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Abstract

Planning human resource procurement, as well as planning cost, quality and capacity of production, is one of the crucial
issues for enterprises in order to achieve the target sales and profit. For the planning, two issues should be addressed.
First is how to transfer the necessary skills and knowledge, which is in the educational perspective and many studies
and methodologies have been achieved in respect to the issue. Second is how to change the production processes where
the human resources are allocated considering the effect of the design on the production capacity, cost and quality of the
target processes along the human resource procurement schedule, which is in the management perspective. This paper
focuses on the second issue. For instance, procuring and training many resources can minimized the human resource
procurement schedule. It, however, might increase the quality and cost risks of the target production processes.
Contrarily, gradually procuring and training human resources might reduces the quality and cost risks. It, however,
increases the procurement schedule and risks of the opportunity loss. The strategies for procuring the necessary human
resources are varied by the requirements to the management based on the enterprise strategy and surrounding market
demands. In this paper, we applied the simulation based process evaluation methodology for quantitatively choosing the
human resource procurement strategy appropriate to the management requirements. Firstly, we predicted the process
performances in respect to the available human resources with our developing simulation tool. Secondary, we estimated
the changes of process performances along the various human procurement strategies. Finally, we demonstrated how to

choose a human resource procurement strategy appropriate to the management requirements.

Key Words : Human resource procurement strategy, Management perspective, Process changes, Process performances,
Simulation based prediction, Quantitatively choosing
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ETORECBTDHEMGEICBWT, BEL T2 EROFREZERT 2 7-00EERS, a2, KO
B EORHHETET TR, AL BEICLER NBOFRE B21E, ©ERAMORE, A, ZORER )
ICOWTHHAREFAEETHD 2 2R LTV, BENZNS ABOREICHOWTERT 258, ZET
REPEN —HOHDH. —oOHIL, VLERERE - HiN 2 EAKT 52700 FEL WIHIBERAOMETHS. ZOH
BUROHEIZONTIE, BEICE < OFEKROEOREM NP SI TS, b —DlL, R, AR,
WERE, TOREZ DR AL hAOEREMRL, CORICABRELZER L CEET v A2 HRT D
DINE NIV FX DAL MLEOMETH 5. B~ F3— Vv —I2L >, FIHEERAMOBREL UG T
CORRICANBREEZEETHRE)D, FTOEFICL - TEDOREDAFERES, a X b, BIOWWENEEFT
X0 THTHZEIFEETHH. Bz, —EIIBEONMEHETIUL, L EHRICAERER) OgiE %
W Ccx 20, ZOMOEEBGIZE T HFIH ATEE2 AT OERE L~V OKRIBRIK TR 2 A N XULMEOATY
Ay LD, DI, Y LTOMMEHETIUEL, TOMOaR k& WE~ORBIIRMIN, BRERAE 1k
OEENMREITELS, BEL AR FE CTHEMT 2O 2ET 5. CPokkk, BREE-E> T AMEHRE
(BREfEA) T 5000F, ZORE2 ORERISCEERA /R E~ R A hAOER TR D, RimUx, ~xv
AV hA~OERITIG LT, #Y)& B2 MMRERE (EResA R &, v Ialb—ra itk ra4E T m
T AOFHIAERAZISH LT, 7ML - JRT2THECLY, ERO 2 SHOREICESZ Y TH. KinxX T, £
3, (1) FIHATEEZR NBOERE L~ UZE Uz B o A BECEOE TN, EFEREN R EAETaE A D
MREANG 2 2 EEO TRIFEIZOWTEHAT 5. KIS, ZRoTHlZS L8 2) HieERoED S EAET ok
AMEREDBHRIZOWTIRFETT 2 AEICOW TS 5. &AZIZ, TOMFHEREZ S &2 3) HrgmAOMM, &
PERES), PERNRAR Y, AFETuv AOBRIIS U T, X0 IEUIZRERHYmA DD )7 &8I T 5 FIEICOW Tl
9 5.

