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Abstract

Value stream mapping (VSM) is one of the best tools for transformation of production
environments into a lean operational state. As VSM involves in all of the process steps, it can
help in eliminating non-value activities, reducing the work in process (WIP) and thereby reduce
the costs of doing business. A VSM process starts with drawing a current state mapping (CSM),
followed by flow assessment with respect to the concept of lean manufacturing that leads to the
future state map (FSM) development. However, in line with drawing CSM, data are gathered
as deterministic and the variabilities of the process and customer demand may not be fully
accounted for. Consequently, a poor FSM may be developed. For this purpose, a simulation-
based VSM method is developed, in which different alternative FSMs can be explored through
scenario analysis and this method allows managers to examine more precisely the before-and-
after impact of every Lean principle. For the sake of validity, the proposed method is applied to
a case study. Finally, this research project has a managerial contribution because its results can
guide managers in setting a suitable future state for adopting under different customer demand

patterns and implementing specific Kaizen practices within their organization.
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PR (AL E < ‘ Wl | A0 |gasx |
E PR -1 P2 | By ER | SdkE-1 FEE
7 £-2
100 | Constant @h) | Constant (50) 13.65 6.90 10.62 | 2729.81 |1379.87 | 200.06 | 0.00 0.00
100 | Constant 2h) | Normal (50,7.5) | 13.61 6.93 10.64 | 2720.87 | 1386.13 | 199.99 | 0.00 0.00
100 | Constant 2h) | Normal (50,15) | 13.71 7.01 10.74 | 2741.19 |1401.21 | 199.88 | 0.00 0.00
100 | Negexp @) | Constant (50) 14.31 7.42 11.95 | 2861.96 |1483.81 | 199.85 | 0.00 0.00
100 | Negexp @) | Normal (50,7.5) | 14.33 7.43 12.00 | 2863.85 |1486.71 | 199.78 | 0.00 0.00
100 | Negexp @h) | Normal (50,15) | 14.37 7.48 12.08 | 2871.16 | 1494.56 | 199.66 | 0.00 0.00
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7 FrWMERIRERIFETL AT REREL AP L DL R
WETTE IS R
2 A REEHE A | 2420 (2 A0 |REvE | tArllE | iRl s
i A I P ANF [ @EF | Rak
i - o PR -1 -2 | BERER | kil #icd -2 £

