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Abstract

Rice plays an important role in Thai economic and food security. Rice farmers in
Thailand are small land holders. Most of them earn less income compared to other occupations.
The size of land occupied by farmers is likely to decrease. Meanwhile, the cost of rice production
has increased. According to the aforementioned predicaments, the Thai government has taken
several measures to inerease farmer’s revenue. In 2015, a Large Agricultural Plot Scheme project
(LAPS) was launched to assist Thai farmers. The main objectives of the LAPS were to encourage
farmers to combine production for production, sales, and transform an agricultural market into an
integrated one, by combining the public and private sectors, from production to marketing. This
research therefore studied production efficiency of rice farming under the Large Agricultural Plot
Scheme in Khlong Khuean Sub-district, Khlong Khuean district, Chachoengsao province because
this area had been sclected as the target area under the large agricultural extension system project.
This study used the yield data in the year 2016/2017 and collecting questionnaires in July to
September 2017.

The objectives of this study were, 1) to study socioeconomic characteristics of rice farmers
and opinions of the farmers participating in the project, 2) to investigate cost and return of rice
farmers, 3) to compare the efficiency of the farmers participating in the project according to the
size of the cultivated area, and 4) to find out factors affecting the technical efficiency. The target
groups used in the study were 150 farmers who were members of the project. Questionnaires were

administered together with group discussions to gather the data. The data were analyzed by using
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descriptive statistics, cost and return analysis, production efficiency analysis with Cobb-Douglas
production function by means of Stochastic Frontier Analysis. Regarding the production
efficiency analysis, plantation areas were divided into 3 sizes, namely small farmers (less than
6.25 rai), medium-sized farmers (6.26-12.5 rai), and large farmers (more than 12.5 rai). Multiple
regression and content analysis were employed to find out the factors affecting the agricultural
production efficiency.

Regarding socioeconomic characteristics of farmers, most of the farmers were male (68
percent), with the age range of 51-60 years (35.3 percent). The farmers gained 31-40 years of
farming experience (30 percent). They graduated with 4-year education level (60.7 percent). Most
of them married (81.3 percent). The average number of family members was 3-4 people (58.7
percent) and the average labor used in the household was 1-2 people per family (92 percent).
Most of farmer participated in training sessions less than 10 times per year (78 percent) and
gained average income with 100,001-300,000 Baht per year (57.3 percent). The farmers’ opinions
to participate in the project can be divided into 5 areas including production factor provision,
production, marketing, farm project management, and government promotion. The results
revealed that the overall factors of project participation were at a moderate level.

In term of cost and return from rice production after participating in the project, the total
cost was 6,726.88 Baht per rai with variable cost at 5,349.64 Baht per rai, and fixed cost at
1,377.24 Baht per rai. The average yield was 1,775.52 kilogram. with average selling price at 6.71
Baht per kilogram. The average income was 11,904.60 Baht and average net profit was 5,177.72
Baht per rai.

Regarding the efficiency comparison of farmers participating in the project categorized
by the cultivated area sizes, the result exposed that the overall Technical Efficiency (TE) of the
farmers was 0.79. When comparing farmers amongst 3 area sizes, the farmer group exhibiting the
highest production efficiency were small group farmers (TE = 0.829), followed by large group
farmers (TE = 0.823), and medium-sized group farmers (TE = 0.821). The result indicated that
the area size was positively correlated with statistical significance at 0.01 level with the
Coefticient of Estimation at 0.855.

In regard to the factors affecting the Technical Efficiency by using Multiple Regression
Analysis, the education level had an effect on rice production efficiency with statistical
significance at 0.01 level and a negative coefficient which meant that an increase in education

reduced production efficiency. This is because farmers still used traditional rice production
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methods from their knowledge that passed on from their ancestors rather than using knowledge
from formal education learnt from schools.

The suggestions from this research exhibited the level of efficiency in each area size
which may lead to further development of the production process. The efficiency for farmers of
various sizes were as follows:

For small group farmers, the highest production efficiency level of farmers was 0.974,
with the number of yields at 633.33 kilograms per rai. The lowest production efficiency level was
0.711, with the number of yields at 560 kilograms per rai. If small group farmers require the
better production efficiency score, they should change factors used in production by reducing the
quantity of seeds, the amount of fertilizer, pesticide, and fuel per rai in the production
management to increase cfficiency.

For medium-sized group farmers, the highest production efficiency level of farmers was
0.923, with the number of yields at 800 kilograms per rai. The lowest production efficiency level
was 0.540, with the number of yields at 370.29 kilograms per rai. If the medium group farmers
require to increase their technical efficiency. they should increase the amount of fertilizer,
pesticide, and reduce labor and fuel used per rai.

For large group farmers, the highest production efficiency level of farmers was 0.924,
with the number of yields at 809.52 kilograms per rai, and the lowest efficiency value was 0.365
with the number of yields at 475 kilograms per rai. If the large group farmers require to increase
technical efficiency, they should reduce the amount of fertilizer, labor hours, and fuel used.

Concerning the suggestions for the LAPS policy, the reason that farmers decide to join
the program was the promotion of the LAPS from the government; consequently, the government
should speed up flaw correction as well as support an approach that makes farmers decide to join
the project. For the suggestion for the government, the government and related agencies can use
as a production model with the exchange of knowledge on the use of various factors. Regarding
the suggestion for farmers, farmers should share or exchange ideas with new generation farmers
to create more efficiency because knowledge has been passed on from the ancestors rather than

gaining it from classroom study.

Key words: Production efficiency, rice, production efficiency of rice, large agricultural plot

scheme
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998N 15WAANAUN (output-increasing oriented technical efficiency) ¥39n137AANUTINIIO
Y a 3/ @ a s~ ' " ¥ a 9 s = o d‘ —
voapnan lumslsdatumsnaaniegainadounganiolaszaunanansiuiunainium

NIYUA (input-saving oriented technical efficiency) ﬂﬁﬁl’ﬂi}zﬂ‘i‘m’i‘léﬂaﬂﬁuﬁm TE lu

w vy v ¥ o a da o Y A Ay v a o
ﬂ‘}:lﬂ.!leJluuiu@nuﬂ131‘”ﬂﬂ%ﬂﬂ]3ﬂﬁﬁﬂn55ﬂuuﬂﬂﬂqﬂ HSBHQLUH1Uﬂ1uNaNaWi$ﬂUQQ

] [}
=1 =

o 2’; 1 o o a a
NgamiluT 1y Farell (1957) T&tauouuzhrannsoviinsinneldnnnisdinses
HAADULUNUADNITVIIBYUIANISHAR (return to scale)

a oa 9/ o [ = A a s i) Y

2. Uszaninmmiaaiunstaassiatenisnan vsadszansnmneaiusiatlede

a i z = a a - ¥4 =
N15WAA (allocative efficiency: AE) Hu1084 Uszaninmiuans Imudinnuaiuisoves
Y = 9 s = ' =Y o " =; P ¥ s =
Araa lumslafiisnmiskanuaazstialudadiunimuz auiganioldsine sfeduniswnan
nazHaHaATKWaRMaunTyay

3. U5z aNBNIWMAUATBINY (economic efficiency: EE) vuon s Useaninwiuansd

¥ a - ) o a = sy A o )
anumnInveguan lumsi@enlddaivmsnaad s ruouiniesnga wazy ldiiadunu
MIHAANINZANINITUIUAINUD INAHAA AR MUATH
a g ) a a a da X o ' ¥ v
uuaAmUMI s EansnIumIKanfiinayuaInsedn1d lnonisyaiunis 14
1J99N15KAA (input - oriented) HAZN5 1FHANER (output - oriented) ¥4 Farrell (1957) 1do 5110
pamstalszansnin Tavauudanms Hiesomsnandmsunszuiumsnandsznou ludae
Jatunswan 2 ¥iia (X, X, ) iWowaawanan (y) aanwi 2.5 nmuldauudgiuveana Tulad
Aa A 4 ' ad e a ' @ o & '
mswanNNszezina lagsvuiansnimmrua Tasliidurandamidus uaunianyie (unit
: 4 o o s a1 c’:u
isoquant) n3oi1du S8’ Fuduilvzudasnnuihuhl1ddmiunmsiam TE aaeariudu uazyn
' ' 3
yuudunanaainu geansziinmsnannioldan TE midu wunieiannyaneguuduil
~ % = a S 4 i g o @ a = o & [
Awanvz l9dasomananluszavidiigandu T Iddmsunmsnaananiasuiumilanioe

) Y A o a a o 1 =] 3
w30 a szautlen X, Acmualilumsedananansiuan 1 vieesiins 19 X, Wusiuou
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vouiqe uazlunandumi a szau X, invualdlunseaamanaasiuom 1 viavesiin
ai o { ] o
14 X, Wlusaudeshgawuieinu
) - 1 ] 'R . =Y = ' - 'Y
AU AA’ A 1dun 1991059 (isocost) TUnISHARNANAR 1 Y98 TasTiA1A W TY

¥
(slope) IMAVATIAINVRINIMTITEMIHAANG 2 ¥iiA dIUgA Q uazya P vuona mldai

]
-

=Y = -] 1 d‘ A# ] ar ci =1 é

Tumiswdanandninuau 1 niueigauumudidy Tashign Q Ao yaniian1 TE yanils
) 1 ¥
iiesnineguudu S’ uaz & 9a Q Muanniu Awanvzdoslddasumisnandiuiu OX, uaz
0X, nug e W lAnandad1uu 1 misw yazige P fe yad ludisn TE (w3eila1 1-TE )
4 & 9 , o & a 4 & ma ) "y oa v
iipeninyatioguenidu S’ Asumswaniiya P e 19 Idwanaasuu 1 wido dnanizdes
v a o 0 44 X 4 o ) '

Tdladunisnaasiuau 0X, uaz 0X, lusmunmudy iendn 1 1Ananansuau 1 nia

d‘. - ] = & é PN [ = o ' A =
llJi‘J'Wil']'iELl'l‘Hu'JElNﬁﬂ'i"lEi?TlN"‘lNi‘lf'lJi‘lJ’]ﬂ!ﬂi]ilUﬂTiWﬁﬂ M ANYUY P IWOHAR

= y:iu

a 1 s 1 = o 1 qw; =1 = "
ﬁUﬂ'lﬂﬂ'lﬁuﬂiﬂtllﬁiuwﬁﬁﬁﬂlﬂ’]ﬂu HujﬂwﬁﬂﬂﬂﬂﬁWUuULlﬁﬂﬂiﬁ’lWUQQﬂ?TNVLHH
a a a a a Ag a ) a a a A a g o
Uszaninmmannia ﬂlﬂﬂ‘\luiuﬂ’l‘iﬂﬂﬂ ﬂ']']l]vlllll'lj'i3ﬂﬂﬁﬂ‘|W1’l’l\HﬂﬂUﬂﬂlﬂﬂﬁ]Uﬂﬂ'\

L) P a o a - 9 ’ oy as 1 -
IMNUITSUENI HUﬂaﬂﬁu‘lmﬂﬂQﬂﬂﬂUﬂ'ﬁNﬁﬂﬂﬂ’lﬂ’]ﬁﬂﬁﬂaﬂvlﬂﬂf]"l\“ﬂ“ﬂﬂﬁﬁu IﬂU'VI

YA o =

Viinmnanaannda lasinuaudy Tasdndmananszmnualusduessnsifevas 1iu
- o 1 é ar 9 =9 [ = a:’ 3 dl 1 Y a
A9 95131 FuaadnsiovazyesSualemiskaaiawiioanasla venaliina
a a = a ¥ 3 =1 ' o 1 i
Usgansnimmaumaiialuniswan uenIAUNNINT 2.5 91MUBN T N5 TAA TE figa Q

