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ABSTRACT

ARTICLE INFO

This research aimed at studying waste and its causal factors in swine
production. The study proposed a way to increase labor productivity by
reducing motion waste according to the Eliminate, Combine, Divide,
Rearrange and Simplify (ECDRS) principles. Mixed methodology was used
to conduct the study. Regarding the qualitative data, individual units of
analysis were gathered via participant observation and in-depth interviewing.
A target group of 18 people were selected using purposive sampling.
Quantitative data were gathered using questionnaires and systemic sampling
with a sample size of 101. Data analysis was conducted using a flow process
chart, operations flow chart, causal factors, Integrated Definition (IDEF)
process chart, and ECDRS principles. The study found that waste caused by
unnecessary motion in the swine production process resulted in a work time
ofup to 57.04 minutes. Operator factors were found to be the strongest causal
factor of motion waste. Labor productivity was measured at 63.16 units per
hour worked. This study suggests a way to increase labor productivity,
reducing the work period from 57.04 to 53.11 minutes. This will raise labor
productivity to 66.11 units per hour worked. The researcher recommends
swine farmers give importance to increasing labor productivity by reducing
waste, which will in turn promote work efficiency.
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q

d‘ﬂawa 9y 1

AnsIuMNNAUA1 (Value Added Activities: VA) Fani1sanainnanssuiilfiaudine 1dinayann

a a Aa oA {a { 1A [ 1o &
vsodszaninmlumsdfifan vazinenssui limuguawasuiludeedl (Non Value Added but
Necessary Activities: NNVA) #15a191nnanssundgiauds lineldinayaar lunsdiiaauua
o 3 Y A wa A Y 9 o =\ A g’/ Aa ua 1 a ~ v A [
sududeal §iia e ldaeandosnusziliounioduaounsUfiaau daunanssud himuguen
(Non Value Added Activities: NVA) #i9rsanvinnonssunjiaudn lineldinayam lumsdgiiaau
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k2 = . a a £ J Y
1peagnsYUAle 11sunsuDasTo 1A (Wondershare Edraw Max Version 10.5 amam"lmmwaﬂ)
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Y
Aanugala13daeenaInAionssu (2) N135WAY (C) NITVINMITIINTUA UM TR
A a oA 9 [} 9 1 a\ 1 1 9 d‘
wioawsalfianulundouduld (3) msuia (D) Ansanvinmsuisdvaumunihnuazai
9
FUHAYVINNITNWRUMIURITRNN (4) MsTalni (R) Na1sannnmsiavuneumslginay
A v o w A o ~ ] a oA Yy ds! o Y1
wiedaaaunIedulasuvuneumsianulnianumuizanniu uag (5) M lnae (s)
a o = a va A Saq Y a va A Y
Wasannmsdsunlasunszuiumslgiaaunseginsanlylumsdgiaaumelving
a oA 1\ g
IR CRRITRRKATNY
v a d a 2 a Jd a aa
dumMs Nz HdoyaB S w1 AN 1T HIFIaDANT T (Descriptive Statistics)
18un 1508z (Percentage) A1INAY (Mean) 1Az A1@IUIT O UUVIATFIU (Standard Deviation)

a o

9 < . . a a £ a o ' 4
a1 T15unsud 15931 SPSS (SPSS for Window Version 26 AU@NTUH1INGIG0v0ULN) 1NOIATIZH
E4 v
TavoiFad11q 1un1ws 2 (Full Model) ¥o4tn¥asnsfiasegnsyuiuilidudiaungidinadns
P A a A A 1o & dy A a 1w A
anugyularifannmanaenlvin lusuiulunszuums@esgnsyu modnazrnariini
aoandeinaunauyoeTunaai1835n15 Maximum Likelihood 11821W0ATIVADUAIINTOANF O
o a 9 @ 9 Aa 1% 4 9y Aaa a 4

YOIUVUTIaeIdUMTIFITATaainudeya¥eszany Tasleaddnisasievauns
‘4

Tasea$19 (Structural Equation Model: SEM) @28 11U5unsuiouea (AMOS Version 26 a¥aN5D

a @ 1 a ¢ 1 [ 4 Y =
wnImedeveuuny) Tumsaasziawafateaiulsznnsmans Udszneuade e 818 013N 1Az
o a oA v v a va v {

Uszaunisal lumslinau dedearuyaaa Tavedrunisdfiaau Javeaiuaniunlums
Ufiaau nazdesedrudnyuznsi riaciu 4981999910 Berelson and Steiner (1964), Defleur and
E4 H

Rokeaoh (1996), Laksana (2003) and Teerawanich (2010) uona1nii §3v8 18 Janaanmussaruaiuh

(=]
Heizer, Render, & Munson (2020) 1861918 Taeld T sunsu luTasrorddnmsa (Microsoft Office Excel

4 4
Version 2019 aUa@NTUH1INGIQYUDULLNU) ﬂWﬂgﬁiﬂ1iﬁ1u3mNﬂ@]ﬂTWLLi\NTLJ Aqll

WSnagnsyuluseumsiimiiig

(Number of fattening pigs in the sales cycle )

WAANINILTIY (Labor Productivity) = —
a oA =S
naIMIUQIRNUYLUNHATNIHIREIGNITYY

(Working hours of swine fattening farmers )
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[

Ia o Y A [l ° a a A A ' A 4
Taguszasanmivua1dnie lu uaziih lunageulsz@niamveuniesiionininusinnunyoy
(Validity: IOC) 11ag A1 U 11¥0 00 (Reliability: Cronbach’s Alpha) INBNATBUAIINLIFOU UV

1 U =) Q’
LUVFBUDINIINNITIANNNADAARBIVEITEAI101Y LAz INMITAIUIMMFUYseanTuearh

9 ld'

Y8IATOUIIA (Cronbach’s Alpha Coefficient) TagliAszauaureluveuuaauauiim ldogn

&2 A ' = A a A A Y ... Ay va
0.979 FaiiA1INN310.75 TuFed oMUV TO VNN WT0F0N 1] (Jirojanakul, 2000) Hon Nt 141
N3A3IVABVANNGNABY (Verification) YITOYAINMINATOUANUAFIUAILAADA Paired - Sample

t-test

Wan133dY
= I A a A A 1o & dy
1. wamsanmanugalarimannmanaeulvan lusuilulunszuiumsidesgnsyu
F4
a o 1 a 1 I a @ 1
Han1339e Wu1 nanssulunszulrunisiesgnsyu utuiu 3 fanssunan laun
(1) nanssuliems Usenoudas 6 Nanssueges (2) NanssurhnnudzeIanengnIyu 1Usznousie
a ] a o o w o 4
7 MINsINE0e taz (3) nensiuAruqy tesiu 1hiialsa uazdanmsaamermanieluvhsugnsyu
a ll { a d 1 Aa 1A
UsznoURI0 8 NINTINEDY 1UDAUATITHAWUAININGTH VA, NNVA 1ag NVA WU1 1anTsu VA
=\ 2’, a A A I 9 Aa = a A A I Y
uUNIMuA 5 NINIsy nsonaluIosay 23.81 YaLNNINTIW NNVA 104 10 1anssu viseaatlusosay
a =Y a a I 2 a 1 [}
47.62 1azNINTIU NVA T 6 nan3su nieaailudosay 28.57 Fananisu NNVA uag NVA daulvg)

