explored and encouraged by the public sector for

further benefits of growers and firms.
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Introduction to CGE (15 minutes)

Solving CGE mathematically (45 minutes)

The data: SAM (30 minutes) Break 15 minutes

Examplel: CGE of tourism village (30 minutes)
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Q&A (15 minutes)



Part |. Introduction to CGE



Partial equilibrium

Tourists esmm @ TOUTiSM income

Concerning only direct effect



General Equilibrium Direct effect

Indirect effect

Tourists e TOUTriSM income R

Goods market Factor market

Other goods Household
market income

Leakages
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% Mitchell and Ashley (2007)
- argued that an indirect effect

may generate 50 — 90% of
tourism income.

‘li.

Source: www.davidiad.com , www2.skolor.pedc.se , www.odi.org.uk




Keyword of research title
which need CGE analysis

Impact of ........

A study that you cannot ignore indirect effect.
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It can answer the “What if” questions.

Price change

Output quantity change
Input quantity change
Endowment change

Technological change
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How different are CGE and Village CGE ?

CGE Village CGE

Open economy, small or large Closed economy,

Or small open economy (price taker)

Flexible exchange rate Fixed exchange rate = 1

Fixed import price = 1

Domestic savings Capital export

Tax May not pay tax

Can absorb immigrants, May not be able to absorb immigrants,
So endowment is expandable. So endowment is fixed.
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from the first line.

are needed to be
traced if you want
to understand the
system.

Australian schools

EU and US schools

Kieler school
18/49



—
&
e
O
()]
@)
—
an
V)
D
-
-
qv)
L
O
J
Y—
@)
—
al

Fac. of Economics

Christian-Albrechts University of Kiel



Part Il. Solving CGE mathematically



—

Case of 2 Firms and 1 Household Zero profit

Firm1:
P,Q,+P,X, + export, -P,X,-W,L, =|0

Revenue of selling output to household
Revenue of selling output to firm 2

Revenue of selling output to outsiders

Cost of buying input from firm 2

Cost of buying input from household



Case of 2 FiIrms and 1 Househoid
Firm1l:

Firm2:

P,Q.,+P,X, + export, —P,X;-W,L, = 0

Household:

W, L +W,L,-P,Q;-P,Q, - savings= 0



r—

Case of 2

Firm1:
P1Q+P X, -P,X,-W L, =

Firm2:

P,Q,+P,X,—P  X-W,L, =

Household:

W, L +W,L,-P1Q4-P,Q, =

iIrms and 1 Household

- export,

- export,

+savings




Case of 2 FiIrms and 1 Househoid
Firm1l:

Firm2:

Household:

-P,Q,-P,Q,+W(L,+L,) =+savings




Case of 2 FiIrms and 1 Househoid
Firm1:

Fijm?2: -

H#useho ;

-P,®,-P,Q,+W(L,+L,) =+savings

-




Case of 2 Firms and 1 Household

/
(Q1+X1)

_Xl

-Q,
-

_X2

(Q2+X2)

_OZ

: 3

A

N
_|_1

_|_2

(Li*Lo)

_/

)
P,

~ ™
-export,

-export,

savings

- _/

: 3
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Case of 2 Firms and 1 Household

2.1 Solving by Cramer’s Rule

det

/

\

-exportl

_X2

-export2 (Q,+X,)

savings

-Q,

_|_1

_|_2

(L1+L2)

J

detA =0



Case of 2 Firms and 1 Household
2.2 Solving by Multiplication of Inverse Matrix

From AB = C
Then B = ALC

But Al= (1/detA)* adjont A

The problem is



Case of 2 Firms and 1 Household

2.3 Solving by Jacobi Iteration



r—

Case of 2 FiIrms and 1 Househoid

Firm1:
P,= P, X,/(Q+Xy) + WL, /(Q,+X,) - export,/(Q,+X,)

Firm2:

P, = P X{/(Qy+X;) + WL,/(Q,+X,) - export,/(Q,+X,)

Household:

W = P,Q,(L;+Ly) - P,Qo/(L,+L,) + savings/(L,+L,)



r—

Case of 2 FiIrms and 1 Househoid

Firm1:
P, =] Py[X5/(Q1+X)) +E~1/ (Q.+X,) - export,/(Q,+X,)