12 3AA00AT 189U OQ/OP AIANN1TN 2.6

TE (OQ/OP) = 1 = (QP/OP) (0 < TE <1) (2.6)

a0 1 U

' a' WV " Y o é = l¢=: a'a
A1 TE T)vlﬂilzl.lﬂ'lﬂﬂ'izﬂ’ﬂ\i 0UaZ 11U WHAAIIUNUINAT TE score BYN 0.88 HU
3/

W

Y U 9 a A

19 a Ao = A LY ) A
MMWﬂﬂZI‘IM’JmNﬁﬂi]ﬂuum TE 3988 88 3 1u1soinwua TE "161Elﬂ‘ifl£!a$ 22 ‘Hiﬂaﬂﬂﬂu

sraunw luilsg@naamniunaiia (technical inefficiency. score: TI) Sovaz 22 §1A1 TE

o

¥ [
"W a = o a = =
score IMAY 1.0 MU0A KA 10T TSz AVUTZANTNMANIUNATINGIgA (full TE score) ¥391N

= ' L)

NN 2.5 M0DeNYR Q FeapandoenuN1saEuILYed Farrell (1957) inandiauuitige P

) ¥

YA Q Reguuidu 8 9z 1d8As 1dumIAY 1.0 MuAw7 gHans10HTIAY TE score

=

L g " i o ' d = ¥ a a
fovar 100 Fuihumgagandu1y1d vSeaunsonanldndwanneiiinzuuulszansnm

' o é = gy T
ov 1.0 Falumalfuiadhu 1 1donmseununilu i i 1diae
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X,y

0] A Xy

AW 2.5 M3datszansnnlasnmslsladuniswan

N11: AALlaa91n Farrell (1957); Coelli et al., (2005)

1 2 1 ' ' @ '
1NN 2.5 WNIT WU S1ga P Baegria lnasen lnndu ss’unmirlasasiaiuee

v ] '3 v B vy e - P 2. Ca a < 3
Hﬂ1ﬂaﬂuﬂu1ﬂlﬂ1uu HMWF\’J"IH’J’IQHﬁ{v‘Imme TE “ﬂﬂaqu‘]ﬂﬂuluGQQ'!ﬂjJﬂ']']N!ﬂuuh.]vlﬂ

a A

' Aa w = @ iy 4 < 4
71 o gadiiims I9dadunmsnaalulSundadoui imuzey vuziige Q iilugafidnaniin

A

1w L) ' e o = o " - o
TE uads lulygafisins lddesemsndaludadoufimingaumadsugmans 1iiegn

a A

1 = ' : P 3 w e 1 =
TeMI99A Q uar Q' Naguuidu SS! Bauaasdagandndniin1 TE Aenunag uaga Q' 1ilu

@/ o s 9 Ll

yndudgiudua1ldaeswidinimssaadmdunanantiuau 1 viao Taoldilions
5 a :‘,« a g = a 1

a A rf oq3yy - o ' o d a g
’C‘Wl‘l“lﬂﬂ Q ildﬂﬂﬁﬂﬂﬁﬂuulﬁﬂﬂu‘i{}uﬂ15N’dﬂ1ﬂﬂ1ﬂTl‘i}ﬂ Q llﬂxﬂﬂlﬂuﬂﬂlﬁﬂﬂu‘ﬂuﬂ]iwﬁﬂ‘ﬂ
Y

b

=

U

b.

U

4 y a i @ T ' P = i o
Waada isanaitugandudadudum ldhudundinga nskdaiiga Q' Jedaiilugad

q

-

A

wantlszanimumamaiiauazilszansnmnmsdaassiatenskan

ez

dimsualszansnwmaediumsdaassilesoniswaansetse@niainmaediusim
1J99unsHanH3e AE 'ﬁi;ﬂ Q muisovwadnt la laslasasidiu (OR/0Q) uazludiuves
39 Q' Mniia1 AE vy 1 naashidwaaiint AE gegaiduly1d aunseeiuie @i
fas1dausIAveslesunisHARNI 2 Munsonaaslalasanusuveududunuiminudu
AA' (isocost) #ariu n13TaA AE Tuztuvvvesnisyaniuiadon1swaa (input-oriented

allocative efficiency) @1115030 180INMsMUIUSATITIUAIAUMTN 2.7

AE = (OR/OQ) (2.7)
Alsz@nsnmmunsugne u3e EE amnsomiuia laannagavesnl TE AUAT AE A4

" ¥ r )
uanaluaunisi 2.8 AuiugHAaNiing EE agiga P vz Idiinuniny (OQ/OP) x (OR/OQ)
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é o ' = 1 o/ a s
Favz ldauns v OR/OP Taunisinat EE veagnanuuuy afuedomsnansuisoiald
1INNMIAUIUBATIU Aduaasluaun1sh 2.8 uazaun1ii 2.9 (Coelli er al., 2005; Farrell,

1957; Kumbhakar and Lovell, 2000; Ogundari ez al., 2010; Rhaman, 2013) Aall
EE = TE x AE = (OQ/OP) x (OR/OQ) (2.8)

EE = OR/OP (2.9)
w a A @ yd 1 A o = a Y
ﬂ13'Jﬂﬂizﬁﬂﬁﬂ’lﬂﬂxﬁ’lu‘]'jﬂjﬂ‘lﬂﬂﬂalﬁﬂuﬂ1iﬂ1ﬂuﬂlﬂﬂ1uTﬁUﬂ13Nﬁﬁ1]ﬂU’lQ
o a A 3 a &£ o Yy A = a w o
uzauy Iﬂﬂ@1ﬁﬂllujﬂﬂliﬂﬂlﬂuwﬁﬂllﬂuﬂ'ﬁﬂﬁﬂ mﬁlﬂulﬁumllﬁf}qaﬂﬂ311]ﬁ3JWUﬁ1|E’JQﬂ']5
a A U ciq a a - &£ Y o 9
wanneglunzillszansamlunsnan &9 Farell (1957) lammuaidunsuiauTaons
Iddunanaaninu1d 2 55 14un
= ) @ oy & o
I IdUHANAAMIIAUIFUFUA S (linear isoquant) Faaasanmualavninnisadiauva
¥ 9 17 ' o A 9 a e oA b & v 9
HﬂuaﬂnﬂﬁUU"JBHﬂUﬂQHQUﬂ?ﬂU-NﬂQWNﬂ IﬂﬂﬂlﬁuNaﬂﬁﬂnﬂ']ﬂul‘ﬁuﬂuﬂiﬂcﬂqfﬂzn'ﬂ"l'lﬂ‘]

v

o = . 5 T 3 =S o .3 = 4:{ ] ] )
IANUUA (convex to origin) llﬂgvlﬂﬂilﬂNﬁﬂlﬂﬂ‘UUﬁi»‘i (observed data) wgmnaqiumamm

a

Y 3 =] o " = D8 ol = 9 A o 3 Gt =
nemudnoviedindunanaainFadua et vuaty daaaslunini 2.6(a)
2 I AUNAHAAIMINUAINMTUT2I0Y (parametric isoquant) d13afMua ldvInnTs
a 1 oo ¢ a 1 o~ p— 9 At a 1 ¥ £l
Usziiumaa)sinmua I ludanduveadunsuuaunin 14 35nsasna1niudss

° o a " ] ' & i o
avuagiuuvveslenguIdundunssuaunou Fe3luuui Famell (1957) 1 1$lunia

3
a wa a @ a " e
UPUA A auNIIMIHAALUUABUL-ANANT (cobb-douglas) TatidunanammIfLINNs
Hd

a - o ¥/ v\ ¥ o a 9/ a4 a 3 a 1
ﬂixmuuuﬂzuanym:Iﬂamwmwﬂmmmmzwyamﬂﬂwﬁ)sa Iﬂﬂﬂ]&]'liﬂ':l'lﬁﬂghl

° ' o L | Y i
ﬂ]LLHuQﬂ13°ﬁ’1ﬂﬂéﬂﬁl31ﬂlﬂﬂﬁuwﬂNﬂﬂlﬂTﬂUﬂ‘lﬁ} ﬂﬂltﬁﬂﬁiuﬂ‘lﬂﬁ 2.6(b)

(a)
X,/y A\ . X,y A (b)

SR

A4

0 > 0
x|/)’ X!/y

c:; 9 =Y v = 9/ 9/ = [ =
NINN 2.6 ITURARDANINUIFILTUAT 2.6(a) ITUHARAAIMNUINATY 52U 2.6(b)

w: aaualagein Farrell (1957)
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a8 =

A15IATTAVYsTANTAINMIANALA UM TAYSL AN NNV IHUIUHAR Y INIE |

ad v A

=1 w a " o v w a oA a
wsuuawmiuisdan lasuanudousdraneviedimsuiadsednimmnisnaania
MsnyAs luszavana ¥adegiuisiassavdsz@ninmmamatail 2 31luuy Aail
(Charnes et al., 1978; Coelli et al., 2005; Takara et al., 2010)

1. BUVUDUNITIUNTA (non-parametric approach) A0 I3MITIAN 1UTMIAIMUA
Y a A '3
sduvuWanFuveuvananda uazgduuunisnszareanuaaiamiouveoInlszney

a ) LY ¥ a ¥ .
(composed error) Wiof1 € Tﬂﬂ’l‘n‘ﬂﬁﬂﬂﬂ:mﬁﬂﬂﬁuﬂﬂmuﬁﬂﬂiu,ﬂ'illw&!.ﬁuﬂﬂ (linear

= @

. A ¥ o adda ' a o E ¥ -
programming) ‘Hii‘t‘]‘ﬂz‘Dﬂﬂuiu'Jﬁﬂi'iﬂﬂ']'lﬂ'li?tﬂi'lz'ﬂﬂ"l'iﬁﬂuﬂiﬂﬂﬂlﬂgﬂ Y30 data
= ' a ) . °
envelopment analysis (DEA) FIN15UTTH UMV VVANARNAA (frontier production) 3ENTHUA
14
Lﬁuﬂinllﬂu\’f‘?l".lﬂﬂ'ﬁﬁ%"lﬁl’ﬂﬁllﬂuﬁﬂﬂﬂiﬂUﬁﬂEﬁﬁJﬂﬁﬂfjnﬁﬁﬂU’NﬂﬂﬂNﬂ LHagoIdunN1g
kY a a 9 A o ' a a 1 ] =
llﬂﬂﬂ]u‘ri'liﬂillﬂinuﬂl“ﬂﬂﬂuﬂ‘iﬂl“ﬂﬂ'lujmﬁ'lﬂ'lﬂizﬁ‘l’lﬁﬂ"lﬂ‘llflﬂllﬂﬁ&‘ﬁﬂ']ﬂﬂﬁﬂ Tﬂﬂﬂ'l'i
o oA o ' z . * P
51991 Y9YA Ve A I0619N 1AINLNIGEN I piccewise linear frontier production I5HA U130
a s @ a a ¥ ' = & A 31 d 1 A s 1as
'Jlﬂi'lS‘H'ﬂilﬂUﬂ1ﬁHﬁﬁLm$N'ﬁWﬂﬂ1ﬂu1ﬂﬂ31 1 ¥UA clf\mﬂ"lmuﬂui;mﬂumamﬁu a5 DEA

Yo 1 A aa a oy () o 3/ a
uﬂgvl‘ll‘lﬂl”ﬂ"Iﬂ')’l'llﬂﬁ'lﬂlﬂaﬂu“V]'Nﬁﬂﬂiﬂ”w%"lim'] 1aeg21 DEA ‘lﬂﬂﬂﬂﬂ'lﬁuﬂ’llﬂﬁﬂllﬁ‘n13