1-2 BOEBIREHRE

BB AR LTI, R OGRS I &L » Thix 12 7 7 o —F 0 BIRENM T, K& % BT g,
F9, HMARRAIZRBERIE OBE L O IC L 57 o —F 235 5. BlZ0E, HRAERIFHE (Tamai and Tsukasa,
2006) 1%, PERBOEREKTHD OIT (v - Va7 - hb—=272) L3RR, T4 VEENOIEEES
9L C, HELE SR ELT O B ARIE TH D, RIZ, RERREE O E RS IBETH 2
EDTERVKEERFN (Polanyi, 1962) (Bprfill, 1996) &5 %, SECIET /L (IpHfill, 1996) OHEMNE, EDE
A L > THBEBAR Z ZAE T HEIRNT 7 a—F B3 b 5. HlzIE, HREINC X 206085 7 = — X0
I (A, 2005) (Hiekata, etal., 2007) 1%, i%itV—2 LXK T 27 —2 7o —0BRE b7 7 L —
FCEREL, Hot~rT 1 v 7 Web Hiffic X » TER LI SNz ik 2 SR OFFAT A 2 & C, &
NSRS D R R ORRGHERE DI AR & BT 5. £, & SIFEROERERE AT AT & (EH, FRE,
2006) 1%, = IUFVEERED T L DT 7 EHERRICBIE T 2B EER A I L > TER(LL, Boxh o7 —
2 N O\BRES 5 15 A Web % v N U —7 TEET 5 Z & T, migifOFemA b BT 5. Fig, 1R, B,
W, 1R e & AUk gD CIREEZR R & B U 72 ko 3[R b2 5 Nm b £ T%, AR (JESRBLSE : Augmented
Reality) FHfIC X DIBZEE CHABT D HH07 7o —F b 5. flziE, #EAHR VR VAT Ak B8E %
DB LBEAMT BE, /NG, 2007) 1%, hL—=—7» AR L AR TOA » Z—T 7T 4 772Kk
ZHELTC, SRS RONRIIBWCRE R E, HREHRE DREEREMAE DT GOm#ME LTRST 5
TEERIRTD.

UL, ZHBHZEE, A SUIE R AT AT DL D2 KT AHEREDOLOMFEALE T, FIED
FHREGAZTE T T HETIE, EORITAFET BB RAEZTHFTT 20N NI BUG~ 2T A2 MLEOLOTIER
V. FEz, ENL T AOBKEN, AET o AMREICE 2 A B OWTORFIEI T2 b O bR, %
ORRIRRDUCIB W TBIG~ R — Y v —IX, AERET), WHE, =X ML, AES o AOERMEEL, FRLO
VEZEB OFREEABPHS U CABREAZZEE L, HoHEORREEER 2 it 35 72 O EHEmK & FHl - & H
LTW5, 2 TAIZETI, £ES 0t AOEREWNEE T 0t AMRE~G 2 5882t L, Hombdla
BRAGIKDBED T IR T BT DY R 2 L—3 5 N LA EBMROT REAIRET 5.
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2. YIal—YavItLREETOERADEENINFE

BEBORS I 21— 3 > (Discrete Event Driven Simulation) 1%, 3% (Event) ZEEEANIIRASIET, %
FFHATH (Queve) T—ERFRHIRFF L7ZRICHILT DEMEIC L » T, EVRRIZB T HEFORAE L 0L
BT 2 N TEL RCE< by I 2 L—a vy FiETHD., UL, AES o Z0MREIC W
THRETEAT D 72DI2iE, RO Z TROBEHZNET D MNERSH L. £7, xR 57 kR
WTh, [FUERCESOTRLE LHS8WES D, AT vt ABBIILEREARE T T VR OEABEE T
ARETH S, WIZ, ENOEARET VL, ABEE, ABOERERE, vt xiE, EERE a3la=
r—a A v, KRR, TEEAEE, KON A ER Y, AET o AT A EEE G, Bo%
NHHEBHOA 2 —T 73 a ko T, FOTOEADA N = AL TEHLENRHD.