100 | Constant (2h) | Constant (50) 9.51 4.80 6.48 1901.89 960.66 | 199.99 | 0.00 0.00
100 | Constant (2h) |Normal (50,7.5)|  9.44 4.81 6.46 1887.58 962.38 | 199.97 | 0.00 0.68
100 | Constant (2h) | Normal (50,15) |  9.49 4.87 6.51 1897.54 972.88 | 199.86 | 0.00 0.63
100 | Negexp (2h) | Constant (50) 10.08 5.62 7.44 2017.11 1126.18 | 200.10 [ 0.00 0.02
100 | Negexp (2h) |Normal (50,7.5)  10.09 5.64 7.47 2018.08 1129.84 | 199.91 [ 0.00 1.33
100 | Negexp (2h) | Normal (50,15)|  10.12 5.68 7.52 2025.24 1136.83 | 199.96 | 0.00 1.76
75 | Constant (2h) | Constant (50) 8.50 3.62 5.45 1700.29 724.65 | 200.00 | 0.00 0.06
75 | Constant (2n) |Normal (50,7.5)|  8.52 3.64 5.46 1702.66 727.95 | 199.92 | 0.00 1.32
75 | Constant (2h) | Normal (50,15)|  8.57 3.70 5.51 1713.59 738.75 | 199.92 | 0.00 0.95
75 | Negexp (2h) | Constant (50) 9.35 4.57 6.49 1872.52 916.06 | 200.20 | 0.00 0.24
75 | Negexp (2h) [Normal (50,7.5)|  9.36 4.60 6.54 1873.97 921.68 | 200.06 | 0.00 2.09
75 | Negexp (2h) | Normal (50,15)  9.41 4.65 6.60 1882.27 930.80 | 199.97 [ 0.00 2.51
50 | Constant (2h) | Constant (50) 6.93 243 4.49 1386.39 486.34 | 200.01 | 0.00 0.00
50 | Constant (2h) |Normal (50,7.5)|  7.23 2.49 451 1445.52 49777 | 199.94 | 0.00 1.42
50 | Constant (2h) | Normal (50,15)|  7.30 2.55 4.54 1458.39 509.29 | 199.86 | 0.00 1.70
50 | Negexp (2h) | Constant (50) 8.05 3.40 5.61 1613.08 682.26 | 200.26 | 0.00 0.00
50 | Negexp (2h) [Normal (50,7.5)|  8.08 3.45 5.63 1618.97 691.07 | 200.12 | 0.00 2.18
50 | Negexp 2n) |Normal (50,15 |  8.15 3.51 5.68 1631.17 703.68 | 200.04 [ 0.00 2.59
25 | Constant (2h) | Constant (50) 5.86 1.36 3.50 1171.92 271.88 [ 200.01 | 0.00 0.00
25 | Constant (2h) [Normal (50,7.5)|  6.19 1.39 3.50 1238.25 276.99 | 199.99 [ 0.00 1.78
25 | Constant (2h) [ Normal (50,15)|  6.26 1.45 3.57 1251.28 289.48 | 199.92 | 0.00 1.65
25 | Negexp (2h) | Constant (50) 7.13 2.49 476 1430.22 499.74 | 200.26 | 0.00 0.00
25 | Negexp (2h) [Normal (50,7.5)|  7.21 2.50 477 1445.03 503.07 | 200.14 | 0.00 2.37
25 | Negexp (2h) |Normal (50,15)|  7.25 2.54 4.83 1451.28 510.98 | 200.04 [ 0.00 2.30

5 | Constant (2h) | Constant (50) 4.98 0.48 2.64 995.36 95.38 200.00 [ 0.00 0.00

5 | Constant 2h) |Normal (50,7.5)  5.35 0.49 2.66 1070.40 98.42 199.96 | 0.00 0.87

5 | Constant (2h) | Normal (50,15)|  5.41 0.55 2.78 1082.18 11033 | 199.92 | 0.00 0.68

5 | Negexp (2h) | Constant (50) 6.27 1.62 3.94 1256.33 326.12 | 200.26 | 0.00 0.00

5 | Negexp (2h) |Normal (50,7.5)|  6.42 1.65 3.96 1286.76 333.17 | 200.14 | 0.00 0.84

5 | Negexp (2h) |Normal (50,15)|  6.46 1.71 4.10 1294.44 344.52 | 200.04 | 0.00 0.64
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P % — i W 42(Shell Molding) ¥ £« {4 — i %l 42 (Assembly & Packaging)® ¥ 1T 35
e mBRE 1,293 B~1,299 B ~ &% = i ¢b ¢ @WAZ(Puttying){s i& » o E I % =
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IR PR 5 Negexp Qh)FFiE 2 F 59 5 79% o