Zee

an = yqﬂ.; P Yy A 1 N« A & ! & w A
add 3o It iasudsiin ooy 111 (sensitivity) %3 0 1adenuaa1mAaauINMIsIAN
a j [] -
D1NAT U TUFIIUDINTINGA
a . o ar aa o
2, LUUWIT UMN TN (parametric approach) 1Wun1s dadszaninmTaomisiszynaly
s =) 1 @ aan Y qdad‘d 1 a d = [l -
vanmslszniumadinataaledIsnseninis i sigiidunsuuaudadugy vse
SFA (stochastic frontier analysis) (Aigner et al.,1977; Coelli, 1996; Coelli et al., 2005; Farrell,
1957, Kumbhakar and Lovell, 2000; Meeusen and Broeck, 1977; Songsrirote and Singhapreecha,
: [ a a aad o o o 1 o [
2007) Falunisimlsgdnnmauitiidesmimuagiuuuvesfanduinanz audmsudu
[ a 1w o . Al ot aa ) &
WinHAW uazo 1AM IdszlumaIuls (estimation) HIDIBIATHIUA (econometrics) WD
¥
AummAdseaninnvewdazrilonianndeyavengualadia 35mstivzinsan
AUARIAAADUNIIADA (statistical errors) HIBATv UATAMUAIIAMADUIINAIL 11T
a a a ' 4 o = °
UszdnEn1nuoalWan (inefficiency errors) w301 p Fuiluaumaiidessmuaziiuuves
o o a a 4 2 1
WanduwandauazdoauuAgIuNITNTZ10 (distribution  assumption)  @1ua21 143
a a = 4 o b o d =Y =1
Uszanimwvednin Fesuiudosmmuadeindunaninligndoaziminzay Taoi
o a Ada [ ) o a a = U
Wansuwanaantion 14033 sFA lumsdaszaudse@nsmmmamaiia 18un 1) aunisnis
a ¢ .
HaALlUUADUU-ANDIA (cobb-douglas) g 2) LVUNIIUAADN (translogs production function)

(Ogundari et al., 2010; Rhaman, 2013; Rhaman and Barmon, 2015)
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WRATUYDN Aigner et al., (1977); Battese and Corra (1977) g Meeusen and Broeck (1977)
° LY a 1 A w
IdinauoansuiduwsuamFudugy (stochastic production frontier) 1AuAISIANAINIS

anuAana TR UGN (random error) 19111 1uUUS1a09Y09 Aigner and Chu (1968) &3

¥
G

o Y =1
NN Imua 18a

In (Yl) = Xi|3+v.-ui, i= 1,2,N (210)
'é = = ] =y . 3 4
%4 In (Y;) 70 logarithm YOINAHAAVDINLIONAAN | 1ALR
o o a ) o o U " e
X; i (1x (K+1)) nAwoiveatanomsnan lasaui¥nauisnuealnmoiuaumny
| duaNFNmABLaAIA logarithm veerSuailasominanveantitonaan i nl¥luns
HAR
o & o o 1w R oA
B, Ao (K+Dx1) nawasaalfidudwnulumsuaasmdunlsn lunsuamndesns
Usziiu
-~ s =3 (] 1 :_\i 7 1 a oo = =
u Ao AnnFadugqumuanilduanimilszaninmmamaiin lumskdaves
MUIHAA L QATINNT TUANDITAN
=) Y] a = 1 = o a = = o g )
vi no daudsanuAanarmFadugy alatudunulumsesuedalisdmiy
= 1 l:; =1 o s L] 1 d' ] [-v]
AnuAanaamgNnannmsTanazdetsanuy lundueud anunsadalalunszuiums
= s ) U = 3| 9 o Y a
wan ou 1dun wansenuvesamwanthoima dudu Tao v, fvualdinisaseansduuy
a = s a -l - 1 o - 2
aase naghjduuumsnszneaumuulng Tastinmavmduguduazanunlsdsiunain o
o3| = Y a  w = ° 9 o4 [
Tao v, Wudass TaeTudany o, Feeunsonmualugduuuvesnsnsznoiluunuaieg

' d o = \ : a =1
1 190 11iuu1Fua (exponential) ¥3©0 A9UNA (half-normal) uAL

o <
2.3.2 HUUDIABIANMINITHAAUVUARYU-ANAE
° a o = o @ o o
HUUTIADIANNITNITHAALLUAD U -ANATH (cobb-douglas) W UAILBAANNAUNUS
U a o s a 9 = a A‘l a = = r.’! v
senINNanNanNUT9unsHAR 1alunis stz inem1lss@nSninnsnin Faan
¢ d 2 . . = "
dulszansmswaanduon ldvnaumsiuszuaasiimanudanguniansnanve oty
& o a ¢ < @ = a o
Feasorh 15 lums sz 18 Taoass nazitluilsz Tewiaouuannuaanezliulss
= Y a a 5 [ kY = 1 a
mawan Inlsgansamgavy msmmualdaunmsmsnaasglugiluuvaumsmswaauvy
g o 4 o {0 J
ADVI-ANATA (cobb-douglas)  tHesnmTlugunuielumsdszuiua Tavawisa
a =] [ a £ o a
naswilugdunuaunisiduasslugy logarithm 14 wazmiduilszansvesdunlssasslu
AUNITITUDNANVIANYUVDINAHAANNADTITUNITHAAUADL A HAZHATINVDIA

a a £ - ] s =y as -~ 1 = & o
Aulszans (ﬂ'.]']llﬂﬂﬁt!‘lnl) Yol sdaszdaasdinano VN UABYUIANITHAR Failu
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U5z Tumilunisaadulanezvervvuianisnan naznmsUsvdadiunislddesonisnia

]
= = ~

Y 9. a d

e 1Tz @ninmgenga (miad, 2538)
=] dyd = 4 a a a g
asanplilumsaineilszansnmniskandveansasnsnield lnsnisssuy

! = ' g c‘ o 4 o g o o =
auasumaneasuuuilading lunundivanaeuou sunenasuvou TinianuiFans
= a as = o a ' o a o
Umswaa 2559/2560 A103TM 3R eiidunsunauFaiugu (SFA) laverdonsiinszy

a ¢ @ =S o [ ¥
ﬁ')ﬂﬂlliﬂiﬂﬁﬁﬁﬂll‘U‘UﬂﬂUU-ﬂﬂﬂ'lﬁ (cobb-douglas) TﬂUﬁlﬁﬂ'\'ﬂlﬂﬂBﬂ!SﬂQﬁ

Y=Axtxerx® . X (2.11)
Tavdmuald Y = JSuananin
A=mnafi
X1, X3, X3,..0, X, = U900 15HAAY AN
b,. bs. by...... b, = mduilszAnimsnanveatesemsHan X, Xa, Xs,..., X,

FAUNoUAY logarithm Y94

InY = 1nA+b1lnXli+b21nX2i+b3lnX3i+....+b,,1an,-+ v < 4 (2.12)
o ] a ¢ 4
Taoimualdegluzduuvaumsniswaniupneii-Ana1d (cobb-douglas) 1ii0991n
< {1 1 = o 1
Wuzduvvhnelumalsznun Tagasadoudusdunvaumadunssld wazm
o a £ o = =1 a - ' a da o
duilszansvesiulsaaszluaumsazitludrvenanuianguuo wandafilaeadons
= ' -y 1 s = ‘{ 1 o = o
HAALARE YA LazHaT YA FuYss@nT (ANulangu) vosdulsdasyduiansda
' a &2 4 4 w a o a
HanaUUNUARVIANTHER Balulss Towilunisaadulsfivzversvuiamisnan uazms

@ w1 @ a 4 a A { a d
Usudadauns ladadenisnanie ilssdniningaiiga (miind, 2538)

=S Y
2.4 NYEHAUNHLACHARIDUNY
d
2.4.1 MIUATZHAUNUIAZHAABLINY
a 4 =] [
mmmswwﬁ’unuua:wamammu (cost and returns analysis) 1uni1sia
a a a o a o A
Uszaninmmsnanveunyasns lanihdeyaveunuainsuimsiziivenSouiouanu
[ ¥
HANANNTZNINAUNUUASZHARDUINY FIRITUINNAUNUNINUA N30 total cost (TC)
Vv
HOABULNUNINUA 13D total return (TR) HATWAADUUNUANT H3D net return (NR) Tanina
a S Yy v ¥ o o &
M3unTzHdumMuAuNY Aunaao Uiy tazd1umls A3l (n51A3, 2547)

¥ 3V 3
1. auaunu lszneuaiy
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¥ z ! A 1 91
1.1 AUNUNINUA UTB total cost (TC) ABMI3IMA 1010 umsamu uazms
o o a ya’;
autiualumswan nanue
v 4 A 2y = LV 1 o
1.2 AUNUAIN 13D fixed cost (FC) HUWDI AUNUNNYATNTADITIY 1111929
a oA rd Y 3 Aadi o oa L. o -
mawaanie luam Usznoudas Aunuasiiidudafu (explicit fixed cost) HazAUNUAIIN
v e oA
Tt ud 3y (implicit fixed cost)
kY Add o a - ' 31 — k) 1 a
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1 Introduction

In Thailand, farmers’ practices can be observed from the areas used for cultivation and
harvesting important crops (Takara et al., 2010; Sombunjitt et al., 2017). Rice is an
important economic crop in Thailand, accounting for 70 million acres, with plantation
areas accounting for 59.21% of total economic crops (OAE, 2017a). Like other rice
farmers in other developing countries, Mottaleb and Mohanty (2015) indicated that small
farmers produced 90% of the total rice in the world. Rice farmers in Thailand are small
land holders. Most farmers eam less income compared with other occupations. The size
of land occupied by farmers is likely to decrease. Meanwhile, the cost of each type of rice
production has increased. In addition, the average yield from farming is 1,975 kilograms
(kg) per hectare (ha), which is relatively low compared with competing countries (OAE,
2017b).

According to the aforementioned problems, the Thai Government has taken several
measures to increase farmer’s revenue. In 2015, the large agricultural plot scheme project
(LAPS) was launched to assist Thai farmers. The main objectives of LAPS were to
encourage farmers 1o combine production for production and sales and transform the
agricultural market mto an integrated market, by integrating the public and pnvate
sectors, from production to marketing (DOAE, 2015). The elements to promote LAPS
compnised four types (MOAC, 2015):

1 field managers, who manage all areas throughout the supply chains

2 land plots, which is a total of agricultural farmers including groups of farmess in
adjacent areas

3 farmers, which is a combination of farmers, owners, and plots in neighbouring areas

4  management, by the field managers, main and support activities in the supply chain
must be properly managed.

The use of machinery and technology can contribute to produce efficiency and marketing
management to create bargaining power for members (Pongsrihadulchai, 2013).

Nowadays, the government has launched the LLAPS in nine sectors: rice, plant,
perennial, vegetables/herbs, fruit, mulberry, orchid, livestock, and fishery. Rice is the
most promoted ¢rop to join the LAPS. Many farmers in the country are interested in
participating in the programme, accounting for 63,741 farmers with a total plantation area
of 151,154.93 hectare. The second preferred agricultural products are perennial, plant
and, fruit (DOAE, 2017). Notably, after implementing the LAPS project for two years,
the production efficiency of the participating farmers has not been measured, especially
rice farmers, by using production efficiency. This is because production efficiency can
measure the increase in output when applied input or raw material can minimise
production cost (Khandoker et al., 2014).

Technical efficiency (TE) is a very useful tool to enhance farm efficiency. Efficiency
18 concemed with the relative performance of the processes used in transferring given
inputs into outputs (Shehu et al., 2007). Several studies focused on the estimation and
explain of agricultural efficiency in Asian countries (Tun and Jung, 2015) for example, in
Thailand (Krasachat, 2004; Kiatpathomchai et al, 2008), Bangladesh (Rahman, 2003,
2011). Indonesia (Brazdik, 2006), Pakistan (Shafiq and Rehman, 2000; Javed et al.,
2008), Vietnam (Huynh-Truong, 2009. Khai and Yabe, 2011) and the Philippines
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(Villano and Fleming, 2004). All of these studies pointed out mefficiency and the
possible potential to improve productivity. However, some countries demonstrated
efficiency, namely Cambodia (Kea et al., 2016), Pakistan (Abedullah and Khalid, 2007),
and Ghana (Bidzakin et al., 2018). Notably, the studies on factors affecting the economy
and the society of rice farming under the LAPS projects have been limited.