< I A a 4 ~ 1o & o {
Wuanugyalamfannmsmaeu i lusuily @msen 3)

v 4
M3 3 ﬂﬁvlfﬂﬁ"llﬂﬁﬂﬂﬂiiuﬁluﬂi$ﬂﬁuﬂﬁmﬂ%ﬁfﬂiﬂ!u@%}’wﬂ1ifﬁ1uuﬂﬂi]ﬂ‘i‘iiJ VA, NNVA, NVA

(The flow of activities in the fattening swine farming process by activity classification VA,

NNVA, NVA)
_ - 2 R U
3 nonssuluNIzLIUMSIBLIGNIYY =23 3 o
E E: :: 2 : 0zvunsina
_5 (Activity in the swine fattening < z € € E
5 S £ 2 Z = (Flow process chart)
[ . Ry 2 = =
= farming process) c e 2
O DOV
a 4 N P
fan351]#i911115 (Feeding activity)
1 gNNIZADUDINT (Lift food bag) NNVA 153 @ o D OV
3 I { v
2 Wusaliuninszaauo1ms ldans NNVA 754 217 O w D OV

8113 (Push the cart with food bag to

food bucket)
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15199 3 (719)

v UAUD
T fanssulunszuiumsidesansuu =2 3 2 - !
E v c: f2 E:  nszvoumaiva
< (Activity in the fattening swine € : S g EZ
B s i § % BT (Flow processchart)
© farming process) S/ R
Oo D OV
non3311%i0111135 (Feeding activity)
3 gNNIZAOUDINITOINIINT DU (Lift  NNVA 033 @ oo D OV
the food bag from the cart)
4 monnsldnseaeufiadonls Pour  NVA 125 @ o D OV
the food into the prepared bag)
5 MNSLEAPUDINIS 1d0901M15 (Pour a VA 148 @ oo D OV
bag of food into a bucket of food)
6 Wusotiu ldaieufuems (Cartto NVA 7.54 223 O D OOV
storage room)
ﬁi]ﬂﬁiuﬁ‘lﬂl‘mﬁzmﬂﬂﬂﬂtﬁi‘gu (Pig pen cleaning activities)
1 ANAYAFATUTNIUABNYNTYU (Clean  NNVA 24 @ D OV
the pig manure around the pig pen)
2 Yaoerioszinerhuess il (Release  NNVA 052 @ oo D OV
the drain from the bathtub)
3 amayagnauinuswhaue VA 23 @D OV
5$1J”IEJ‘L§”I (Clean the pig manure in the
sink along the sewer)
4 Tanes1109hv98191 (Close the ~ NNVA 059 @ D OV
drain pipe of the bathtub)
5 dAehaddughedudalah NNVA 032 O ® OV
(Open the water into the bathtub until it
is full, then turn off the water)
6 whanuazea ldnnamaugnin NNVA 935 224 O w D OV
(Clean the broom)
7 ulfaneamanznii (Collect NNVA s O DOV
brooms)
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15199 3 (719)

feun (Number)

fonssulunszuIumsiBesgnsyy
(Activity in the fattening swine

farming process)

IUNINITN
(Quantity activities)

82N (Distance)
14AT (m)

b

i (minute)

1Ia1 (Time)

UHAUD

NIZUIUMS IHia

(Flow process chart)

a [y o @ [ d
NINITINAIVAN ﬂﬂﬂﬂu ‘]J11Jﬂiﬁﬂ !!ﬁ%i]ﬂfniﬁﬂ1W®1ﬂ1ﬂﬂ1ﬂﬂluﬂ1§NQ’ﬂﬁsQu (Disease prevention,

treatment and weather management activities in fattening pig farms)

1 ﬁﬂm@lqmﬂguﬁﬁmﬂﬁﬂaa (Watch NNVA 34 O D BV
sick pig)

2 Aedmiuldnugnsyu (nject VA 229 @ o D OV
vitamins into fattening pig)

3 enlddeherhfugnsyu (Gotothe  NNVA 1454 1361 O w D [0 V
end of the swine fattening farm)

4 ainaouguugineluvhfugnsyu  NNVA 33 OcSD RV
(Check the temperature in the swine
fattening farm)

5 Ao WAaw (Turn off the fan NVA 060 @ D IV
motor)

6 haemutvieoennnuemes VA 045 @ oD OOV
Waaw (Direct the belt in or out of the
fan motor)

7 dWavesinesaau (Tum on the fan VA 020 @ o D OV
motor)

8 ATIABUMTINIUVDINBIADI AR  NNVA 139 OooD RV
(Check the operation of the fan motor)

33U (Total) 38.97 57.04

O fie msduiiums Wudnssuimerdesdumsfidan = de msvudaidufwnssuiinerdestomsinaeutris D e aaw

vy 3 a & A Y o vy A oa A g a A A Y
a1v1 (Delay) UJuﬂi]ﬂiiMWLﬂU'JéllENﬂ‘]Jﬂ'ﬂllﬁHﬂi]‘lﬂﬂ‘liﬂi‘]ﬁJG]\ﬂu D D N1TATIVADY !ﬂuﬂi]ﬂiiﬂﬂlﬂﬂ]ﬂlﬂiﬂﬂﬂTi@]i’Jﬂﬁﬂﬂ

A v & & a Ad g o v 3 o o 4
AUNTNUDINTU V A9 N13IANY !‘lluﬂi]ﬂ5ill‘mﬂfl’J*UENﬂ'Uﬂﬁﬁ]ﬂ!ﬂUiﬂ’HTJﬁﬂQ'ﬂﬂim

O This is operation, an activity related to operations. = This is transport, an activity related to mobility. D This is delay, an activity that

involves operational delays. O] This is inspect, an activity related to the quality inspection of work. V This s storage, an activity related to

the storage and maintenance of materials and equipment.