P, =|P K/(Q,+X,) "‘ﬂz/ (Qs+X,) - export,/(Q,+X,)

Household:

W = PR (L1 +L,) 1 PR/ (L, +L,) + savings/(L,+L,)

Stepl: Set initial value of P, P,, W



Case of 2

Firm1:

r—

iIrms and 1 Household

P,

P X /(Q+X5) +

Household:

W

Xol(Q1+Xy) +E~1/ (Q1X,) - export,/(Q,+X,)

ﬂzl (Qo1X,) - export,/(Q,+Xy)

P,Q(L;+L,) {1 P>

Q,/(L,+L,) + savings/(L,+L,)

Step2: Calculate new P, P,, W



r—

Case of 2 FiIrms and 1 Househoid

Firm1:
P|=| Po[X5/(Q1+X)) +E~1/ (Q.+X,) - export,/(Q,+X,)

P, | P K/(QatXy) "‘ﬂz/ (Qs+X,) - export,/(Q,+X,)

Household:

W HP1QR1(L1+Ly) 1P,RL/(L,+L,) + savings/(L,+L,)

Step3: Replace P,, P,, W



Case of 2

r—

Household:

W

Py

iIrms and 1 Household

Xol(Q1+Xy) +E~1/ (Q1X,) - export,/(Q,+X,)

ﬂzl (Qo1X,) - export,/(Q,+Xy)

Q,/(L,+L,) + savings/(L,+L,)

Step3: Replace P,, P,, W



Case of 2

Firm1:

r—

T
|
[

P,

Household:

W HP,

Xol(Q+Xy) +

iIrms and 1 Household

1/ (Q1+X,) - export,/(Q,+X,)

ﬂzl (Qo1X,) - export,/(Q,+Xy)

Qu(Ly+Ly) -

P,

Q,/(L,+L,) + savings/(L,+L,)

Step3: Replace P, P,, W



Case of 2 Firms and 1 Household

2.3 Solving by Jacobi Iteration

Repeat this process until achieving
stable values of P1, P2, W



Case of 2 Firms and 1 Household

2.4 Solving by Gauss-Seidel Iteration



Case of 2

Firm1;
Pl —

Firm2:

r—

iIrms and 1 Household

P,

Xol(Q+Xy) +

Eﬂ/ (Q1X,) - export,/(Q,+X,)

P, = P X{/(Qy+X;) + WL,/(Q,+X,) - export,/(Q,+X,)

Household:

W = P,Q,(L;+Ly) - P,Qo/(L,+L,) + savings/(L,+L,)

Stepl: Set initial value of P,, W



Case of 2

Firm1:

r—

iIrms and 1 Household

P,

P,

Firm2:

Xol(Q+Xy) +

Eﬂ/ (Q1X,) - export,/(Q,+X,)

P, = P X{/(Qy+X;) + WL,/(Q,+X,) - export,/(Q,+X,)

Household:

W = P,Q,(L;+Ly) - P,Qo/(L,+L,) + savings/(L,+L,)

Step2:

Calculate new P,



r—

Case of 2

Firm1:
P.=| P, X,/(Q+X,) +

iIrms and 1 Household

Eﬂ/ (Q1X,) - export,/(Q,+X,)

P, 3 P K/(QatX;) + WL,/(Q,o+X,) - export,/(Q,+X,)

Household:

W = P,Q,(L;+Ly) - P,Qo/(L,+L,) + savings/(L,+L,)

Step3: Replace P,



Case of 2

Firm1;

—

Irms and

1 Househoid

P,= P, X,/(Q+Xy) + WL, /(Q,+X,) - export,/(Q,+X,)

Firm2:

P,

P X /(Q+X5) +

Household:

WL,/(Q,+X;) - export,/(Q,+Xy)

W = P,Q,(L;+Ly) - P,Qo/(L,+L,) + savings/(L,+L,)

Step4: Calculate P,



Case of 2

Firm1;