This research focused on the investigation of TE of rice farmers who participated in
the LAPS. Chachoengsao province has the largest rice area, followed by Chonburi
province (DOAE, 2017). Rice has generated income for farmers for a long time. For this
reason, this research investigated the efficiency of rice production of farmers in the LAPS
areas in the Khlong Khuean district area in Chachoengsao province, because this area
was selected as the target area under the LAPS in 2015. Jirarud et al. (2016) studied on
farmers and farm characternistics affecting rice production on large agricultural plot
scheme in this arca, the result revealed that the size of the land and nice in irrigated arcas,
and profitability of rice production under the large agricultural plot scheme in this area
were statistically significant. The profitability per ha was 36,942 88 THB (Jirarud and
Suwanmaneepong, 2017). These two pieces of research still lacked of technical
efficiency study focusing on the TEs of rice farmers under the LAPS by farm size to
identify methods for farmers to improve efficiency. This study discovered the TE for nice
farmers under LAPS which can be beneficial as one of the policies supported by the
government that aims to increase farmers’ outputs. This study aimed to assist the
rescarchers to uncover the critical area of Khlong Khuean district area in Chachoengsao
province in Thailand that many researchers have not yet explored. Thus, a new theory on
the LAPS project may be arrived at.

2  Data and methods
2.1 Study area

Rice is the most popular choice in the LAPS project because rice has camed income for
farmers for five years. The Khiong Khuean district area in Chachoengsao province in
Thailand was selected as the target area because this district has the largest nce growing
arca in cast Thailand and joined the LAPS project in 2015 (DOAE, 2017). The total
number of participants comprised 240 rice farmers with the total area of 935.04 ha. In
rice farming, the farmers under LAPS selected the same seed variety - RD49, which was
supported by the Rice Department (DOAE, 2017).

2.2 Methods

2.2.1 Data collection

The population in this study was 240 nice farmers who registered with LAPS in the
Khlong Khuean district, Chachoengsao, Thailand; therr total cultivated arca was
935.04 ha. The sample size was 150 rice farmers and determined by using the Krejeie and
Morgan’s formula, stating that 240 populations, required 148 sample size (Krejeie and
Morgan, 1970). This study can effectively complete guestionnaires from 150 rice
farmers. The data were collected by using simple sampling. Questionnaires were
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administered together with oral interviews to gather the data from farmers in 2016 crops.
Questionnaires were collected during July-September 2017,

According to a focus group about the criteria of farm size under LAPS, the samples
were separated by three land sizes (Koirala et al., 2016; Thamthanakoon, 2015):

| small-sized farms (0—1 ha)
2  medium-sized farms (1-2 ha)
3 large-sized farms (more than 2 ha).

The land sizes were used to compare the efficiency of each area size. To sum up, after
separating farmer groups by land sizes, the small-, medium-, and large-sized farms
comprised 6, 33 and 111 farmers, respectively.

2.2.2 Data analysis

Descriptive statistics, namely frequency, percentage, mean, minimum, maximum, and
standard deviations were applied to analyse the farming characteristic. Stochastic frontier
analysis (SFA) was used for modelling the frontier concept. Technical efficiency scores
are fraction data and are not generated by a censoring process. McDonald (2009)
suggested the use of an ordinary least squares (OLS) regression model (Iliyasu et al.,
2016). As such, a multiple linear regression model was employed to mvestigate the
determinants of efficiency for farmers under the LAPS.

To estimate the SFA, Farrell (1957) mentioned the possibility of estimating the
so-called frontier production functions to bndge the gap between theory and empirical
work. The stochastic frontier production function was proposed by Aigner et al. (1977)
and Meeusen and van den Broeck (1977) to estimate the SFA and provide modelling for
the frontier concept within a regression framework (Comwell et al., 1990). The SFA used
an econometric estimation of the production function. The great virtue of stochastic
production frontier models was an impact on the output of shocks due to the variations in
labour and machinery performance and the vagaries of the weather (Kumbhakar and
Lavell, 2000). A Cobb-Douglas form of SFA 1s widely used by many empincal studies,
particularly in those related 1o developing agriculture (Batiese and Coelli, 1995; Chandio
etal, 2017).

Thus, to achieve the objectives of this study, the stochastic frontier approach,
Cobb-Douglas production function was used for TE estimation. The model in this study
is defined as [ollows (Dawson and Lingard, 1989; Shehu et al., 2007):

InY =k +bin Xy, + by In Xy, + by In Xs, + by In X g+ b In X, +b In X, +(V, -U,)
where
¥ total output (kg)
Xy, farm size (ha)
Xy seed (kg)
X;,  fertiliser (kg)
Xy pesticide (litre)
X:,  labour (hrs)
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Xo  fuel (litre)

i sample farmer 1,2,3, ..., 150

¥,  error term that captures the effects of unspecified explanatory variable
U, randomness inefficiency

b, coefficients to be estimated.

3 Results

3.1 Socioeconomic characteristics of farmers

Table 1 shows socioeconomic characteristics of participants in different land sizes:
small-sized farms (n = 6), medium-sized farms (n = 33), and large-sized farms (n = 111).
The majority of farmers were male in small-sized farms (83.3%) and large-sized farms
(73%), whereas female farmers were mostly discovered in medium-sized farms (51.5%).
The average ages of farmers for small- and medium-sized farms were greater than
60 years old (50%) and (36.4%), respectively. In contrast, farmers in large-sized farms
had an average age between 51 and 60 years old (36.9%). This discovery was consistent
with the study of Suphannachart (2016), who mentioned that in an agricultural sector, the
number of agricultural workers aged 40-59 years old and 60 years and above that have
increased continuously.

The average education level of all farm sizes was four years. Of all the farm sizes,
most of the participants were married. The average number of family member for all the
farm sizes was three to four persons per houschold. The average number of active family
labours per family for all farm sizes was one 10 two persons per houschold, because
family labour is the only input used more intensively in Thailand. Experience in rice
farming of small-sized farms was separated to two groups: 3140 years (33.3%) and
more than 40 years (33.3%). For medium-sized farms, expenence in rice farming was
between 3140 years (35.1%) for large-sized farms. The finding of experience in rice
farming implied that farmers have worked on nice farming for a long time, and rice
farming is their main occupation. Regarding participation in agricultural training
programmes, farmers participated in training classes less than 10 times per year.

3.2 Descriptive statistics of TE variables

Table 2 demonstrates the descripuve statistics of the TE vanables of nce farming
separated by farm size. Overall, higher amounts of seeds and fertiliser were employed by
large farms, and small-sized farms used the highest amount of pesticide, labour and fuel.
This finding was in line with Mottaleb and Mohanty (2015) who mentioned that small
farms used more labour than larger ones to eamn higher rice income and profit. Rice
farmers mostly relied on traditional farming practices and had a long crop season with
labour-intensive tasks (Ji et al., 2017). Moreover, labour is the most important production
input in semi-subsistence agriculture (Karunarathna and Wilson, 2017).
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Table 1 Charactenistics of rice farmers under LAPS classified by farm sizes (n = 150)

Small-sized Medium-sized Large-sized
Variables Characteristic Jarms Sarms Jarms
n % n % n %
Gender Male s 833 16 485 gl 730
Female 1 16.7 17 515 0 270
Age (year) 20-30 1 09
3140 1 30 6 5.4
41-50 2333 9 273 29 261
51-60 | 16.7 11 333 41 369
=60 3500 12 364 4 306
Education level 4 4 66.7 22 66.7 65 586
(year) 6 2 333 4 12.1 15 135
9 4 12.1 6 5.4
12 3 9.1 20 180
>12 5 45
Marital status Single 2 6.1 9 8.1
Married 6 100 25 758 9 820
Divorce 6 182 1l 99
Member in family <3 5 152 15 135
(number of persons) 34 6 100 27661 60 54
5.6 4 121 33 297
>6 2 61 3 27
Active family < I 0.9
mﬁﬁ;ms, 1:2 6 100 31939 101 910
34 1 30 8 72
=4 1 30 1 09
Expenience in rice <10 4 121 6 54
farming (years) 10-20 1 16.7 6 182 24 216
21-30 1 167 8 242 19 171
3140 N 4 12.1 9 351
>40 2 333 1 333 23 207
Training status <10 6 100 240 127 87 784
(times 1o participate |5 99 6 o113 2 198
1 4 rammg counse
per yoar) >20 = 9.1 2 1.8

The average output of small-sized farms was 4,048.63 kg per ha. Regarding the variables
of mput and output of medium-sized farms, on average, the output was
4,322.19 kg per ha. Large-sized farms produced the highest average output, at
4,335.88 kg per ha. For average inputs used for each farm size were different as show in
Table 2, when compared with the average output of major rice production in 2017 in
Chachoengsao province at 4,037.50 kg per ha (OAE, 2017¢). Consequently, farmers can
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increase productivity more easily than the average output of the province because farmers
have good management with farm input. For example, large-sized farms can control the
use of pesticides better than small- and medium-sized ones. The uses of seeds and fuel
were in close proximity to small-sized and medium-sized farms. The larger farms can
minimise labour, which can be observed from the substantially different use of this
variable compared with the other farm sizes. Small-sized farms used the highest labour
hour, since small-sized rice production is an intensive labour activity.

Table 2 Descriptive statistics of TE vanables

Small-sized farm Medium-sized farm Large-sized farm

Variables Unit
Mean SD Mean sD Mean sD
Output kg 3,20666  645.19 6,831.45 1.500.78 19,050.78 11,704.56
kg'ha 4,048.63 4,322.19 4,335.88
Farm size ha 0.80 1.09 1.58 1.43 434 14.67
Seed kg 124.50 19.48 247.82 68.71 710.52 424.63
kg/ha 158.32 157 163.57
Fertiliser kg 220.33 61.08 427.00 136.5 1,32397  914.14
kg'ha 271.88 27219 297.32
Pesticide litre 383 1.63 6.23 2.56 15.82 13.06
litter'ha 4.69 394 3.69
Labour hrs 68.00 2552 06827 21.14 72.14 19.06
hrs'ha 91.38 4407 19.63
Fuel litre 53.97 17.78 101.47 3824 286.67 193.81
litter/ha 69.07 63.44 64.63

3.3 Maximum likelihood estimates of frontier production

From Table 3, the maximum likelihood estimates of frontier production shows significant
relation between output and farm size at a 0.01% significance level with 0.855
estimations with coeflicient value. The elasticity of 6.292 suggested that an input unit
increased in a farm size would result in 6.292% of output; when rice farmers have enough
land, their rice production improves (Chandio et al.,, 2017). This result is in line Shehu
et al. (2007) and Umoh (2006) that land is essential in crop production. The shortage of
land would have a direct negative effect and an indirect negative effect on output by
reducing the marginal productivity to non-land inputs. The farm sizes may affect
production efficiency because of the strueture of production (Ebers et al., 2017). Other
variables, such as seeds, fertiliser, pesticide, labour, and fuel, were not significant, and
the values of constant and variance parameter by sigma-squared and gamma were
significant at a 0.01% significance level. Surprisingly, seed rate had a negative influence
on rice production. This finding might imply that the farmers used seeds according to the
government suggestion, or seed types might not suitable for farmer's environment,
resulting low nce production output. However, the seed rate did not have significant
influence on nice production.
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Table 3 Maximum likelihood estimates of frontier production

Variables Parameter Coefficient T-ratio
Production function
Constant ap 5954 12.603
In Farm size (ha) a) 0.855 6.292*
In Seed (kg) a -0.007 -0.075
In Fertiliser (kg) a 0.079 1.482
In Pesticide (litre) @y 2.862 0.628
In Labour (hrs) P 0.128 1.673
In Fuel (litre) oo 2.058 0.243
Varniance parameters 7
Sigma-squared a 9.715 5.697*
Gamma ¥y 0.748 8.513*
Log-likelihood 12.161

Note: *Significant at p < 0.01.