7. FAEETH O IR R L Constant (2h)E T 3% & S 5 #cE & 570 B~595
B RRETTHEREDFIEEFR 5 Negexp (2h) Fliaz & B 38E 2 293 B
~297 i o
8. HIpA (AP E=SEL - BE i T 2EAF 1 AR adpl 2R E»
"blow cleansing/painting | & & g4z » & * Rk T AW FAD 5> ¢ ERYFMBP o0
2 SR R PR G TR (2 AR -] s 4 AR s
ERSEE-L R W SRE-2)r A AT P L R B
¥ R LA R °
%= ﬁ—gﬁ”#ﬂ"ﬁ;{ K I—fﬁ ?%iﬁﬁ/‘gﬁal’%( )/‘E';Lal’nx( )/%ﬁﬁal’nx/—%f:
Bogurd/ e LR e T F ) & H ez $ond I
44 [Eir i 2 a2 A | ETE | hned | faat 24 &R
FRERE ) ANF|EAF|
FE | OFEER PRl | PR | YRR | SkE-] | SEE-2 FHE
5 Constant_(2h) Constant_(50) 5.77 0.77 0.25 1154.05 154.16 | 200.00 1.00 595.84
5 Constant_(2h) | Normal (50, 7.5) 5.62 0.80 0.25 1123.37 159.84 | 199.97 1.00 589.89
5 Constant_(2h) | Normal (50, 15) 5.69 0.87 0.25 1137.34 173.95 1199.92 | 1.00 570.39
5 Negexp_(2h) Constant_(50) 6.46 1.68 1.15 1293.27 337.18 119991 | 0.79 297.10
5 Negexp_(2h) | Normal (50, 7.5) 6.50 1.68 1.15 1299.46 336.60 |1 199.87 | 0.79 295.32
5 Negexp_(2h) Normal_(50, 15) 6.50 1.68 1.21 1298.41 336.35 | 199.76 | 0.78 293.79
S AR ET HED R
FALE AR RALFFELE(E RFIOE > TRARSH IR E
"assembly and packaging ; & & @WAR{S > AR AT B T e an kR o KA N T RET
PRI
. AF R H I E h R cns B (L AR -]~ 4 A AR F
i H BRFRER AR SEE-] RAHSEE2 2SR )T LR
WREEH A g R o
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FAEEHEREPAIEPER 5 Constant (2h)fF » 1 2 j€ % — i % #2(Shell Molding) ¥/
B s - i WAZ(Assembly & Packaging) T 32 & =% 6.09 % ~6.24 % ~ HF % - g b @
#2 (Puttying) & & » fap E 3| = = & {5 — i W A2 (Assembly & Packaging) T 327= % 1.24
*~134 2 5 FRETHESRE T IEFRF S Negexp (2h)pF » 1 2 j& % — if @ 42(Shell
Molding) ¥ & {5 — if % #2(Assembly & Packaging)L 32 & =% 6.96 % ~7.00 = ~ & %
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I EZ EF1.03 2~1.11 % o
PRAELIH R E T IR S Constant (2h)pF > j& % — i # 42(Shell Molding) 31 & {5
- ip % f2(Assembly & Packaging)® B enTi5a @ & Bac s 1,216 B~1,247 B ~ K ¥

P& %l 42 (Puttying) {8 & » fr M B Pl % = 5 18 - if B 42 (Assembly & Packaging)® &
T ah B S BHc: 248 B~267 B 5 % AR LT H K PR IEPFRY 5 Negexp (2h)pF »
% - i ®42(Shell Molding) 3| & {5 — ¢ ] #2(Assembly & Packaging)® & eh-T 354 %]
B 1,393 B~1,399 B ~ €5 - i ¢ # fl4z(Puttying) s i » R p B B %S Bt -
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FAFE T E S nMIEPER 5 Constant (2h)PFiE 2 5355 100% 5 3 AF % 378 J%:2 i
IR PF Y 5 Negexp (Qh)PFiE 2 F 55 82% o

FAEEH MG PR IR S Constant (2h)pF T 3o% & & F#E 5 620 B#~650 & ;
FAEE T PR IE PR 5 Negexp (2h) PFT3o% & 2 5 8cE & 326 B~333 B
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packaging | & & fAz 0 & 2 R LERKALT 8 0 R FT F g iR(L AR -

14 AU ARPE -2 A @l i1 ARk -2 2 3 TR )G &8 ol 4o
28



2025 & P ATHE 4R 48 ¥ 025002
e025002 Vol. 48,2025
Journal of Minghsin University of Science and Technology

e L 4rv AR A T H K P IEPFR 5 Negexp (2h)PF > P Ags sc f H AR 2378 3
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F y p ging
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PR | omEEr | BN EEET NS S NS 252 i R

