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ABSTRACT
The feed manufacturing industry plays a critical role in food security and economic growth
in Thailand. However, production processes continue to suffer from inefficiencies, particularly
overfilling losses, which result in excessive material consumption, increased operational
costs, and excess carbon dioxide gas emissions. This study aims to develop an Integrated
Sustainable Portfolio-Green Lean Six Sigma (ISP-GLSS) framework that strategically
integrates three key dimensions: (1) product portfolio strategy using the Lam'%ﬂﬁ?ﬁ‘ﬁ,
(2) process performance improvement through Lean Six Sigma tools (DMAIC, SPC, and
DOE), and (3) sustainability assessment based on Green Manufacturing principles and the
United Nations Sustainable Development Goals (UN SDGs). A case study methodology was
employed in a terrestrial feed manufacturing company in Thailand. The product portfolio
analysis identified swine feed as the most strategically significant product in terms of market
share and growth, which was subsequently selected for process improvement. The results
demonstrate substantial performance improvements, including the elimination of
overproduction and defects, an increase in the Sigma level from 2.07 to 5.88, and an

enhancement of process capability (Cpk) from 0.19 to 1.46. Overfilling losses were reduced
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by 7,986.69 kg per month, yielding an annual financial benefit of 1,245,923.25 Baht and a
reduction of 83.65 tonCOge per year. The findings confirm that the ISP-GLSS framework
effectively integrates operational excellence with environmental sustainability and contributes
directly to SDGs 9 (Industry, Innovation and Infrastructure), 12 (Responsible Consumption
and Production), and 13 (Climate Action).

KEYWORDS: Business Strategy, Lean Six Sigma, Green Manufacturing, Sustainable
Development Goals: SDGs
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a da X a
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HL

§ a F§’ § U Q Qs a a s 1
mwugzyLﬁ&lﬁm@mumnﬂ’mﬂﬁauﬁ’m ﬂ’]i'ﬂ@m’]i’]@]q@]‘]_ll,l,ﬁtwﬁ(ﬂﬂ mﬁs:mw

A32UIMT (Handling Loss) 1T% M3luaa mMan msuuasnielulssns

{ a & & ' a o .
PAL= anugyiioniiadululunawnnsuinfiuianianue (Packaging Loss)

anasndsznavvasanugyiiolunszuaumsttaninliensiidudadiuais

A9 3

@139 3 dadinsesazanagaidalunszuawnisnanaiwisgns

19N13 Souas
a d' a n&/ o’} a 1 a > 6
anugydsfifiadululuaaumsnsnfuienionusd 2.40
anugyFzvesTnmenuiuluzninzuumMmaauazaLiy 1.00
{ = J 4 U ™ ™ a
anugydsfifiaduanmaafendis msanisiagiu 1.00
i a £ a
anugyFsfifiadulasasiannizuunm g 0.60

P a 6 a a ' a da X
INNAITNNS ﬂ’]i'lLﬂ?ﬂz‘lﬂﬂiﬂﬂ‘l’lﬂ'}'mgfyLﬂﬂluﬂﬁiwﬂ@l WU']’]ﬂ'l’]&JgiyLﬁﬂV]Lﬂ@?l%l%

& A |a o o a 8 o 2 a &
Tu@]ﬂ%ﬂ']i‘]Jiiﬁ‘]‘&lﬂi&l']mﬂﬂajuiaUaz&nﬂ‘ﬂq@ ﬁ]dmvl,llﬂﬂwnl,ﬂﬂ:ﬁ@lavl,ﬂ

=2 a & & a da X &
3) ﬂﬂ‘]:l"nLﬂi’]z%aﬁﬂﬂi$ﬂaﬂ°ﬂﬂ\‘]ﬂ?qwf§m‘lLaﬂﬂLﬂ@TuluTu@]a%ﬂ'ﬁﬂ?iﬁlE]’]V\’]Sfi(ﬂf

nnmMIiuTayauazilaMzide wuhenugylisannm sy AwdudunugylFonuan

A o P
‘Y]Eq((ﬂ MIAINN 4

@397l 4 dadinsogazzasanaguideusam

F18N13 Jouay
ANNFYLFININMTUITUAY 1.50
mmgfyl,ﬁﬂmaamﬁ;n”meﬁ 0.40
mmgtyLﬁﬂﬁ]’]ﬂmsﬂwmwﬁﬂimj 0.25
mmgm‘,ﬁmmn’rﬁﬂm 0.20
m’mgtyLﬁmnﬂmsmsq@ﬁ"'m'j’lmmg’m 0.05