3.4 Distribution of TE score

Table 4 presents the mean TE value at 0.829. The highest TE in medium-sized farms was
0.821. The large-sized farms gained the highest TE range at 73%, and the mean of TE
value was 0.823. These results implied that in order to improve the TE, farmers should
decrease or increase the number of farm inputs to obtain maximum rice output.

Table 4 Distribution of TE score

Technical Smali-sized farm Medium-sized farm Large-sized farm
efficiency Frequency % Frequency % Frequency %
0.00-0.4 - - - - 1 09
0.41-0.6 - - I 30 2 1.8
0.61-08 3 50.0 11 333 27 243
0.81-0.99 3 500 21 63.6 81 73.0
Total 6 100 33 100 11 100
Mean efficiency 0.829 0.821 0.823
Standard deviation 0.089 0.085 0.094
Minimum 0.711 0.540 0.365
Maximum 0.974 0.923 0.924

Among all farm sizes, small-sized farms had the highest TE score, because rice farmers
mostly rely on traditional farming practices and have a long crop season with labour-
intensive tasks (Khandoker and Mohanty, 2015; Ji et al., 2017). Small-sized farms
obtained a higher TE score than large farms. This result was inconsistent with Rahman
(2011) who indicated that small rice farms in Bangladesh attained the highest TE,
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because they used the highest amount of fertiliser. In this study, small rice farms used the
highest labour in their farms.

3.5 Ouiput-input of the highest-lowest TE of each land size

The output and input of highest and lowest TE of each farm size are exhibited in Table 5.
In order to improve the TE, the highest TE score of each farm size was defined as the
best practice and suggest the lowest TE of each farm size compared to the best practice
farm.

Table § Output-input of the highest-lowest TE of each land size

Small-sized farm Medium-sized farm Large-sized farm
Variables Unit  Highest  Lowest Highest  Lowest Highest  Lowest

TE - (TE = TE~ (TE dE - (TE =

0.974) 0.711) 0.923) 0.540) 0.924) 0.363)
Total output kg 395832 3,500.00 5,000.00  2,314.32 505950 2.968.75
Farm size ha 0.96 0.80 1.6 1.12 3.36 3.20
Seed kg/ha 137.50 156.25 12500 131.25 156.25 156.25
Fertiliser kgha  250.00 312.50 362.50 306.25 187.50 250.00
Pesticide lire’ha  5.19 5.63 1.88 3.57 475 438
Labour hrs/ha 83.32 82.50 35.00 51.82 52.50 60.00
Fuel htre/ha 54.69 100.00 62.50 77.19 62.50 84 38

Small-sized farms gained the highest TE score at 0.974, with 3,958.32 kg of output and
0.96 ha for farm size. In terms of inputs, small-sized farms used 137.50 kg of seeds,
250 kg of fertiliser, 5.19 litres of pesticide, 83.32 hrs of labour, and 54.69 litres of fuel. In
case of the worst practice of small-sized farms, the lowest TE score was TE = 0.711.
Accordingly, to increase the TE, small-sized farms should reduce inputs used in the
process, namely, seeds, fertiliser, pesticide, labour, and fuel, and add labour.

The medium-sized farms gained the highest TE score at 0.923, with 5,000 kg of
output and 1.60 ha for farm size. Medium-sized farms used 125 kg of seeds, 362.50 kg of
fertiliser, 1 88 litre of pesticide, 35 hrs of labour, and 62.50 litre of fuel. In the worst
practice, medium-sized farms exhibited the lowest TE score at 0.540. To this end,
medium-sized farms should decrease seeds, pesticide, labour, and fuel and add fertiliser
to increase the TE.

In addition, large-sized farms exhibited the highest TE score at 0924, with
5,059.50 kg of output and 3.36 ha for farm size. Regarding inputs, large-sized farms used
156.25 kg of sced, 187.50 kg of fertiliser, 4.75 litre of pesticide, 52.50 hrs of labour, and
62.50 litres of fuel. The lowest TE score was 0.365. To increase the TE, the large-sized
farms should decrease fertiliser and fuel.

3.6 Factor affecting the TE

The regression results of the factors influencing the TE are displayed in Table 6. These
factors were adapted from Rasyid et al. (2016). After venifying the multicollinearity and
the covariables of each, the collinear vanables were excluded from the statistical model.
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The coeflicient R? was equal to 0.153, demonstrating that around 15.3% of the dependent
variable was explained by independent variables in the OLS model at moderate level
(Cohen, 1988). It was noticed that independent variables were participatory identified by
LAPSs staff and focusing on only demographic factors. The result revealed that the factor
affecting the efficiency of rice production was education level of farmers at a 0.01%
significance level, with a negative coefficient. An increase in educational level reduced
technical efficiency. This result was supported by the fact that the majority of sampled
were farmer (60.67%) who attained schools only for four years, indicating that the
educational level of the people involving in rice farming in the study area was very low.
This result went against the findings of Kidane and Ngeh (2015) and Tun and Jung
(2015), who had mentioned that TE should increase with the level of education. They
indicated that TE increases if heads of houscholds receive higher education because
farmers continue to use traditional production methods; thus, a higher education level for
farmers who participated in the LAPS might lead to decreased TE. This result confirmed
that rice farming is a family business, as such the knowledge has been passed down from
fathers to sons (Dana and Paulin, 2008) rather than from teachers to students. Notably,
other variables, namely gender, age, active family labours per family, and experience,
were not significant.

Table 6 Regression results of factors mfluencing the TE of rice farmers under LAPS

Variable Coefficient SE t-stat p-value
Constant 796 043 18.591 000
Gender -.037 020 -1.846 068
Age 025 019 1.291 200
Education level 085 028 3.00 .003*
Active family labours per family 016 013 =227 223
Experience 005 007 ~685 495
R’ 153

Adjust R? 107

F - ratio 3.351

Notes: Dependent vanable: TE.
* are statistically significant at p < 0.01.

4 Conclusions

This research investigates the TE of nice farming in the Khlong Khucan District in
Chachoengsao Province. The result revealed that small-sized farms gained highest TE
score at 0.829, followed by large-sized farms (TE = 0.823), and medium-sized farms
(TE = 0.821). The best practice of small-sized farms obtained 3 95832 kg per ha of
output, and applied inputs, namely, 137.50 kg per ha of seeds, 250 kg per ha of fertiliser,
5.19 litres of pesticide, 83.32 hrs of labour, and 54.69 litres of fuel.

The education level of farmers was significant at 0.01% and exposed a negative
coefficient with the TE, because farmers continue to use traditional production methods
knowledge has been passed down from fathers to sons. From the policy maker's point of
view, the consolidation of informal education by sharing knowledge from clders to young
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farmers is a crucial tool to improve efficiency. The statistical results from this study
suggested that to enhance rice farming under the LAPS, related organisations should use
appropriate inputs, farm size expansion, and knowledge sharing from the older
generations through young generations, and apprentice farmers to enhance the efficiency
of rice farming.
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A Large Agricultural Plot Scheme (LAPS) is one of Thai government agricultural strategies
that was launched in 2015, in order to help farmers to access throughout supply chains and
enhance the competitiveness of small-scale farmers. This study aimed to describe the
characteristics of participating farmers in the LAPS and profitability by investigating the effect
of some socio-economic factors. The samples used in this study were 50 rice farmers who
participated in the LAPS in Khilong Khuean District, Chachoengsao Province by using
questionnaire collected [rom rice farmers during June to August 2017. Data were analysed by
using descriptive analysis, profitability analysis, and linear regression model. The results
revealed that the majority of sample farmers were male (60%) with average ages between 51-60
years old (42%). Most participants graduated from grade 1-4 (54%). Most of participants had
rice farming experience between 36-40 years (24%) and had average land size during 10-20 Rai
(44%). The number of family labor was two persons (50%). Moreover, farmers averagely
participated in training sessions 10-20 times per year (54%), and most of them (92%) were
members of farmers’ organization with an average profit at 135,267.40 THB per years. The
result from regression analysis revealed that the factors affecting the profitability of rice
production in the LAPS were only land size which statistically significant at 1%. The results
obtained from this study provide uscful information for relevant authorities and rice farmers in
order to increase profitability.

Keywords: profitability, Large Agricultural Plot Scheme, Small-scale Rice Farmer,
Chachoengsao, Khlong Khuean

Introduction

In Thailand, the agricultural profession has been with Thai people for a
long time. Regarding production and yield per Rai of major countries in 2016,
Thailand is in the sixth rank of the world (Office of Agricultural, 2016).
Important food crops in Thailand are rice because over 60 percent of Thai
population are farmers, so rice can built worldwide reputations and generate

" Coressponding Author: Sumonwan Jirarud; E-mail address: sumonwan.j@gmail.com
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high income (Thai Rice Foundation under Royal Patronage, 2016). Rice plays
an important role in Thai society from food to jobs. Rice plant areas account for
more than half of the country areas and employ more than half of the country
workforce. Rice is one of the main foods and a source of nutrition for most Thai
citizens and also an important part of Thai exports (Evenson ef al., 1996). The
statistic in Figure.l displays plant areas by million Rai and productivity by
million tons. The numbers show the decreases in plant areas and productivity in
2015-2016; and the trends rose up in 2017. This confirms the statement of
Asian Development Bank indicating that Thailand has been the largest rice-
exporting country for almost 30 years (Asian Development Bank, 2012).

——Plantcd arca (million rai) =~ Productivity (million tons)

68.235

3 c ol
- 31.807

2012 2013 2014 2015 2016 2017

Fig. 1 Export status of Thai’s rice since 2012 - 2017
Source: Adapted from Thai Rice Exporters Association 2017 (http://www.
thairiceexporters.or.th/production.htm)

From the abovementioned importance of rice, Thai government issued a
major agricultural strategy in 2015 called Large Agricultural Plot Scheme
(LAPS) in order to help farmers throughout supply chains and enhance the
competitiveness of small-scale farmers. The government selected target area as
a target site for LAPS project. The objectives of the LAPS were to adjust the
system of agricultural promotion in large areas to help reducing the cost of
production from small farmers, integrating tools, assessing to high technology
machines for productivity, as well as improving professional management
production. Moreover, the quality of products from the scheme is equality, and
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farmers are able to access to markets together with increased marketing power.
Consequently, these advantages assist farmers to gain higher profit after doing
their own farms.

Small farm households might face more difficulty in adjusting to the
rising input costs, and this might incur more loss than large farms (Mottaleb
and Mohanty, 2015). As such LAPS launched for helping smallholder farmer.
The concept of the LAPS is similarly to the concept of the studied by Adewuyi
A K. and Adebayo E.F. (2014) which emphasized that in case of farm-level can
improve the profitability of rice production so increasing productivity and be
producing high value. An integration of all members of the LAPS, especially
those who are the most vulnerable, is essential. Agriculture development
initiatives should recognize that objectives for tool and resource must be used
to ensure that the LAPS will urge members’ participants in every aspect. The
practice of intercropping increases yield and profitability due to higher returns
per land (Ibeawuchi et a/., 2005; Amanullah er al., 2006).