11
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A Y = I A a A A 1o & Y
1NATTINN 3 maﬁ]Elw,ﬁuaumwNmiaﬂmmqﬂgtﬂammﬂi]mmnmau"lmw"lumﬂuma
o v A ~ A J A g A A a wa g 9 = a 4 1
ﬂ13ﬂ1%ﬂﬂ%ﬂiill‘ﬂul§JLW3Jﬂmﬂ1 wiaamm@lauﬂumiﬂ;]wmmwau FIVINNITUATICHAUA
Y
a a 4 a 1
ﬂﬁ]ﬂiiﬂJiuﬂi%U’JuﬂWilaﬂQQﬂi"uu llﬁ$'Jlﬂinﬁﬁj'JEllmu{]iJﬂigﬂﬂuﬂTillWﬁ WU NITAAANIY
I A a A A 1o & Y o w A ~ A [
Qi‘lluHJ'(TI‘VILﬂ@ﬂ']ﬂﬂ'liLﬂa’E’]uulW'JVIUli]%'lHJH@’JEJﬂ'liﬂ'l%ﬂﬂ%ﬂiihﬂul,illwuﬂmﬂ'] (NVA) a11199
Aa oA ﬁ}dy Y A d =}
'ﬁﬂi%ﬂgmﬁ'lﬂ']iﬂ%]UG]\T]’HGU@\‘]LﬂHGIiﬂiE\!Lﬁﬂﬂ@'ﬂi"uuaﬁqﬂﬂ']ﬂ 57.04 UM Wy 53.11 YN LAagaINITD
Y I
am:a:mﬂﬂmﬂ 38.97 A3 1y 33 was
[ < [ 9 = Aa oA U =} A 9 2’, =
@fﬂ\‘]]lifWInJ fni'JﬂigEJSfni{lGIN"ILlll’011!ﬂ"li‘]_lg”]J?N"I‘Ll3314'31\1%@6“'31&&?!3%’0“]116“1! UDMNIN
9 A 1 9 A 9 Y (A ua [ Y Aa 1 9
fniGLGIN"I“Lllli’]ﬂl'ﬂiﬂﬂﬂ'ﬂﬂTﬁi%Q]HNﬂ%Tﬂ%@QQﬂ{]U%QTH ?NNﬁGlfViLﬂﬂﬂﬁ?ﬂquﬁﬂﬂﬁjuﬂiiiﬂf\ﬂu
9 9
sEnIniipvIIaziiodne Tasanune 6.75 IWATABNIZUIUMSIAIZNTYUN 3 NINs5H denaliing
] 9 A g’/ 9 A Yo o a d Y o o A
ﬂ'J']iJth’dllSﬂa11&ﬂ1§1%\111ﬂ]6\1%@ﬂ\1ﬁ@\1ﬂﬂ\1 WOKINYUINTIAUATICHAIYNTTOINUVURNINITAUUUNTG
a oA 1 A A 9 d’} 1A A
Gluﬂ']ﬁﬂ;]ﬂ@\ﬂuﬁ31(?’31\1%’0511'31&@’13“@"]51ﬂiuﬂﬁ%ﬂ’)uﬂWiLaﬂ\TQfﬂﬁﬂu WUN TlﬂTlNﬂWiLﬂﬁ’ﬂu]lﬁ’JsU’Oﬁ

Y 1a ua = A [ 1 A A 9 [ A
Qﬂ;]U@]QTL!MﬂﬁL“D’@iJIEJQﬂui%ﬁ%NN@ﬂl’ﬂllﬂ%N’ﬂ“ﬁWﬂ (AT NN 4)

v Y
@ o A 9 Y (a2 ua
ﬂ1§1\‘1‘ﬁ4 mmi@1uuumimmﬁammazﬁamwm@ﬂgummiuﬂizmumigﬁmqmﬂ;u
(Operation flow chart of the right hand and left hand of the operator in the swine fattening

farming process)

119 (Proposal)

ANUTINEY daydnwal — »
Ho e HouN
(Meaning) (Symbol)
(Left hand) (Right hand)

MIAUHUMS (Operation) O 10 17
MIIAADUINY (Movement) > 4 3
ANNAI (Waste) D 8 2
N13A329801 (Inspection) L] 0 0
M39ANY (Storage) \V4 0 0

A Y —_ (YY) d YY) d —_ A
= 3 oY z % asyanyol asyanyol z % HouM

¢ (Left hand) * g (Symbol) (Symbol) * g (Right hand)

non331]#i0111135 (Feeding activity)

1 Junpszael 0.4 @DV @DV 04  FUnITAOU

91119 (Food 91119 (Food

bag hold) bag hold)

12
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MS519N 4 (719)

= 3 Node : g daydnwal daydnual : g Noun
® (Left hand) R & (Symbol) (Symbol) R & (Right hand)
Non331)#i011115 (Feeding activity)

2 gRnITAL 0.3 @DV @coDOV 03 gnnszaou
91115 e s lasaiy
bl mﬁu (Put (Put the food
the food bag bag on the
on the cart) cart)

3 @Wusoull 654 OmMmDOV O®DOV 654  Wusaduly
§30991M13 53049019113
(Push the cart to (Push the cart
the food bin) to the food bin)

4 #nnITaeY 02 @DV @DV 02 8nNsEaoU
01113 (Lift 01113 (Lift
food bag) food bag)

5 mnIEeEeu 0.3 oDV eoDOV 03 mnszaey
GRIZRPL R 2IMITANNY
81113 (Pour 91%115 (Pour
the food bag the food bag
into the food into the food
bucket) bucket)

6 wWuwsowull  esa  OMDOV  ODOV 654  wWusadull
Fatoady daoufy
81113 (Push 91¥113 (Push
the cart to the the cart to the
pantry) pantry)

ﬁ%nsiuﬁmamazmﬂﬂenqnslm (Pig pen cleaning activities)
1 lifiansldaw o OV @ooDOV 07  suswldana
(Waste) Mayznin
(Reach for the
coconut
broom)

13
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MS519N 4 (719)

%3 Node z g daydnwal daydnual z g Noun
=% (Lefthana) & & (Symbol) (Symbol) P2 (Righthand)
ﬁi}nﬁﬁuﬁmamazmﬂﬂeﬂqnmu (Pig pen cleaning activities)

2 DNAYagns 10.13 oDV @ DIV 1014 NNAYAFNI
UINUADN UIUADN
gn3YU (Clean gn3YU (Clean
the pig manure the pig manure
around the pig around the pig
pen) pen)

3 duawld 0 Ocowlv @DV 04  dlaneszuie
A dhvessrah
Mangnin (Open the
(Hold a drain of the
broomstick) bathtub)

4 ANAYagns 0.3 & DIV @DV 03 Aanayagns
W nasnh UINUADN
GRIREY qNFYY (Clean
‘w'aizmm% the pig manure
(Remove pig around the pig
manure from pen)
the sink along
the sewer)