P,

Firm2:

r—

iIrms and 1 Household

= P, X,/(Q+X;) + WL,/ (Q,+X;) - export,/(Qy+X,)

P,

= P X,/(QytX,) + WL,/(Q,+X,) - export,/(Q,+Xy)

Houseg;;;\\\\\\\\\

W H PR, (Ly+Ly) - Pz#zl(l—l"'l—z) + savings/(L,+L,)

Step5: Replace P,



r—

Case of 2 FiIrms and 1 Househoid

Firm1:
P,= P, X,/(Q+Xy) + WL, /(Q,+X,) - export,/(Q,+X,)

Firm2:

P, = P X{/(Qy+X;) + WL,/(Q,+X,) - export,/(Q,+X,)

Household:

W P1R.(L1+Ly) - Pz#zl(l—l"'l—z) + savings/(L,+L,)

Step6: Calculate W



Case of 2 FiIrms and 1 Househoid
2.4 Solving by Gauss-Seidel Iteration

Repeat this process until getting
stable values of P, P,, W

Gauss-Seidel Iteration will give solution
faster than Jacobi Iteration



Conclusion of Part Il

1. CGE Model is a system of linear equations.

2. Number of equations equal to numbers of
firms plus numbers of household.

3. The system solves for all P and W.

4. Cramer’s rule and multiplication of inverse
matrix cannot solve the system.

5. Jacobl iteration and Gauss-Seidel iteration
can solve the system.



Part lll. The data: SAM
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SAM = Social Accounting Matrix

|deally, it contans data of every transaction of the
economy.

It covers the Input-Output (I-O) table.

Plus speding of households and other institutions.
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Social Accounting Matrix (SAM)

Activities Commodities Factors IEﬂst'Ltutinﬂs Iﬂapital hamtenance Stocks Eest of the world
Activities Commodities
Supplies A
Commodities |Intermediate Consumption  |Investment hiaintenance Change of Exports
demands expenditures demand expenditures commodities
stock
Factors Wages, salary, Interest paid on |Payments to Payvments to Factors eaming
Interest consumption labour for labour for from outside
payments, rents mvestment maintenance
Institutions  |Profits to Factor Transfer Transfer from
households, pavments to between outside
Taxto houiseholds households
Zovermnment
Capital Financial Met capital inflow
Savings change
MMamntenance |Maintenance MMamntenance to
EEpenses COnSLUmer
durables
Stocks Commaodities Household
got from stocks physical
savings change
Best ofthe |Inputs from rest |Imports Factor Transfer to the
world of the world paviments rest of the world

Based on Shankar Subramanian in Taylor and Adelman (1996)




Social Accounting Matrix (SAM)

Based on Shankar Subramanian in Taylor and Adelman (1996)

Activities Commodities Factors IEﬂst'Ltutinﬂs Iﬂapital hamtenance Stocks B.est of the world
Activities Commodities
Supplies
Commodities ||Intermediate ; < et hiaintenance Change of Exports
demands nd expenditures commodities
Input-Output Table: et
Factors Wages, salary, The PrOd UCt|On br1ts to Payments to Factors eaming
Interast for labour for from outside
payments, rents ment maintenance
Institutions | Profits to Transfer from
households, outside
Tax to P /ns/ households
Zovermnment
Capital Financial Met capital inflow
Savings change
Maintenance | Maintenance Maititenance to
EEpenses COnSLUmer
durables
Stocks Commodities Household
got from stocks physical
savings change
Best ofthe [Inputs from rest]|Imports Factor Transfer to the
world of the world paviments rest of the world




Social Accounting Matrix (SAM)

Activities Commodities Factors IEﬂst'Ltutinﬂs Iﬂapital hamtenance Stocks B.est of the world
Activities Commodities ‘
Supplies ‘
Commodities |Intermediate Consumption Investment =
demands expenditures demand
Households and other
c - c , c .
Factors Wages, salary, [niterest paid on [|Payments t Institutions Spendlng . 5 Earning
Interest consumption labour for utside
payments, rents mvestment c
The Consumption
Institutions  |Profits to Factor Tran=zfer fer from
households, pavments to between - e
Taxto houiseholds househalds ;
Zovermnment
Capital Finaricial / Met capital inflow
Savings change
MMamntenance |Maintenance Niaintenance to
EEpenses COnSLmer
durables
Stocks Commaodities Household
got from stocks physical
savings change
Best ofthe |Inputs from rest |Imports Factor Transfer to the
world of the world paviments rest of the world