In terms of profitability, if farmers gain profit from rice production, it
means that they success because profit is an indicator of achievement.
Profitability consideration of the need of all beneficiaries is essential in
achieving greater technical efficiency and profitability in agricultural
production. (Okam er al., 2016). Many factors can help to improve and create
profit that is the reason why farmers need to improve ability to manage
productivity professionally. Moreover, characteristics of farmers will show
difference profitability. Structured questionnaires were used to elicit
information from rice farmer by using socio-economic characteristics, input,
and output variables (Nwike, 2015).

Interestingly, the profitability of rice production under LAPS is one tool
to measure the success of project implementation. Therefore, this study
measured the profitability of rice production under LAPS in Khlong Khuean
district in Chachoengsao province, Thailand as a case study. This area is a
LAPS pilot for Agricultural Extension operations. There is an exchange of
learning techniques to think of obstacles, which can be used to develop
effective guidelines for the development of effective management of
agricultural products. This scheme also includes a guideline for development,
improvement, and promotion of productivity; and it can be used as a policy
proposal for effective product management (Office of Agricultural Economic,
2015).

Therefore, the objectives of this study were to;

1) Evaluate profitability of rice production under the LAPS project.

2) Investigate factors effecting profitability of rice production under the
LAPS project.
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The results obtained from this study can assist farmers to apply for
investment planning.

Materials and Methods

This study was conducted in Khlong Khuean district, Chachoengsao
province, Thailand, situated in the eastern region of the country (Fig.2). Rice
cultivation area was 764,049 Rai, ranked as the second largest in the eastern
region of Thailand (Office of Agricultural Economics, 2015).

Khlong Khuean
‘ District

Fig. 2 Map of Khlong Khuean District consisting of 6 villages
Source:  Adapted from  Agri-Map Online 2017  (http://agri-map-
online.moac.go.th/#)

Sampling and Sample Size

The total of 50 rice farmers who were members of LAPS in Khlong
Khuean district, Chachoengsao province, Thailand from six villages in 2017
was chosen for this study. The purposive sampling technique was then applied
to select respondents. Descriptive statistics: frequency, percentages, and mean
were used to analyse the socioeconomic characteristics of farmer. Furthermore,
profitability of farmers was derived from the gross margin analysis, as follows;
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Gross margin analysis is the specific type of budgeting technique used for
gross margin analysis (Obayelu, A. er al., 2013) as well as the net income. The
gross margin analysis is expressed as;

GM=TR-TVC
Where:
GM = Gross margin
TR = Total Revenue
TVC = Total variable cost
And total profit is given by n=GM-TFC
Where: = Total profit

GM = Gross margin
TFC = Total Variable Cost

An analytical model for studying the profitability of rice farmers from the

LAPS project is presented and adopted from Okam C.Y. ef al,, (2016), as
follows,

Zy = PBot BriXe+ B2 Xot P X3t PaXstPsXsHBeXetBr X7 PeXg +E

Where:

Z; = Profit

Bo = Constant term

B1....s = CocfTicient to be estimated
X, = Gender

X, = Age of rice farmers

X3  =Education level of farmers
X, = Rice farming experience

Xs = The number of family labors
Xs = Land Size

X; = The number of training sessions
Xg = Membership in other project of agriculture
E = Error term

Results

Table 1 presents socio-economic characteristics of 50 sample farmers
who were members of the LAPS project. The result revealed that the majority
of sample farmers were male (60%) with average ages between 51-60 years old
(42%), graduated from Grade 1-4 (54%), had rice farming experience more
than 20 years (74%) and had average land size during 10-20 Rai (44%).
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Moreover, on average, the number of family labours was two persons (50%),
participated in training sessions between 10 to 20 times per year (54%), and
became members of farmers' organizations (92%) of all participants.

Table 1. Socio-economic characteristics of LAPS project farmers (n=50)

Characteristics Frequency Percentage
Gender
Male 30 60
Female 20 40
Age of rice farmers (years) (Mean = 55.76)
20-30 1 2
31-40 1 2
41-50 12 24
51-60 21 42
>60 15 30
Education level of farmers
Grade 1-4 27 54
Grade 5-6 8 16
Junior High School 1 2
Senior High School/Vocational Certificate 13 26
/Diploma or equivalent
Diploma 1 2
Rice farming experience (years) (Mean = 32.62)
<10 2 4
10-20 11 22
>20 37 74
The number of family labours
None 1 2
1 25 46
2 25 50
3 1 2
Land size (Rai) (Mean = 23.32)
<10 5 10
10-20 22 4
21-30 10 20
3140 8 16
41-50 3 6
>50 2 4
The number of training sessions (Mean = 11.94)
<10 I8 36
10-20 27 54
21-30 5 10
Membership in other agricultural projects
Member of other projects 46 92
Not member of other projects -+ 8

Note : 6.24 Rai = | hectare
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Profitability of rice production

Table 2 represents the viability of an enterprise indicated by the number
of rice production profits. This area cropped rice twice a year. From gross
margin analysis, the average profit of rice production under the LAPS per
household was 135,267.40 THB per years. Profitability per Rai was
5,910.86 THB. Meanwhile, the average profitability of rice production at
the country level was 1,655.39 THB/Rai (Office of Agricultural Economic,
n.d.), indicating that participation in the LAPS can help farmer to gain the
higher profitability of rice production. This result was similarly to the study
of Thaipublica pointing out that farmers who participate in government
projects can gain higher profit (5,900 THB/Rai) than the profit of those who
were not (2,140 THB/Rat) (Thaipublica, 2014).

Table 2 Profitability of rice production in the study area

Variables Unit Min. Max. Mecan SD.
Total output ~ Ton/houschold 5 103 40.6116 25.211
Selling price  THB/Ton 3,100 7,800 6.284 1,177.40
GM THB/Rai 568 17,707 5,805.80 3,083.49
TC THB/Rai 1,619 9.678 6,141.20 1,564.74
TVC THB/Rai 1,316 7,571 434794 1,309.15
TFC THB/Rai 37 4,143 1,793.40 1,164.53
Total profit  THB/Rai 585 17,707 5,910.86 3,086.09

Note: 35.820 Thai baht (THB) = 1 US dollar (as of the survey period on December 2016)
Factors influencing to profitability

Table 3 reveals the result of the regression analysis. A multiple
regression model was adopted for data analysis. The coefficients of
determination (R?) was 51.50%, revealing that 51.50% of the variation in
the dependent variable had an effect on the profitability of rice farming due
to independent variable, and exposed that the factors affected the
profitability of rice production. According to the data from LAPS member
farmers, selected eight variables were considered to have an effect on rice
production profitability namely, gender, age of rice farmers, education level
of farmers, rice farming experience, the number of family labours measured
by the number of family member involved in rice production, land size, the
number of training sessions, and membership in other agricultural projects.
The result from the regression analysis pointed out that the factors
influencing on the rice production profitability in LAPS were only the land
size. These factors illustrated characteristics that related to the result of
Ohaka ef al. (2013) cited in Nwike and Ugwumba (2015) who showed that
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the relationship between profit and output with statistically significant at
1%. Furthermore, the positive relationship with the total profit implied that
if cultivated land for rice farming increase, total profit will also increase as
well this result is consistency with the studied by Rahman ef al., (2014).
Considering F-Ratio was 5.441, and the adjust R* was 0.420 indicating that
42% of the variation in the dependent variable (profitability) was caused by
the independent variables.

Table 3 Regression result from gross profit and socio-economic
characteristics of LAPS farmers in unit per Rai.

Variables Cocflicient SE 1-stat p-value
Constant 472 1.032 457 .650
Gender (X;) -.157 254 -.619 539
Age (X;) 071 168 424 673
Educate level (X3) 037 123 301 765
Rice farming experience (X¢) 059 068 877 386
The number of family labors 127 231 551 .585
measured by the number of

member involved in rice
production (X5)

Area in the LAPS project (X;) 591 103 5.718%%+ 000%**
The number of training scssions - 106 222 -477 .636
(X;)

Membership in other project of -.181 591 -.349 .729
agriculture (Xg)

R? 515

Adjust R? 420

F — ratio 5.441

Noted ; ***Significant at 1%
Conclusion

Large Agricultural Plot Scheme (LAPS) was established in order to assist
farmers to access throughout the supply chain and enhance the competitiveness
of small-scale farmers. The government select a target area as a target site for
the LAPS project. Khlong Khuean district in Chachoengsao province, Thailand
is the LAPS pilot area for Agricultural extension operations. This study
evaluated profitability of rice production under the LAPS project, and
investigate factors affecting the profitability of rice production under the LAPS
project. The result revealed that the average profit was 135,267.40 THB per
year, profit per Rai was 5,910.86 THB. Meanwhile, an average profit of rice
production at the country level was 1,655.39 THB/Rai indicating that
participating in the LAPS can help farmers to gain more profit from rice
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production. The result from regression analysis pointed out that around t51.50%
of the variation in the dependent variable had an effect on profitability of rice
farming. The factor affecting the profitability of the rice production in LAPS
was only land size. Rice cultivation under the LAPS program is of national
interest. Farm managers and related agencies should pay more attention to
operating costs, raw materials, production costs, and should invite farmers to
attend a regular meeting. The results from this study provide useful information
for relevant authorities as well as rice farmers in order to increase profit by
using the characteristics and the factors that influence on profitability from this
study.
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Sumonwan J., S. Sunecporn and M. Panya (2016). Farmer and Farm Characteristics Affecting
Rice Production on Large Agricultural Plot Scheme: A Case of Khlong Khuean District,
Chachoengsao Province, Thailand. International Journal of Agricultural Technology 12(7.2):
1821-1831,

Large agricultural plot scheme (LAPS) is an important strategy of the Thai government to
enhance the competitiveness of small-scale farmers, by encouraging them to establish neighbor
agricultural land groups to share plan for cropping and marketing development throughout the
supply chain. This study aimed to describe the characteristics of participating farmers in large
agricultural plot scheme, and attempted to investigate the effect of some economic and social
factors which related to the production of the rice farming. The sample used in this study was
229 rice farmers who are participated in a large agricultural plot scheme in Khlong Khuean
district, Chachoengsao province, based on data collected from rice farmers participating in a
promotion to major in 2016. Descriptive analysis and linear regression model were applied to
analyze the data. The results showed that most of the farmers were male (69.9%). The average
age of a farmer was 51-60 years old (37.6%). Most farmers had own land less than 10 rai
(52.8%), and they rented the land less than 10 rai (46.3%). The cultivated land is non-irrigated
area (76 %) and irrigated area (31.4%). An average rice output was 11-20 tons per rai. The
result from regression analysis revealed that the factors affecting rice farmers under the large
agricultural plots project were the size of the land, and rice in irrigated areas which were
statistically significant at 5% (Kebbeh M. et al., 2003). The results of this study provide useful
information for relevant authorities working in the government scheme for rice farmers in order
1o increase farmers’ preductivity.

Keywords: Rice production, Large Agricultural Plot Scheme, small-scale rice farmer,
Chachoengsao.
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Introduction

Rice is an important food crop in Thailand accounted for over 60 percent
of Thailand’s population which are farmers. Rice alsoplays a key role for the
food security and cash income of Thai small-scale farmers (Utaranakorn and
Yasunobu, 2016). Moreover, Thai rice creates a reputation around the world
and make a lot of income to the country each year that help save and sustain the
country’s economy during the crisis. (Thai Rice Foundation under Royal
Patronage, 2016). Recent reports, however, indicated that efficiency in
smallholder rice production remained very low. Rice farmers do the farm by
themselves also known as a small rice farmer (Jitsanguan, 2001). The majority
of Thailand rice growers are small-scale rice farmer who are exposed to the
competitives situation fierce from many change farmers (Chavalvut and
Athipanan 2001) such as trade condition and climate change.The group made
its way to make agriculture competitive retail.