5 e e 0 OV @DV 04 daneszuig
A dhvessrah
ManzniN (Close the
(Put down the drain of the
broom) bathtub)
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MS519N 4 (719)

5 Nod e § g daydnwal daydnwal E g Noun
© ©  (Left hand) ) (Symbol) (Symbol) # £  (Right hand)
ﬁi}nﬁﬁuﬁmamazmﬂﬂeﬂqnmu (Pig pen cleaning activities)

6 lufimsly OV @ODDOV 06 iahasly
U (Waste) 819111(Turn

on the water
in the
bathtub)

7 vuawlsd OOV @DOV 03 ath (Tum
N7219 off the water)
ManzniN
(Hold the
broom
handle)

g lufimsldam Oy ODOV 04 Sedwlinnm
(Waste) mManznin

WL Uile
FreaUAY
Tiéagarh
ANUATOIN
13 na
(Move the
handle of the

broom instead
of the left
hand, and
then walk to
the broom

cleaning point)

15



Suranaree J. Soc. Sci. Vol. 17, No. 1, January-June 2023, ¢250561

MS519N 4 (719)

5] Nod e E g daydnwal daydnwal E g Noun
© £ (Left hand) ¢ 8 (Symbol) (Symbol) # £  (Right hand)
ﬁi]ﬂﬁiuﬁmﬂuﬁzmﬂﬂ@ﬂfsﬁiﬂu (Pig pen cleaning activities)

9  Wwnmazew  0.10 @DV @DV 010  eanuazon
Tfrmema Ii¥nne
wzni 'l Mayznin
(Clean the Ta (Clean the
broom) broom)

10 delinma 058 OwDOV OowldvVv 0 laitimsldrau
Maens 1E? (Waste)
hidute
MM
(Take the
broom and
put it in a dry
place)

fonssuaugu feeiiu 1hifalsa uazdamsanmermaneluhiugnsyu

1 lfians s 0 0.1 1dudan

1U(Waste) niiulnny
qnIYU
(Inject pigs
with vitamin)

2 litins e 0 OV @DV 513 iauewes
U (Waste) Waay (Turn

off the fan
motor)

3 Boundy 1 oDV OV o hifimsld
enIu U (Waste)
(Pick up the
belt)

16
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MS519N 4 (719)

Ay _ LYY d v v d _ A
s 3 NOYB8 zZ 8 aguanyol atfyanyo zZ 8 NDIVUIN
;é _g § E o 0> § g
© £ (Left hand) ¢ 8 (Symbol) (Symbol) # £  (Right hand)

a [ o W [ d
NINIINAIVAN ﬂaanu ‘]Jﬁjﬂiiﬂ !!ﬁ%‘i]ﬂﬂ1§ﬁﬂ1‘Wﬂ1ﬂ1ﬂﬂ1ﬂal1r!ﬂﬁuﬁ'.ﬂ§1m

4 haewwula 04 ODOV @DV 04  heewnuld

i 1) lu il e

yoIApiinaw mosaau

(Insert the (Insert the

belt into the belt into the

fan motor) fan motor)

5 lufiasle 0 OV @oDOV 05 davewmes

U (Waste) WAaW (Turn
on the fan
motor)

33U (Total) 26.79 33.75

] ' 9
9110151991 4 WU levenUUUAIMIA T uMIVepUNLAZipd eV UNEATNIHIABIgNTYU
A g yaa o A Y = y y A oy A 2 o q ¥
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Waste Caused by
Unnecessary Moment

Operationa
Characteristics
.JFactors

Chi-square=122.950,df=157,P-value=.979, CMIN/df=.783,
CF{=1.000,GFI=.900, AGFI=.853, |FI=1.015,NF|=.950,
TLI=1.020,RMSEA=.000, RMR=.020
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(Weight analysis of the variables in the causal factor model affecting waste caused by

unnecessary motions in swine fattening farming processes)
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s (Element weight) . eantszneu
t-test p-value R
(Variable) b SE /B (Composition
coefficient)
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v A K

Jd a Y
pansznoum Ui ud uAUTINII (The first affirmative element)

DIF 1.00 - 0.78 - 0.000**  0.61 0.06
EXP 099 0.07 0.78 13.95 0.000** 0.61 0.06
NUM 1.15 0.11  0.89 10.12  0.000**  0.79 0.14
REG 1.10 0.11  0.88 10.00  0.000**  0.77 0.16
IMP 1.05 0.11 0.83 9.30  0.000** 0.69 0.10
GUI 1.14 0.13  0.84 8.47  0.000** 0.70 0.10
TRA 1.03 0.11 0.81 9.05  0.000** 0.66 0.09
UND 1.00 - 0.90 - 0.000**  0.80 0.02
DUT 097 0.06 091 15.31  0.000**  0.83 0.09
WOR 091 0.07 0.85 12.33  0.000**  0.73 0.02
MOV 0.83 0.07 0.85 12.03  0.000**  0.72 0.08
BAR 094 0.07 0.90 14.04  0.000** 0.81 -0.15
TIR 1.00 - 0.87 - 0.000**  0.75 0.01
UNF 092 0.08 0.83 11.06  0.000** 0.69 0.09
FAR 098 0.10 0.87 10.00  0.000**  0.78 0.06
OPE 1.01 0.08 0.89 12.58  0.000**  0.79 0.02
STO 095 0.08 0.85 11.59  0.000**  0.72 -0.01
TIL 1.00 - 0.79 - 0.000**  0.63 0.06
BEN 1.09 0.11  0.88 10.31  0.000**  0.77 0.15
HAN 1.22 0.11 091 10.93  0.000** 0.84 0.27
STY 1.22 0.12  0.90 10.60  0.000** 0.80 0.24

d A A o U o A .
290152 NOVITIBUIUD UAUNA DY (The second affirmative element)

Personal Factors 1.00 - 0.92 - 0.000**  0.85 -
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MS51N 5 (719)

: U Jd U a Qd
Wninesniseney guilszans
s (Element weight) . eantszneu
t-test p-value R
(Variable) b SE /B (Composition
coefficient)

2952 NOUIT I UTUOUA VNI (The second affirmative element)
Operator Factors 1.25 0.13 097 9.70  0.000** 0.94 -
Workplace Factors 1.10 0.13 097 8.67  0.000** 0.93 -

Operational Characteristics Factors 0.89 0.12  0.88 7.37  0.000%* 0.78 -

* WD < 0.05, ** p < 0.01
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Tunszuiums Laﬁlﬂq N3 ﬂguﬁ'awaﬂmﬁ ECDRS (Increasing labor productivity by reducing the waste

caused by unnecessary motions in swine fattening farming processes by implementing ECDRS)