UNADIUDNY ANU:IADNSSUANANS UM3NYNAUINUUULUAQ




160

Kasem Bundit Engineering Journal Vol.16 No.2 May-August 2026

[

vada 6 ' = v [ o o o Aa
"B’Wﬂﬂ’]icl,“li’)ﬁ'll,ﬂi’]:%wﬂ‘u Lulaag ﬂﬂdﬂﬂl‘ﬁLLﬂ‘Uﬂx‘]Lﬂ%ﬂ’]ia’](ﬂﬂﬂ'ﬁﬁ&lﬁ’]ﬂfyﬂ&l

lassashe wudnhwinnmausspfwdwdnansmad ol inenuiudun uuas

9

UseaNTnIn ﬁagmﬁamﬂué”aLquauauamé’nﬁm%’umsm’maam%mﬂaama:mﬂﬁu

dsenTannseuiumsluiuiae NIZUINNIIUINY a’m?iﬁiﬂil{]‘j u@”cjjﬂ 73

FG Bucket

FI/G Product

EEEl) VA W—&

— Weighting Sensor Packing Device

Control Panel

H < % 6
E‘ﬂ“?l 3 ﬂigﬂ'l‘lrbﬂ'li‘ﬁ\‘iﬂiii!a'lﬁ'lﬁﬂﬁn

6.2.2 IANITU2WN1T (M, Measurement Phase)
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Tasfi USL =
LSL =
0 =

i)

USL — —LSL
Cpk = min “, a (3)
30 30

Aveuauniisansyle (Upper Specification Limit)
faauiwasefisaniule (Lower Specification Limit)
Gi’lLﬁﬂ\‘iL‘LImJ’Wlig’lu (Standard Deviation)

ALade (Mean)
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CO,e Emiss = U3anmuadLde (kg) x EF (4)

UNADIUINY ANU:IADNSSUANANS UM3NYNAUINUUULUAQ




lﬁf Kasem Bundit Engineering Journal Vol.16 No.2 May-August 2026
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Organization) #wila1w13gnsazlien EF wiiu 0.8728 Alaniuaniveulasanlodifinui
danlaniu [21]
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6.2.3 AEHHIEHE (A, Analyze Phase)
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6.2.4 ﬁ'ﬁu%’lﬂ%'nﬂiéﬂ (1, Improvement Phase)
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SPL (Set Point Low) 1 10 Alansu
SPL Int (Interlock or Interval) 5 60 NI
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1 ] v
M15199 6 LHWNIINAFDINITODAULUNIINAADILBIUNNNDLTEA 2" 11 2 52AU 3 B

StdOrder RunOrder PtType Blocks SPL SPLInt Pack Speed
23 1 1 1 10 60 10
9 2 1 1 1 5 10
17 3 1 1 1 5 10
5 4 1 1 10 5 10
10 5 1 1 1 5 20
11 6 1 1 1 60 10
1 7 1 1 1 5 10
13 8 1 1 10 5 10
3 9 1 1 1 60 10
19 10 1 1 1 60 10
14 11 1 1 10 5 20
12 12 1 1 1 60 20
2 13 1 1 1 5 20
18 14 1 1 1 5 20
24 15 1 1 10 60 20
7 16 1 1 10 60 10
20 17 1 1 1 60 20
15 18 1 1 10 60 10
21 19 1 1 10 5 10
8 20 1 1 10 60 20
22 21 1 1 10 5 20
4 22 1 1 1 60 20
6 23 1 1 10 5 20
16 24 1 1 10 60 20
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General Factorial Regression: Weight versus 5PL, SPL Int, Pack Speed