v
Constant_(2h) | Constant (50) | 6.24 1.24 0.25 1247.07 | 248.17 | 199.98 | 1.00 | 650.48
Constant_(2h) | Normal (50, 7.5) 6.09 1.27 0.25 1216.61 253.94 199.94 1.00 642.81
Constant_(2h) | Normal (50,15) |  6.16 1.34 0.25 123024 | 267.44 | 199.87 | 1.00 | 62022
Negexp_(2h) Constant_(50) 6.96 2.17 1.03 1393.05 435.59 199.94 0.82 333.05
Negexp (2h) | Normal (50, 7.5) 6.98 2.17 1.03 1396.94 434.96 199.88 0.82 330.70
Negexp_ (2h) | Normal (50,15) | 7.00 2.18 1.11 1399.09 | 437.19 | 199.77 | 0.80 | 326.41
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PREETHRENFIEPFRF S Constant 2h)pF > #= AR £ T H S 5|82 R T357 &
F025 =% 5 gAEETHSENFIEPFR 5 Negexp Qh)FF > = g £ T H {8 7|17 =

Tz %% 1.02 2~1.10 % o

FAEEH K E O IE PR 5 Constant (2h)PF » j€ % — i %47 (Shell Molding) ¥| & {4
i @ 42 (Assembly & Packaging)® B enT 354 @ 5B #c s 1,290 B~1,320 B ~ j& % =

g et & # 47 (Puttying) s i& » i B | % & B {8 — i @ A% (Assembly & Packaging) ¥
T ot B 2B Hcs 320 B~342 B 5 F AR L TH #GE A IEPF R L Negexp (2h)PF »

J % — i # 42(Shell Molding) 3| & {& - if % #2(Assembly & Packaging)® & ehT 324
B lcs 1,470 B~1,478 B ~ &% = i ¢ ¢ B AR (Puttying) {3 » fap B Pl R = B fS -

i % 42(Assembly & Packaging)® B «hTiah @l 5 B#cg 5 513 B o

A BHEBRTIHED FNEEHGE 200 % -

TRAELTTH R EOFIEPFRF 5 Constant Qh)FFiE 2 F355 100% 5 § fp £ H i eh
IR 5 Negexp Qh)FFE 2 595 82% -

FREETHARE O IEPFR S Constant Qh)PF T 3o & 5 E F#E 5 626 B~654

PREEHRENTIEPERF S Negexp (2h) T ox & 2B 38KE 5 328 B~335 -

]h‘i

FPp A B A4 B RS > X 2 A1 REAESI I 2K E > [assembly and
packaging | %42 » ¥ F pF>% [ decals application/decals scrapping | & & fl A2 % % 425
o B AL AR -1 2 A AFR-2 fAat &gkl iR
AR SR LMET B R Yol m PR o d 7 oo E ¢ AT decals
application/decals scrapping | & & @Az s K B A D T mEs ksl > Fa g+ B
CREE: SRR <3 1020 il T A

44  A®&4pa 2k % > assembly and packaging | 42 » ¥ I P> [ decals

application/decals scrapping | & & #4270 K % 427 2. H 2 R

30



2025 & P ATHE 4R 48 ¥ 025002
e025002 Vol. 48,2025
Journal of Minghsin University of Science and Technology

AR BEEVERE | RpEES (2204 |2 A0 | BEEE | hAa® | hRAad nue | e ER A3

HE | PTRET J: PR -1 P2 | BFRERT | Sl | SicE-2 FHE
5 Constant_(2h) | Constant (50) 6.60 1.60 0.25 1320.14 | 32035 | 199.99 [ 1.00 [ 654.53
5 Constant_(2h) |Normal (50,7.5)[  6.45 1.64 0.25 129031 | 32695 | 199.94 [ 1.00 | 647.66
5 Constant_(2h) | Normal (50,15)|  6.53 1.71 0.25 1305.75 | 342.40 | 199.88 [ 1.00 [ 626.63
5 Negexp_(2h) | Constant (50) 7.35 2.56 1.02 1470.56 | 514.43 | 199.93 [ 0.82 | 335.00
5 Negexp_(2h) [Normal (50,7.5)|  7.38 2.56 1.02 147627 | 513.67 | 199.88 | 0.82 | 332.96
5 Negexp_(2h) [ Normal (50,15)|  7.39 2.58 1.10 1478.04 | 51597 | 199.77 [ 0.81 328.83
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