HAYINMTIAUDUUINWMIANHAAN LTI Taemsaaanugyla1imasnmsmaen Tna
A 1o o dy Y o 9 9 ' 1 A a
lidudulunszurumsidesgnsyudrenannis ECDRS 419du wudn msaaanugalaiiinann
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o d 9 A A 9 A Y 3
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A ' o P} A Ay A A A
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o a 1 a A 3 I
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Tidudulunszurumsdesgnsyy neunazyadliuilgs (V=9) (Compare increasing

labor productivity by reducing the waste caused by unnecessary motions in swine fattening

farming processes)

Su it anams m3d5uilsa Mean  SD Mean t p-value
AUHUIU (Improvement) Difference
(Performance
indicators)
sreznaImlinau nausullya 7840  54.54 -8.05 -1.660%  0.135
zﬂﬁuﬂ (m‘ﬁ) (Total (Before
operating time improvement)
(Minutes)) nasuilge 86.45  62.32

(After improvement)

sreznamslinau neusulga 922 075 - - -
(F Tuedoudonu) (Before

(Operating period improvement)

(Hours per person per nasy %U‘]J?Q 9.22 0.75

day)) (After improvement)

WSunagnsyulusou neusulga 748.33  484.48 5.44 0.374*  0.718
MINNUIY (AIA0T01) (Before

(Number of fattening improvement)

pig in the distribution nalsuilge 742.89  471.11

cycle (Per cycle)) (After improvement)

WAAMNITINY (A noulFulya 78.56  43.00 0.56 0.357*  0.730
Y ETRITERERMT) (Before

(Productivity (Unit per improvement)

labor hour)) nalsuilge 78.00  41.73

(After improvement)

a Y ' aa .
* ﬁi‘) HWAINNITNATDUTUNATIUAIAITDA Paired - Sample t-test

* This is the result of hypothesis testing with the Paired - Sample t-test

25



Suranaree J. Soc. Sci. Vol. 17, No. 1, January-June 2023, ¢250561

911015190 6 WU HamsTaraanmussuneldanugalariimannmsmaou luaf

1o & 3 a wa 2 ' [ @
lLisuiulunszurumadesgniyu auszeznansdfiaaunmue neutazrainsdsuilye

]
= o 3 aaA U

liuanareiu eg1iiiod1AynIeadanszay 0.05 (1=-1.660, p = 0.135) HANITIANAANTNLTIITU
v A oa & 4y 1o X v

ﬂ1EJGl,G]ﬂ’J13Jf,;ffgLﬂﬁWﬂlﬂ@%1ﬂﬂ1ilﬂaf]uulﬁﬁﬂulN%WLﬂuclUﬂi$U’Juﬂ1iLﬁﬂﬂi:(ﬂi"lj.u ATUTSISLIAN
a oA U [ @ [ Y [ a 9y 1 d’ a

miﬂgumm ﬂ@uuﬁ%‘ﬁﬁdﬂﬁﬂiﬂﬂjd ININU W’dﬂTﬁ’J@WZWIﬂTINll‘i\i\‘ﬂﬂﬂ%li@]ﬂ’ﬂhljﬂluL“]J'Lﬂ‘mﬂ@mﬁ]

A A 1o & dy Y = 3 ' '
msmaau“lm‘n"luanuMﬂszmuﬂmamqﬂﬁ;u ﬂ?ﬂﬂih?ﬂ!@fﬂiﬂgujuiﬂﬂﬂTi%TWUTﬂﬂ@uLLaS

1
9w aad

waamsdiulge Tduanareanu edndiiediagnieadanszay 0.05 (¢ = 0.374, p = 0.718) uazWansia

g

v

Aa 9 1T A A A A 1o & dy
Wa@ﬂTWLLiQ\‘]']1!fl1EJGL@'Iﬂ'J"I?JQQJJL‘]JﬁTVILﬂﬂﬂTﬂﬂ']ilﬂﬁﬂu"lﬁ'l‘ﬂllllﬁ]1!1J1J11!ﬂ3$1.]'31!ﬂ']3mfl\‘]?qfﬂii!u

AUNAANINILT U neutaznain1sdiulse luuananiu edndliveddynieadanszay 0.05

(t=0.357, p = 0.730)

ajluazennewamsidy
a o [ a [ ~ =~ 9 a a Jd I
HAN13390 WU NINsTUMeIs lansedouason 1dnazfvnssullaveinesiiaauilu
a A o Y a T A a A A 1o & dy
avnssuim ldinaanugauldaiimaninnsmaou v ldsuilulunszuiunisidesgnsyu
2 o 9 v a A a ua 9y o .
Wsuudoanmedanang sy eaaszezna lumsUiinau deandsent Gijo, & Antony (2014),
. , { Y @ '
Phanprasat, & Ruangchoengchum (2019), Putri, & Dona (2019) and Kovacs (2019) Aldguduqa
a 4 I A a A A 1o & a a wa
nmsanszianugylarimannmanaou Ivad ldsuiluansoaafsnssulumsdiiaau
= A 9 1 ~ [] Y 1 Y Aa oA
sawdsaamanaou lnadreninied himingan1d vazdwwaldaunsoanszeznarlunmsfiiaau
2914 HardeAnd oI DIIUIT8U0 3 Madtharak (2018) # ldAny R InUAIINgYla1MiAaa1n
A ~ 1o & 1 A A ds! o a A ~
mamdeu I lusuiluveunyasns Tasnundymimavununeasnsnannmsmaeu vaiun
a o & 1 Aa oA o Y Y 9 a oA ds! 2K o 9
uanusuiulusgrinemsdianuilidedldsseznarlumsiginauunniu 3aduiludesan
g’/ Aa oA [ = 1 o A o Y Aa oA a <3 ds!
Tuaoumslfinnuas nazlsualasuiimansmauwdwen insUgianunannusiaEvy
[ 9
uazdwITnanduNuMsHanaenilelid1adla uenvinil fidenndoanIIUITeUee Oumyim
Ay v 2 o A I A a A ~ 1o &
(2019) NlAaaduaoumsduiuanutazaannugylarimasninmaadou lvinlusiiuves

A

Y (a ' a = a ) v ~ ' s
@ﬂgﬂﬁﬂuiumﬁlmiwaﬁ G]N%']ﬂﬂ']'ijlﬂi'lgﬁeuauﬂaﬂ’)ﬂiﬂﬁ!lﬂiu!l@ﬂa']ﬁ ‘Vlvl’é] NUN E]Qﬂﬂigﬂ’émﬁll’m
Y Y Y Y 9 9 9 a 4 k)