Based on Shankar Subramanian in Taylor and Adelman (1996)




Data collection

Use a part of big
household surveys

Household census

Adelman, Taylor and Vogel (1988) Mexico

Shankar Subramanian (1988) India

Golan(1990) Senegal

Lewis and Thorbecke (1992) Kenya

Ralston (1992) Indonesia

Arjunan Subramanian (2007)
India

This study

24/49



How to construct a SAM 7
Data manipulation
Questionnaire Real accounts
Based on recalled memory No manipulation

Need to check the consistency
e.g. ratios of inputs, ratios of value-added

Need to observe the production process
and behaviors

Cannot avoid manipulation but must be transparent
25/49




SAM needs to be balanced according to the double-entry bookkeeping system.

Summation of all expenditures = Summation of all income

Summation of Row i = Summation of Column i
RAR method Balance with residuals
When most of data are approximated, When some data are believed to be true
and can be changed. and should not be changed.
When no exact ratio of inputs are found.| When ratio of inputs are convincible.
26/49




Social Accounting Matrix of Mae Kam Pong village, Thailand

Reference period (RP): May 2007 — April 2008

Activities Commodities |Factors Institutions Capital Maintenance Stocks Eest of the world
Activities 16,227,916 16,227,916
Commodities 1.572.686 1.995.920 257,909 1.024.921 7.816.726
17,039,312
Factors
mnside the
village
Institutions -
Exports were residuals
o Major values were
recorded according to
Moiniciece accounts and recalled 296,404
Stocks values.
1,024,921
Consumption 4212 860 71.699 5821216
from Rest of
the world 16,313,215
Transzfer to 271 440
L.0.W.
16,227,916 | 17,039,312 [ 1,064.478 8,432,720 2,169,360 296,404 1,024,921 10,313,215
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Walking through a virtual village

And feel the nature of transactions in the village

28/49



Social Accounting Matrix of Mae Kam Pong village, Thailand

Activities Commodities |Factors Institutions Capital MMaintenance Stocks Eest of the world
Activities 16227016
Commodities 4371.150 1,572 686 1,993 020 257 000 1,024 021 7.816.726
Factors
inszide the 348 284 0 173,440 38,493 304 230
village
Institutions 7.034 753 1,056,770 273,118 66,070
Capital 43200 2.126.160
Maintenance 60 860 235,333
Stocks 211,306 213,323
Consumption 4 212 860 7,600 5821216
from Eest of
the world
Transfer to 271,440
10w,

16,227,916 | 17,039,312 1,064 478 8,432,720 2,169,360 206,404 1,024 921 10,313,215

Reference period (RP): May 2007 — April 2008

16,227,916

17,039,312

1,064,478

8,432,720

2,189,360

296,404

1,024,921

10,313,215



Highlight 1 : Production

Commo diti: 5
Activities

Commaodities

Factors
i1side the
villaze

Institutions

-

Maintenance 60 360

Stocks

Consumption 4,212 860
from Rest of
the world

Transfer to
1.0W.

16,227,916 17,039,312

[nstitutions haintenance Eest of the world

1,995,920 0 1,024,921

1A039,312

1) Around Y4 of inputs were intra-industry trade.

2) Villagers were mostly self-employment. The retained

value added in households was around 43% of total value
of production.

3) Around ¥4 of inputs were imported from outside village.

4) Almost half of production were exported.




Highlight 2 : Consumption

J.I t1. 1t1.E“'

Commodities

Factors
inside (hie

villaze

Insttutions

Maintenatice

Stocks

Consumption
from Eest of
the world
Transzfer to

T.00W.

Activities [nstitutions Maintenance Stocks Eest of the world

271,440

1) Domestic consumption was around
18% of total consumption.

2) Import for consumption was around
70% of total consumption.




Questions & Answers



Thank you very much.
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