In this regards, the Thai government has undertaken various strategies to
further increase rice production, enhance the competitiveness of small-scale
rice farmers by encouraging them to establish neighbor agricultural land groups
to share plan for cropping and marketing development throughout the supply
chain. Accordingly, in 2015 Thai government has launched the Large
Agricultural Plot Scheme (LAPS) policy (Ministry of Agriculture and
cooperative, 2014). The objectives of LAPS policy were: to support the rice
farmers with agricultural producers gathered together, to join the management
since the combination of production, to joint procurement of inputs as well as
distribution share. This policy will enable rice farmers to reduce production
costs, increase productivity and competitiveness in the market and a discussion
of the rice farmers causing harmony. The structures of the project consists of
four areas namely 1) the project encouraging to produce rice for niche market, 2)
decreasing area of a double-crop field, 3) alternative agriculture network
project, and 4) modification to crane plant project. LAPS of'rice will plan in 11
target provinces from 76 provinces in Thailand.

The government will select the target area as a target site for LAPS
project and then set the supporting procedure as follows: 1) select the
appropriate area and establish a farmer group whose members are willing to
participated in LAPS, 2) ability management of field manager, 3) set up
targeted strategic and operational plans, 4) site-specific technology, 5) set up
the standard production, 6) develop infrastructure and the use of agricultural
machinery, 7) operate activities to increase revenues and market linkages, and 8)
apply philosophy of sufficiency economy in operation. (Office of Agricultural
Economics. 2014).
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Chachoengsao Province is the only area in the east of Thailand that was
selected as a target area under the LAPS, and consists of 764,049 rai in the
utilization of agricultural land in the rice paddies that is the second area in the
east of Thailand (Office of Agricultural Economic, 2015). Khlong Khuean
District in Chachoengsao Province is composed of 6 villages and the number of
rice farmers as a member of the project is 229 in total, with total cultivation
area of 5,000 rai (Khlong Khuean District Agricultural Office, 2016).

Interestingly, rice production under the LAPS project needs to be
investigated in order to develop an appropriate strategy. In the literature
reviews, attention has been paid to analyzing the affect of socio-economic
factors in rice production. It can influence the use of the technology needed to
increase rice production (Srisompun and Isvilanonda, 2012; Saisema and
Pagdee, 2015). Wijnhoud e al., (2003) indicated that effective rice production
depends on the farmer’s socio-economic status, which influences their cropping
operation capacity (Saisema, and Pagdee, 2015). Ajewole and Aiyeloya (2004)
noted that socio-economic characteristics enable planners and policymaker to
appreciate and develop more user-friendly policies and strategies that will
enhance productivity. Afolami (2012) and Ajah and Nmadu, (2012) concluded
that farmer and farm characteristics affecting rice production. Nevertheless, the
studies on the affect of a socio-economic factors of rice farming under the
government projects are limited.

In order to improve the work, the major factors that affect rice yield
should be considered (Saisema, and Pagdee, 2015). As such, this study paid
attention to investigate the characteristics of participating rice farmers in LAPS
and attempted to investigate the effect of some economic and social factors that
related to the rice farming production. The sample used in this study was 229
rice farmers who participated in a LAPS project in Khlong Khuean district,
Chachoengsao province. This research finding can contribute to the government
to develop strategies on farm production management.

Materials and methods

The study was conducted in Khlong Khuean district, Chachoengsao
province, Thailand because rice is the most important economic crop for
farmers in this area. Additionally, this area was selected as a pilot area for the
implementation of LAPS. There were farmers from six villages agrees to farm
under the LAPS implementation guideline.
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Fig. 1 Map of Khlong Khucan District consisting of 6 villages

Source: Adjusted from Land Development Department (2016) (htip:/www.ldd.go.th/)
Sampling and Sample Size

Rice farmers in Khlong Khuean district, Chachoengsao province,
Thailand are the target population and sample size of this study. There are 229
rice farmers from six villages registered with rice production on LAPS scheme
project in July 2016 with the total cultivation areas of 5,000 rai. (Khlong

Khuean District Agricultural Office, 2016)

Data were gathered from farm registration database containing the
following details: name, identification number, address, and the rice cultivation
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area land, rice variety, cultivated in or out of irrigated area, rice production, and
registration date of 229 rice farmers in Khlong Khuean district, Chachoengsao
province.

Descriptive analysis namely, frequency, percentage, and mean were used
to describe the socio-economic characteristics of rice farmers participated in
LAPS. Regression model was employed to analyze factors influencing rice
production under the government strategy, LAPS.

Analytical regression model expressed implicity variables as below;

Y=Bot BrXyt B Xt 4B Xyt E

When, Y = Rice Output (Tons)
B, = Constant term
By = Coefficient to be estimated
X; = Gender
X, = Age of rice farmer
X3 = Farm size (rai)
X4 = Land Ownersip area (rai)
X = Irrigated area (rai)
& = Error of model

Results
Farm and Farmer characteritics

Table 1 shows the characteristics of rice farmers who participated in
LAPS in Khlong Khuean district, Chachoengsao province. The majority of
respondents were male (69.9%), whilst 30.1% were female. The average age of
a farmer was 51-60 years old (37.6%), with the maximum age at 84 years old
and minimum age at 25 years old. The majority of rice farmers (43.2%) had
their own cultivation land with average 11.16 rai. About 40.2% of
farmersrented land for their rice farming with average 14.05 rai, and 16.6% of
them are both owned their own land and rented land for their rice farming with
average 35.13 rai.

For irrigated cultivated land, it was found that the majority of rice farmers
practiced rice farming in irrigated land (72.5%) with average 19.71 rai. As for
rice variety, most of the farmers applied RD9 rice variety in their rice farming.
The RD9 is the first improved variety with resistance to the insect and widely
grown in the farmers' field since it appropriate variety in irrigated area (Bureau
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of Rice Research and Development, n.d). An average rice production of rice
farming was 11-20 tons per rai.
Table 1 Characteristics of the rice farmers in the study arca

Characteristic Frequency Percentage
Gender
Male 160 69.9
Female 69 30.1
Total 229 100
Age of rice farmer (Mean = 54.38 years)
<30 1 0.4
31-40 17 74
41-50 72 31.4
51-60 86 37.6
61-70 40 17.5
>70 13 5.7
Total 229 100
Cultivated land ownership
Owned (rai) (Mcan = 11.16 rai) 99 432
Rented (rai) (Mean = 14.05 rai) 92 40.2
Owned and Rented (rai) (Mean = 35.13 rai) 38 16.6
Total 229 100
Irrigated cultivated area
Irrigated area (rai) (Mean = 19.71 rai) 166 72.5
Non irrigated arca (rai) (Mean = 5.69 rai) 57 249
Irrigation+Nonlrrigation area (Mean = 43.17 rai) 6 2.6
Total 229 100
Rice variety RD9 100 100.00
Rice production (Tons) (Mean = 23.27 tons)
<10 38 16.6
11-20 84 36.7
21-30 54 23.6
31-40 32 14.0
>40 21 9.2
Total 229 100

Source: Survey data analysis, 2016

Factors influencing to rice production

The table 2 shows the result of farm and farmers characteristics of rice
farmer and farm characteristics affecting rice production on LAPS. According
to the data from farm register database, this study selected five variables were
considered to have an effect on rice production, namely, gender, gender (X;),
age of rice farmer (X;), total cultivation areas (X;), land owner (X,), irrigated
area (Xs).
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The result found that the R? value was 0.985 indicated that 98.50% of the
variations in the output of rice of farmers who participated LAPS can be
explained by the included variables. The F-Ratio (2953.390) was significant at
1% which implieed that the data attests to the overall significant of the
regression equation. Age of rice farmers, total cultivation land, land ownership,
and rice farming in irrigated area were significant to the output of rice in the
study area. The coefficients of gender was negative, but it is not significant
with the output of rice.

The coefficients for an age of rice farmer was negative and significant at
10% level of probability. This implied that the increase in age of rice farmer by
10% will reduce the output of rice by 0.024%. Similarly, the coefficients for
land ownership was negative and significant at 10% level of probability. This
implied that farmers who had land ownership for rice farming increase by 1%
will reduce the output of rice by 0.289%. For rice farming in irrigated area, the
the coefficients was positive and significant at 10% level of probability. This
implied that farmers who increase rice cultivation in irrigated area by 1% will
increase the output of rice by 0.344%. As far as, the coefficient for farm size
was positive and highly significant at 1% level of probability. This implied that
1% increase in cultivation land will increase the output of rice by 0.9%.

Table 2 Regression analysis of the factors affecting rice farmers under the LAPS

project

Variables Cofficient SE t-stat p-value
Constant 1.165 810 1.438 152
Gender (X,) -.024 .240 -.098 922
Age of rice farmer (X;) -.020 011 -1.814 071
Farm sizc (rai) (X3) 904 008 110.727 L000***
Land ownership (rai) (X) -.289 160 -1.806 072%
Irrigated area (rai) (Xs) 344 199 1.727 .085*
R? 985

Adjusted R? 985

F-Ratio 2953.390%**

***Significant at 1%, * Significant at 10%.

Discussions

The majority characteristics of rice farmers who participated in LAPS in
Khlong Khuean district, Chachoengsao province were male, aged between 51-
60 years old. This is consistent with the general characteristics of Thai farmer:
male and old aged. The documentary by FAO (2000) stated that only the old
generation is staying with the rice farming. It was noticed that the farmers in
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the study area had an average age higher than the average age of those in
Thailand (46.01 years old) (Kumps, L. 2015). The result is also consistent with
research in socio-economic of rice farmer which most of the farmer were male
(for example Ayoola ef al, 2011, Kennvidy, 2011 and Fakkhong, and
Suwanmaneepong, 2015).

The majority of farmers had their owned land less than 10 rai or 1.6
hectares. This finding represented small-scale rice farmer which have less than
2 hectares of cropland as defined by World Bank (2003) (Thamthanakoon,
2015). And their cultivation land area was in irrigated area. These
characteristics belong to the criteria of LAPS, which is the small scale farmer
and cultivated irrigated areas. An average rice production of rice farming was
11-20 tons per rai. This finding indicated that rice yield in the study area is
higher than the average yield of RD9 rice variety of the country (6.57 ton/rai;
Bureau of Rice Research and Development, n.d).

The result of factors influencing the output of rice production by using
the regression revelaed significant variables: total cultivation areas, cultivation
in irrigated area, and age of rice farmer. The total cultivation area had a positive
significance to the output of rice production that means when rice farmers have
many cultivation areas the output of rice production, output will increase as
well. This is confirmed the statement of Joseph ef al., (2012) indicated that the
size of land measures affecting rice yield.

The age of rice farmer had a negative significance to the output of rice.
This implied that old-aged rice farmers will reduce rice production. It may
imply that old-aged farmers used their own experience for rice farming, even
though the situation around rice farming have been changed, as the rice yield
reduced. This confirmed by Truong Thi Ngoc Chi and Yamada (2002) stated
that old age farmers did not believe new technology and only believe in their
Oown experience.

Surprisingly, farmers who had their own land had a negative significantce
to the output of rice. This may be implied that farmers who had the own land
tended to be more inefficient than those who rent the land as indicated by
Mailena ef al., (2014). As far for the rice farming in irrigated area demonstrated
negative significance to the rice production. This implied that increase in rice
farming in irrigated area will reduce rice production. An irrigated area and non-
irrigated area were important for rice farmers because outputs have been a
difference (Gailyson er al., 2011). Moreover, among the independent variable
test, farm size was a positive and highly significant to the output of rice. This
result showed that the output of rice will increase, if rice farmers increase farm
size. This finding also agrees with the outputs of numerous research such as
Basoru and Fasakin (2012) and Julius and Chukwumah (2014).
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Conclusion

This study aimed to examine farmer and farm characteristics affecting
rice production on Large Agricultural Plot Scheme (LAPS), selected a case of
Khlong Khuean District, Chachoengsao Province, Thailand. LAPS is Thai
government project established to support small rice farmers to reduce
production costs, increase productivity and competitiveness in the market. Data
was gathered from farm registered database with containing the information of
229 rice farmers who are members of the project having total cultivation area of
5,000 rai.