"ll’t')iJ“aﬁTiﬁumﬁﬂlNﬂu L]Jﬁgﬂ@l]ﬂ"]ﬂ ﬂj']llgﬂj']ﬂml’lslﬂ Lﬂ’lt’ll’f]\iﬂﬁ]ﬂ']iv\hiilfjﬂiéuu @jﬂﬁ]NLLiNWU

t4 v v Jdo

Y
@]’E)ﬂﬂim UIINIU NaaW‘ﬁ"UfNﬂﬂﬂiihh1ﬁi§1uﬂ1ﬂaﬂﬁf,‘:‘fﬂi"uu UagnNINITU ﬁ'auﬁmmanwuﬁ U

Dle

pe T HAADNY 7DANADINUIIUITEVDI Dechkerd & Ruangchoengchum (2019) #i lawn 11 dioya
M 1eTFILLEZAINILAL 139U 9UnTRiLELIATEINT LayRINTTN daulinnuduiuT Ay
] = = 1 [ %
DI NNANDAY
dy A = = [ a A 1 T A a A A
wennil iednyIdlavuFeaungndinanonnugalariiinasinnisiaaou laf

1o & dy 1 o 1 A oA ~ [ dy o 1 o A A
"lum!,ﬂucluﬂﬁwaumﬁmmqmﬂ;u NUN ﬂﬁ]%fJﬁ'JLlﬂWﬁl];]‘]JGNTHTIUliJ!f’Jf’Jf’J"IU'JfJ@f’Jﬂ']'iﬂ"l!ui‘!ﬂﬁlﬂﬁill

26



Suranaree J. Soc. Sci. Vol. 17, No. 1, January-June 2023, ¢250561

I v A A 1 | A A A ~ 1o & dy
Wuthdusaungidiwaneanugadariinasinminnaon v lisuilulunszuiumsides
gNIYUIINNGA d0ANREINY Bunprasert, Khlibtong, & Tangwiwat (2011) 1 ldna1ine dennudinny
a wa J { o o J { J a
Tumsidginaunisiesalseneundriagyvesrhsvgnsyundumasgiuvatslsenislunsnan
A o J oA 1 = o Ay ¥ ' = v 9
gNIYU N IUYANNTTAINADA UL U 1FUIRYINY Phuangrod, (2019) N'lana1nde Tadodu
Aa oA I A { o 1 o Aa { e
mslQianuiuadaindingaen1sa v uunNga Uena1nl Deeudom, & Mettathamrong, (2020)
Y 1= ) 1 d ) @ Y Y
lanada adseidananemsizouivesuypdmannanminadounie lutazanmiadouniouon
WoauenuInImaiunaan mesu Tasnisaaanugalarimasinnisaaon Tnan
1o @ dy Y @ v A ~ v A ] Y
lisuulunszurumatesgnsyudenann1s ECDRS dwnsoaananssy (E) N lumuamuar Taun
a 1 { a a Jd o o
nanssunems lanseaeuiwion’]’ uazfanssutlanomesiinan aoandeeny Sangsamrit (2001)
A 9 1 = v A 1 1 VA A A A 1o & 9
nlananie msdaninssunamsareasanugyarimannmaaaou lvan lusuiluld vay
A0ANROINUIUITOVOY Pipatchaisiri& Ruangchoengehum (2020) 1 ldaananssui lineldinagmean
2
a wa o a a J o
wamsnanszeznarlulfidcuadld wenvinil desaunanssu (0) Weuemesiaauuay
o Jd o o 4 Aa wa o
AT AOUNITHINIUVDINBIABS HAR AU 1oaATzezna1 luNTU AU doandoany
. . Y 1 =< o A A oA 1 o A ]
Srichinwarakon (2016) léna1de msdiulasumuimamsifianurieanszeznamsauivanla
1 ' { v A ao 1 a o o
daumsuiimsgminiuaganuiuAae (D) van1sate wu vesnamsvhiugnsyuansam
a @ o W @ 14 I o J Y
nanssuArugy Jeenu thiialsa nazdamsanimernmanielurhiugnsyuiundn daugnin
ussnuasnenssulienns waziinssuihanuazeianengniyuadslfiaswiuiudives
a 4 [
nansvsugnsyu a 9AAR04NY Bahadori, Mohammadnejhad, Ravangard, & Teymourzadeh (2014)
Ay ¥ 1 =2 v W o w @ Y o = = o Y A
nlanands msdSuoasihasvesyaaininisdsuldmugandudsuaau Feildamsomy
Y
pannmussuld uag ludrusatuaeumsifiaaulvi ®) lufnssuinnuageranengniyu
P A a A AW 10 & 2 ' Y
aunsoaaanugayaimmannmsndou lvan lusuiulunszuiumadesgnsyn dawaldawnsa
' v 9
uRannIMLs19U e apAAd0aiy Kuptasthien & Seenilphan (2012) 71'ldana1ida mstadwuiuaou
4 '
msUinauIndvuannsasisantiuaeulumsifiina vazdwar ldeunsamusiviunanaa
1 T 9 [l <] o Y dgf a g A o 3 @
apAuaodd 1ua 14 od1alsnaw msihlniedu () Taenldsusaidunamsasessuihminnszaou
Y ' P~ 9y I I o a J a A A @
p1v1sgnIyu lau1nnd 199 nazndsumslduomesnidunisiaiadidansetawaauunu
Y o Ay 9 1 = o a g A
A0ANRDINU Rodcharoen, & Kantabut (2017) 1'1ana1799 anwawnsalumsiinenssuliddieau
A A A ¢ A a ua 9 g’z dy 1 dy o Y
Tasriunseaiioniognsaliieanszeznaimslfiaciuacld Ml wavinuuamaraitii g
4
dmsnannanssnlunszuIUMSIREIgNIYUIN 21 NINTTU 1MADLNEI17 NINTTY LAZAINITOAA
A 9 a oA =~ =] Y A a
szoznanldlunisUinauin 57.04 wan Wy 53.11 i deamaldamnsoiiusaanInes a1y

I A a 4 { 1o & 1
Tagmsaaanugylarimasninmanaoulvan lisululunszurumsidesgnsayu

27



Suranaree J. Soc. Sci. Vol. 17, No. 1, January-June 2023, ¢250561

VIAUBUUZDINNTIVY
9 A Y Aa o ?1’1 dy
1. vorustuzi laa1nmsIvensail
9 a 4 = o a va Y o
1.1 W1vesgsnaisugnsyualsinismvuaszeznaimsdgiaaulasany uag