Factor Informacion

Factor Levels WValues
5EL 2 1, 10
SPFL Int 2 5, &0
Pack Speed 2 10, 20

Analysis of Variance

Seures oF ndy B85 mdj M5 F=Valus P=Value
Model 7 0.00%372  0.00L230 67.22 0000
Linear 3 0.0009E3 0000221 16.12 0. 000
SPL 1 0.000E00 0. 000800 30.132 0. 000
FPL Int 1 0.000182 0.000182 &.11 0. 008
Pack Spesd 1 0,000132 0,000182 8,11 0. 008
Z-Way Interactions 3 0.,003008  0,00L003 50,36 0.000
SEL*EPL Int 1 0.,002321 0.002321 11€.52 .00
SPL*Pack Speed 1 0.003E00  0.000800 3I0.13 0.000
SPL Int*Pack Speed 1 0.000088 0000088 4.43 0.052
I-Way Interacticons 1 0.005400 O0_005400 2 271.13 0. 000
SPLYEFL Int*Fack Spesd 1 0005400 0.005400 271,132 0000
Error 16 0.00031% 0,000020
Tozal 3 0.00%6%0

Model Summary

5 B-=g B-sglad)y) B-sglpred)
0., 0044628 S2&6.71% 85 27% 22, 60%

{ ¢
U7 wamsarzianaudslsan

ﬁnﬂgﬂ‘ﬁ 7 ugadimyiansdanuudsuunwuingdadunan laun SPL, SPL Int uas
Pack Speed ﬁﬁwﬁwa@ia@hi{mﬁnmﬁ;aﬂﬁdﬁﬁfﬂﬁ%ﬁﬁ'{gﬂnaﬁﬁ Tas spPLiduilasndis
§w§wa§o‘ﬁ'q@ U BYRINNITATIIRAU AN UL ANIEANVBILUUIIRBINLINAIAINY
ﬂm@mﬁamaaLLuuﬁwaaoa%i’me”m‘h (S = 0.0044628) Fasansnayyldiuuudiaasd
mmmmzauLm:mminlﬂ‘fa%mﬂﬂ’;’mé'uﬁ'uﬁszwjnﬂﬁ]ﬁ'ﬂLm:@hﬁmﬁnmiﬁﬂﬁaahd
andad WENINAMIEENUULMINARBIRIAUATzaUTIS o I RANZENTINTL N TN
fHAlRLULdaaIinaIvaIMINaFaLLANINa lUMTATIILENTNAVEITAE lasRaTon
1NA" F-value ﬁ'gmazm P-value fidnadnifipdnda MnmMAlensitoyaniaiiduaas
sumaissidnldead
Weight = 30.0498 - 0.0050 SPL - 0.00275 SPL Int - 0.00275 Pack Speed - 0.00983

SPL*SPL Int - 0.0050 SPL*Pack Speed + 0.0150 SPL*SPL Int*Pack Speed

NMNFMITIFULFAIAN R-sq WINNUTBEAZ 96.71 LaadinluiaasN1InasuIuaNy
LL‘]JTJJE’JWIJE]MTE]}&QVLGTETG A1 R-sq (adj) LYINNUTa8az 95.27 61 R-sq (pred) LYinNuUTasaz
92.60 usasiluaadanuudningiuazaaniotlda aspitlavinmiensinesidde

A ' a & & @ A o A @ a
FWBRTIOTANTIINULADIVNRIUAIVBILATBIININLANICHA @auamalugﬂﬂ 8
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+ Optimization Plot ==

Optimal SPL SPLInt Patk Spe.
; High 10 60 20
Parameters D: 08722 Cur 10 5 10

Predict  Low 1 5 10

Response Optimization: Weight

Response Goal Lower Target Upper Weight Importance
Weight Target 30.018B 30.05 30.08¢ 1 1

solution o .

SPL Pack Weight Composite 23 30050
Solution SPL Int Speed Fit Desirability ¥ = 300510
1 1 5 10 30.051 0.972222 a=osr22 | g4 W

Multiple Response Prediction

Variable Setting
SPL 10
SPL Int 5

Pack Speed 10

Response Fit SE Fit 5% C 5!
wWeight 30.0510 0.0026 (30.0455, 30.0565) (30.0401, 30.0619)

sin 8 HANIIILATIERANIRNNZENVDINITDDNRULNITNARDY
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difwany 30.05 Alanswy wud'u’f‘]iauvlmﬁmmzauﬁq@ fa SPL tvinny 10, SPL Int 1¥inAL
5 Lae Pack Speed t¥innu 10 AT29auL T nTa sz 95 a:ﬁm{wﬁfﬂ@iaqaagizmw
30.0455 719 30.0565 Alansy 81113031 1UUSUAIANL A AN UAIIALARE WY BITIWIN

o
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