The result showed that most of the farmers were male. The average age of
a farmer was 51-60 years old. The majority of rice farmers had their own
cultivation land with average 11.16 rai, followed by rented land with average
14.05 rai, and a few farmers were both owned and rented land for their rice
farming with average 35.13 rai. The majority of rice farmers who practice rice
farming in irrigated land had average 19.71 rai. Most of the farmer applied RD9
rice variety in their rice farming. RD9 isappropriate variety in irrigated area
with average rice production of rice farming was 11-20 tons per rai.

Results indicated that the total cultivation areas, cultivation in irrigated
area, and ages of rice farmer were significantly influenced the rice output. The
result provided some policy implications in rice production under LAPS such
as the R? value at 0.985 indicated that farm and farmers characteristics have a
crucial influence on the output of rice. Hence, related organization should
concerned with farm and farmer characteristics in the implementation of LAPS
project in order to improve rice production in the study area. Moreover, the
result demonstrated that age of rice farmer, total cultivation land, land
ownership and growing rice farming in irrigated area were significant to the
rice output in the study area. These factors should be properly addressed in the
LAPS strategy formulation to improve the output of rice in the study area.
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A 10C
Statistics
ioc
N Valid 3
Missing 0
Mean 77200
ioc
Cumulative
Frequency Percent Valid Percent Percent
Valid  0.579 1 33.3 333 33.3
0.737 1 358 333 66.7
1 1 338 8313 100.0
Total 3 100.0 100.0
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oy Reliability Statistics

Case Processing Summary

N %
Cases  Valid 3 100.0
Excluded® 0 .0
Total 3 100.0

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Cronbach's

Alpha

N of Items

.840

19§
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Item Statistics

Mean Std. Deviation
ipf1 .3333 57735 SH
ipf2 1.0000 .00000 3
ipf2.1 .6667 57735 3
ipf2.2 1.0000 .00000 3
ipf3 .6667 57735 3
p1 .6667 57735 3
p2 .6667 57735 3
p3 .6667 57735 3
mkt1 .3333 57735 3
mkt2 1.0000 .00000 3
mkt3 1.0000 .00000 3
mng1 .3333 57735 3
mng2 1.0000 .00000 3
mng3 .6667 57735 3
gvn1 1.0000 .00000 3
gvn2 1.0000 .00000 3
gvn3 1.0000 .00000 Y
gvnd .6667 57735 3
gvn5 1.0000 .00000 3
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Ham3ans1ev 1ae 19 150nT3 Frontier 4.1

Output from the program FRONTIER (Version 4.1c)

instruction file = LAP5-ins.txt
data file = LAPS5-dta.txt
Error Components Frontier (see B&C 1992)
The model is a production function
The dependent variable is logged
the ols estimates are :
coefficient standard-error t-ratio
beta 0 0.50580908E+01 0.45003091E+00 0.11239430E+02
beta 1 0.70511577E+00 0.13070960E+00 0.53945217E+01
beta 2 0.10187656E+00 0.92770390E-01 0.10981581E+01
beta 3 0.11471764E+00 0.58791373E-01 0.19512665E+01
beta 4 0.25671367E-01 0.49894977E-01 0.51450803E+00
beta 5 0.16002380E+00 0.84042686E-01 0.19040777E+01
beta 6 0.37437933E-01 0.89511651E-01 0.41824648E+00
sigma-squared 0.54968149E-01
log likelihood function=0.83186257E+01
the estimates after the grid search were :
beta 0 0.52504234E+01
beta 1 0.70511577E+00
beta 2 0.10187656E+00
beta 3 0.11471764E+00
beta 4 0.25671367E-01
beta 5 0.16002380E+00
beta 6 0.37437933E-01
sigma-squared 0.89394790E-01

gamma 0.65000000E+00
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mu is restricted to be zero
eta is restricted to be zero
iteration= 0 funcevals= 20 llf= 0.10725123E+02
0.52504234E+01 0.70511577E+00 0.10187656E+00 0.11471764E+00 0.25671367E-01
0.16002380E+00 0.37437933E-01 0.89394790E-01 0.65000000E+00
gradient step
iteration= 5 funcevals= 41 lIf= 0.11147317E+02
0.52827411E+01 0.73540534E+00 0.76127596E-01 0.97096156E-01-0.72741351E-03
0.17877327E+00 0.62885408E-01 0.87187495E-01 0.65868220E+00
iteration= 10 funcevals= 77 llIf= 0.12159364E+02
0.59487103E+01 0.85137588E+00-0.42404304E-02 0.78854695E-01 0.29034095E-01
0.12689080E+00 0.21526453E-01 0.96770695E-01 0.74852596E+00
pt better than entering pt cannot be found
iteration = 14 funcevals= 128 1If= 0.12161016E+02
0.59539240E+01 0.85496824E+00-0.67295459E-02 0.78994240E-01 0.28622688E-01
0.12799204E+00 0.20580607E-01 0.97147265E-01 0.74786509E+00
the final mle estimates are :
coefficient  standard-error t-ratio
beta 0 0.59539240E+01 0.47243092E+00 0.12602740E+02
beta 1 0.85496824E+00 0.13586272E+00 0.62928834E+01
beta 2 -0.67295459E-02 0.89687609E-01 -0.75033173E-01
beta 3 0.78994240E-01 0.53307622E-01 0.14818564E+01
beta 4 0.28622688E-01 0.45610381E-01 0.62754766E+00
beta 5 0.12799204E+00 0.76497791E-01 0.16731469E+01
beta 6 0.20580607E-01 0.84575039E-01 0.24334138E+00
sigma-squared 0.97147265E-01 0.17051395E-01 0.56973206E+01
gamma 0.74786509E+00 0.87850061E-01 0.85129718E+01
mu is restricted to be zero
eta is restricted to be zero
log likelihood function = 0.12161016E+02
LR test of the one-sided error = 0.76847812E+01

with number of restrictions = 1
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[note that this statistic has a mixed chi-square distribution]
number of iterations = 14

(maximum number of iterations set at : 100)

number of cross-sections = 150

number of time periods = 1

total number of observations = 150

thus there are: 0 obsns not in the panel
covariance matrix :
0.22319098E+00 0.32831241E-01 -0.25133844E-01 -0.92277411E-02 0.10995721E-01
-0.19792333E-01 -0.76056327E-02 0.25109829E-02 0.18121019E-01
0.32831241E-01 0.18458678E-01 -0.80346158E-02 -0.19875972E-02 -0.56004762E-03
0.30756336E-02 -0.66472118E-02 0.51229931E-03 0.36960363E-02
-0.25133844E-01 -0.80346158E-02 0.80438672E-02 -0.95867801E-04 -0.56030787E-03
-0.53174802E-03 0.51076243E-03 -0.34426874E-03 -0.25566431E-02
-0.92277411E-02 -0.19875972E-02 -0.95867801E-04 0.28417026E-02 -0.86334743E-04
0.34042939E-03 -0.93100516E-03 -0.97669085E-04 -0.75589148E-03
0.10995721E-01 -0.56004762E-03 -0.56030787E-03 -0.86334743E-04 0.20803069E-02
-0.20016962E-02 -0.32728063E-03 0.22008024E-05 0.22321654E-04
-0.19792333E-01 0.30756336E-02 -0.53174802E-03 0.34042939E-03 -0.20016962E-02
0.58519121E-02 -0.15921050E-02 -0.49595867E-04 -0.45868963E-03
-0.76056327E-02 -0.66472118E-02 0.51076243E-03 -0.93100516E-03 -0.32728063E-03
-0.15921050E-02 0.71529373E-02 -0.12388541E-03 -0.81820200E-03
0.25109829E-02 0.51229931E-03-0.34426874E-03 -0.97669085E-04 0.22008024E-05
-0.49595867E-04 -0.12388541E-03 0.29075008E-03 0.11130982E-02
0.18121019E-01 0.36960363E-02 -0.25566431E-02 -0.75589148E-03 0.22321654E-04
-0.45868963E-03 -0.81820200E-03 0.11130982E-02 0.77176331E-02

technical efficiency estimates :

firm eff.-est.
~ ' A A '
1 0.78861338E+00 LUUTBUDIULAUN 1] Lﬂ“klﬂ‘iﬂ'i“llu"lﬂcl,}”lfl&l WUN 18 \15
= 4 4 '
2 0.93291781E+00 LuyaauIum|man 2 NEAITNIVUIANA TN WU 10 "l'i
F

3 0.87481732E+00  MUDAOUMIMAYN 3 inpATNIYUIA THe) Wuh 28 13
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13

14

15

16

23

24

25

26

30
31

32

34

35

0.77855997E+00
0.79445635E+00
0.70127624E+00
0.52956976E+00
0.78861338E+00
0.86513452E+00
0.88152778E+00
0.35960890E+00
0.57735677E+00
0.86787253E+00
0.73825141E+00
0.84802946E+00
0.90507624E+00
0.96845972E+00
0.88471136E+00
0.93538829E+00
0.90967175E+00
0.75378633E+00
0.63808095E+00
0.87626695E+00
0.61034504E+00
0.51732488E+00
0.52484278E+00
0.88135216E+00
0.86325660E+00
0.68776046E+00
0.90234968E+00
0.61702650E+00
0.62202399E+00
0.59326048E+00
0.69662093E+00

0.85915034E+00
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Regression
Variables Entered/Removed”
Variables

Model Variables Entered Removed Method
1 exps,

meminfamdothefarm,

gender, .|Enter

age6,

|educationlev4a

a. All requested variables entered.

b. Dependent Variable: TE value

Model Summary

Adjusted R Std. Error of the
IModel R R Square Square Estimate
1 391° .153 107 .085278
a. Predictors: (Constant), exp5, meminfamdothefarm, gender, age6,
educationlev4
ANOVA®
IModeI Sum of Squares df Mean Square F Sig.
1 Regression 122 5 .024 3.351| .008?
Residual .676 93 .007
Total .798 98 .

a. Predictors: (Constant), exp5, meminfamdothefarm, gender, age6, educationlev4
b. Dependent Variable: TE value
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Coefficients®
Standardized
Unstandardized Coefficients | Coefficients
Model B Std. Error Beta t Sig.

1 (Constant) 796 043 18.591 .000
Gender -.037 .020 -.183] -1.846 .068
ageb .025 .019 131 1.291 .200
educationlev4 -.085 .028 -.330] -3.000 .003
meminfamdothefarm .016 .013 123 1.227 .223
exp5 -.005 .007 -076] -.685 495

a. Dependent Variable: TE value
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The fifth international conference in integration of science and technology for sustainable
development (5™ ICIST 2016). Inle Cherry queen hotel, southern Shan state, Mynmar.

November 26-27, 2016

The fifth international conference in integration of science and technology for sustainable
development (5" ICIST 2016). Inle Cherry queen hotel, southern Shan state, Mynmar.

November 26-27, 2016



The sixth international conference in integration of science and technology for sustainable
development (6" ICIST 2017). Hotel supreme and convention plaza, Baguio, Philippines.

November 24-26, 2017

The sixth international conference in integration of science and technology for sustainable
development (6™ ICIST 2017). Hotel supreme and convention plaza, Baguio. Philippines.

November 24-26. 2017
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W.fl. 2558 - 2558

@KUY Senior Supply Planner

U5 ¥W Johnson & Johnson (Thailand) Ltd.

WA 2555 - 2558

#1111 Production Planning & Detailed Scheduling

158N Johnson & Johnson (Thailand) Ltd.

W.A. 2553 — WAL 2555

AN Sourcing Analyst Packaging
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