@ ~ Aa oA Y dy o 1 Aa oA A d' k) Aa oA
ﬁ]ﬂﬁﬂ"I‘Ll‘Vl1Uﬂ1§ﬂgﬂﬁﬂiu1ﬂlﬂﬂﬂiuﬁﬂﬁﬂﬂﬁﬂ;]‘]JGN"ILl L‘Wf’]ﬁﬂﬂ’J"IiJUJi’JEJaﬂHﬂ"IT]J{(]‘U@NTu

o w

A a Y [ (2 Y o sa a da!
1.2 Lu@ﬂﬁ]”lﬂ!ﬂﬂﬂlﬂil”lﬂﬂm@ﬂuﬁﬂﬁ11!11!ﬂ"|5ﬂ51]¢]')‘114!1ﬂ1ﬂuﬁﬂ1uﬂ1§ﬂ!‘ﬂ!ﬂﬂmu1u
Aa oA ] A 1 a A I 9 o Y [ a I~
ﬂ"liﬂgll@]ﬂ"lu YU "U"Iﬂﬂ?1ﬂﬂﬂﬁqu1uﬂ15ﬁﬂ@ﬂﬁﬂﬁ1i Wuau VI"I(lﬁUﬁ\?QTUﬂJTﬂﬂTﬁﬁUﬁQﬂ'ﬂNﬂﬂlﬂu

NUIBI

Qlowd'w 9 [

4 a 4 o a o y -
1.3 iesmninadeinamernuanimadevyeaazvhsugniyu i lansiseluasail
agn1eldnisaruquilnananinueen 1 151 szeznainazszozn1ean1sU AU dnyuzves

msdfiaau dudu
9 9

v Y
2. Yorgustuzi laanmIlteasetdmsumsdiseas o
=2 o a @ J . 9 Y v 1
2.1 ASANEINMIUIMUIAAMUNANNITEFIAAT (Ergonomics) W13zgnadlylunisdanini
% d‘ Y (a oA 9 [ a oA
uazanyuzvesmsnaon lmvesduianuldming audumsgiiaau
o a = 9 Iq 9 a oA Y o a
2.2 arsiszuumMsHaauuuawInlszgnalaelunmsigiaau meldnisiuuiaa
a ) ~ . . A o Y a < a A
MINAALUVNUIAINOA (Just in time) WRIN IHINAANNTIAG I IUMTU iR
o o < . @ a oA 9
2.3 msthmsdSuljaunlady (Kaizen) 1nil5udjamsiiiaavvesdilszneumsnse

1 1 A A [ Aa A Aa oA o A 9 [ o
UTINTUBDYNNABDIUD L‘WE)fJﬂi3@]‘]J‘]J§$ﬁ‘VI‘ﬁﬂ?Wﬂﬁ‘]J&]‘lJ@\ﬂuCNLﬂfJ’JﬁUENﬂﬂuﬂﬁiﬂﬁnﬂﬂuiu@\iﬂﬂi

a Aa
fnAnssulszma

£
m3veil launuaivayumsweunsnaauan ImendoiudaaneInsians uianoasveunnu Usgdiil 2564

1PNA1591909

Alexandri, C. (2017). Labour Productivity in Romania’S Agriculture. A Regional Analysis by Farm Types.
Agricultural Economics and Rural Development. 14(1): 3-13.

Anant S. (2020). Pig farming. (In Thai). Nonthaburi: Community agriculture book, project.

Bahadori, M., Mohammadnejhad, S. M., Ravangard, R., & Teymourzadeh, E. (2014). Using Queuing Theory
and Simulation Model to Optimize Hospital Pharmacy Performance. Iranian Red Crescent Medical
Journal. 16(3). 1-7. https://doi.org/10.5812/ircmj.16807

Berelson, B. & Steiner, A. G., (1964). Human Behavior: An Inventory of Scientific Findings. New York:
Harcourt, Brace & World.

Buede, D.M., & Miller, W.D. (2016). The Engineering Design of Systems: Models and Methods. 3rd ed. The
United States of America: Wiley.

Bunprasert, J., Khlibtong, J., & Tangwiwat, P. (2011). Hog Raising by Farmers Participating in the Hog
Fattering Employment Project under Betragro Ago Industry Co., Ltd at Phitsanulok Office.

(In Thai). Digital Research Information Center. Sukhothai Thammathirat Open University: Nonthaburi.

Cohen, J. (2013). Statistical Power Analysis for the Behavioral Sciences. Academic Press.
https://doi.org/10.4324/9780203771587

Cramer, G. L., Jensen, C. W., & Southgate Jr, D. D. (2001). Agricultural economics and agribusiness (No.
Ed. 8). John Wiley and Sons.

28


https://doi.org/10.5812/ircmj.16807
https://doi.org/10.4324/9780203771587

Suranaree J. Soc. Sci. Vol. 17, No. 1, January-June 2023, ¢250561

Dechkerd, P., & Ruangchoengchum, P. (2019). Waste from Information Flow under Supply Chain in Production
Process of Rubber Smoked Sheets and Rubber Smoked Sheets Bale: A Case Study of Farmer Institutions in
Southern Regio. Journal of Logistics and Supply Chain College. 5(2): 1-18.

Deeudom, S., & Mettathamrong, J. (2020). An Analysis of the Learning Factors’ Resource in Computer Law
Subjest of the Postgraduate in Nakhon Ratchasima Province using the Partial Least Squares Structural
Equation Modeling (PLS-SEM). Suranaree Journal of Social Science. 14(1): 1-20.

DeFleur, M.L. & Ball-Rokeach, S.J. (1996). Theories of Mass Communication. London: Longman.

Department of Labour Protection and Welfare. (2020). Thai Labor Standards. (In Thai). Bangkok: Riang-sam
grapic design co.,Ltd.

Diao, X., McMillan, M., & Wangwe, S. (2018). Agricultural Labour Productivity and Industrialisation: Lessons
for Africa. Journal of African Economies. 27(1): 28-65. https://doi.org/10.1093/jae/ejx034

Ghate, P.R., & Minde, P. (2016). Labour Productivity in Construction. Master of EngineeringThesis in Civil
Engineering, Graduate School, Savitribai Phule Pune University.

Gijo, E. V., & Antony, J. (2014). Reducing Patient Waiting Time in Outpatient Department Using Lean Six
Sigma Methodology. Quality and Reliability Engineering International. 30(8): 1481-1491.
https://doi.org/10.1002/qre.1552

Goel, P., and Kleiner, B. (2015). Achieving Excellence in Lean Manufacturing. Franklin Business and Law
Journal. 2015(1): 110-118.

Griswold, W. (1987). A Methodological Framework for the Sociology of Culture. In Clogg Chifford C. (Ed.)
Sociological Methodology. San Franciscon: Jossey Bass (pp. 1-35). https://doi.org/10.2307/271027

Heizer, J., Render, B., & Munson, C. (2020). Operations Management: Sustainability and Supply Chain
Management. 13th ed. London: Pearson.

Jirojanakul, P. (2000). The Quanlity of Life of Construction Worker’s Children in Bangkok Metropolis,
Thailand. Ph. D. Dissertation. the University of Bath, United Kingdom.

Kanjanapanyakom, R. (2019). Industrial Work Study. (1st ed.). (In Thai). Bangkok: Top Publishing.

Kazekami, S. (2020). Mechanisms to Improve Labor Productivity by Performing Telework.
Telecommunications Policy. 44(2): 101868. https://doi.org/10.1016/j.telpol.2019.101868

Koviacs, G. (2019). Layout Design for Efficiency Improvement and Cost Reduction. Bulletin of the Polish
Academy of Sciences. Technical Sciences. 67(3): 547-555.

Kuptasthien, N., & Seenilphan, S. (2012). Wastes Reduction in Motorcycle Part Production Line Using
Integrated IE Techniques. Journal of Engineering, RMUTT. 2: 31-39.

Laksana, S. (2003). Improving Work Efficiency. (In Thai). Bangkok: Suan Sunandha Rajabhat University
Book Center.

Loei Provincial Livestock Development Office. (2020). Information of the Loei Province Standard Animal
Farm. (In Thai). Paper presented at the Meeting clarifying the monitoring of livestock work in Loei Province , Loei.

Ma, Y., Zhang, Q., & Yin, H. (2020). Environmental Management and Labor Productivity: The Moderating
Role of Quality Management. Journal of Environmental Management. 255: 109795.
https://doi.org/10.1016/j.jenvman.2019.109795

Madtharak, W. (2018). Working Loss Reduction of Para Rubber Plantation Farmers Using Ergonomics
Assessment: A Case Study in Manung District, Stun Prov. The Journal of Industrial Technology. 14(1):
13-21.

Monden, Y., & Kurokawa, Y. (2010). M & A for Value Creation in Japan. Singapore: WorldScientific
Publishing. https://doi.org/10.1142/7462

Natasya, A., Wahaba, A., Mukhtara, M., and Sulaimanb, A. (2013). A Conceptual Model of Lean
Manufacturing Dimensions. Procedia Technology. 11(2013): 1292-1298.
https://doi.org/10.1016/j.protcy.2013.12.327

Ohno, T. (2016). The Toyota Production System-The Key Elements and the Role of Kaizen within the
System. Germany: Campus Verlag.

Onegina, V., Megits, N., Antoshchenkova, V., & Boblovskyi, O. (2020). Outcome of Capital Investment on
Labor Productivity in Agriculture Sector of Ukraine. Journal of Eastern European and Central Asian
Research (JEECAR). 7(1): 12-25. https://doi.org/10.15549/jeecar.v7il.355

Oumyim, B. (2019). Increasing Efficiency of Logistics and Supply Chain Mamagement in Printing Business
Case Study T.K.S Technology Public Company Limited. Journal of Logistics and Supply Chain College.
5(2): 82-88.

Phanprasat, D., & Ruangchoengchum, P. (2019). Labor Productivity Improvement by Reducing Waste in
Carwash Process: A Case Study of Carwash Business in Kalasin Province. (In Thai). Songklanakarin
Journal of Management Sciences. 36(2): 113-139.

Phuangrod, K. (2019). Entrepreneurail Orientation Factors Affecting the Performance of Small and Medium
Enterprises in Southern Border Pro. (In Thai). Hatyai Academic Journal. 17(2): 143-158.

29


https://doi.org/10.1093/jae/ejx034
https://doi.org/10.1002/qre.1552
https://doi.org/10.2307/271027
https://doi.org/10.1016/j.telpol.2019.101868
https://doi.org/10.1016/j.jenvman.2019.109795
https://doi.org/10.1142/7462
https://doi.org/10.1016/j.protcy.2013.12.327
https://doi.org/10.15549/jeecar.v7i1.355

Suranaree J. Soc. Sci. Vol. 17, No. 1, January-June 2023, ¢250561

Pipatchaisiri, W., & Ruangchoengchum, P. (2020). Reduction of Waste from the Delay of Sugar Cane Truck
Allocation Using a Mathematical Modelby Applying Information via LINGO Application: A Case Study of
a Sugar Mill in Khon Kaen Province. Journal of Information Systems in Business. 6(3): 41-55.

Putri, N.T., & Dona, L.S. (2019). Application of Lean Manufacturing Concept for Redesigning Facilities Layout
in Indonesian Agriculture Industry. The TQM Journal. 31(5): 815-830.

Rivera, B., Casal, B., & Currais, L. (2017). Crisis, Suicide and Labour Productivity Losses in Spain. The
European Journal of Health Economics. 18(1): 83-96.

Rodcharoen, K., & Kantabut, S. (2017). An Application of Value Stream Mapping in Production Process
Management of Small Printing Company: A Case Study of Roongcharoen Printing. (In Thai). FEU
Academic Review. 11(2): 62-62.

Rukumnuaykit, P., & Pholphirul, P. (2016). Human Capital Linkages to Labour Productivity: Implications from
Thai Manufacturers. Journal of Education and Work. 29(8): 922-955.

Sangsamrit, T. (2001). Loss Reduction in the Process of Book Printing. (In Thai). Digital Research
Information Center. Bangkok: Chulalongkorn University.

Sheng, Y., Ding, J., & Huang, J. (2019). The Relationship between Farm Size and Productivity in Agriculture:
Evidence from Maize Production in Northern China. American Journal of Agricultural Economics.
101(3): 790-806.

Smirnova, E. A., & Postnova, M. V. (2020). Increasing Labor Productivity as the Major Line of Agricultural
Industry Development. EDP Sciences Journals. 20(17): 5.

Srichinwarakon, C. (2016). Reducing the Service Period for Outpatient Medicine at Somdej Phra Phutthlertla
Hospital. (In Thai). Journal of Public Health. 25(4): 664-672.

Sucheep, R. (1979). Principles of Pig Production. (In Thai). Bangkok: Central express education printeng Ltd.,
PART. p.442

Teerawanich, A. (2010). Modern management. (In Thai). Bangkok: Mother Boss Packaging Co., Ltd.

Yamane, T. (1967). Statistics an Introductory Analysis. 2nd Edition, New York, Harper and Row.

Youngyuen, J., & Ruangchoengchum, P. (2016). Applying Lean Thinking to Reduce Wastes in Welding Cart
Process of D-Pattanamongkol Co., Ltd. Rayong Province. Kasetsart Applied Business Journal. 10(12): 1-18.

30



	วิธีดำเนินการวิจัย
	ผลการวิจัย
	สรุปและอภิปรายผลการวิจัย
	ข้อเสนอแนะจากการวิจัย