Z T, AT, BRI A 87~ C, PMT (Process Management Tool) (£5AH1, 2008) (Yahyaei, et al., 2009)
(#AMh, 2009) (Suzuki, etal.,2010) (Suzuki,etal,2012) E\WH I =2lb—r a3 AT AEFIH L. PMT O
EAMEEET L (M 1) 1%, EETER R EREOEE T 0w RL, BRRET TA TV "D OERE W
THUVATLTHDLEEEL, xR TAT L FOER (COP: 7 TA Tk« ANL—a ) [TSLCTHE
B 22 TNENEEMNT D2 LN TES. COPIL, 7747 FOEROIAIET, JAMER XD
PEICHES TERZFAEL, ZNERSTAEE T o A~EET S, ¥ ubv A, #iker L, Yok xE
T, U Y—ZAOHELGE L TERSND. HHETT /BT, MRIET— o R ORI SRR ORER A > X —
(Ryvay) LZ2OROWE - FEREFROR Yy N —IEETERSND. T BB RAET VTR D DR
AR 5 DI B REE (SOP : H—E R « FRL—250) LZFNOIEEMOBMRIZ L > TEFRSND.
BETNVORERA L NR—THDERI Vg b, VI—RETLDY V—RA%, EET v A 2FZTTH-00E
e LTERSIND. PMT OEATIEET VL, MHA GBI 27 5L LTH X (Weber, 1997) (March and
Simon, 1993) (Galbraith, 1997) Lo THR > a U i%, BERN D OFEROMBUIES L TIX, 1EHEICEEL TAE L A4144
WZOWTOERRGE, KMOVEEICHLER R & OFHRILEMER BT . T oI R OMERIR LRI,
FATTDMEEDHGE L T NEFATT DR v a VOFRELLVO—EE, ROWEEM OE SR T (Lawrence
and Lorsch, 1967) (Galbraith, 1997) (Thompson, 1967) (Zf& U C, ZFNFIERINIHAET D, O HAMRESE
FEIEERICE ST, PMT I, ¥EBE T 0w A0 L2 OBRERORHEN, WUHRRICLEERE ) 7 E¥5
1t ZAOMRRIZ G- 2 DB %, NHEFNEZ IR L TRiET (Baligh and Damon, 1980) (Baligh and Burton, 1982) (Malone,
1987) #5652 &L %&EAREE LTWNA.

Client Model Organization Model
Client 3 : & '
Client 2 & & &
Client1 || o & ¥ & o

( p Process Model : :

- » 2 = .:-I I

Fig.1 A conceptual structure model of PMT composed of clients, processes, an organization and resources
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3. HEERAIDOCIaAL—aVFEl

ARETIE, HEERIZEIT 2 ANBRE, KOZEDOANBOERRL~VN, ARERET) 7R EAEET 1t X DOMEE~5-
ZDRBETUTD. T2 CTEY, AWFEIEIZIAHREE T B B RACBWTHLEIGTE D L ), HMicHo—
Bibsn=ApET v 2 EHE L. AEETav AL, FEOTAILZA B A MET v 252552, O
TEREEOHT, @1 W THERRAE, @1 I TATHEE, @2 W THEE, @1 RELLREE, © 5 TRICHE L.
BT LR T 0 A0, 1 I TSI IERERET, 2 N T ZET L 2 2N 3 5. O TBEESy
BriZ, 1 RINTHEZBET DRIC, TOBEREICET 21EW, | R RER®R, R, Gk, SERe &n
B, FlzIiEsE & Uit EDLS, MEHEEE, AR, #hEfaiEoflie s, 1 S TA#REIzBEd
DM EATOVEETRTH S, @1 I THEAEE, OODHHFERIIHE- T, 1 KINTAEZBET DIEE TR TH
0, BIZIZEBICHREE AT - BIET D L ) B TH D, O SR, 1 RN TR k- TlibEshnz
2B O SVE & BRSO HEE TR T, Bl ISEREIC Xk > TN L SN #E o, KITiAKZ, BEXHOERL,
BE TARCBIT D RBAMER T H1EETH D, @2 I THIRIET, O TAR L% 2 N T4 H1E%T
FET, BIZITRAEICAR LI-ghs i 28I k> TN 22 EETh 5. @1 W TR, GOICkBT
% 1 WL BN O OMBLEEREE AT, LERH D &M L25HA1E, | WnTaEiE L, flzif
PRE OGS, SRR, AW, FHHEE - B E Y, MEAATEEEAE 1 INTHIC L TITHO1E(Th 5. O
~QFETORTOFREEEALIMEEXARL, BFO~OFTCOLETOIREEZ 1 ANTITHY. £/, TRILICAR
FEET 251, 1 RINTAEREICET 2 TRO® & 2 SN THEEICET 5 TROGIZZERZN 1 AT
BliE 3 5.

3-1 EXBOHEFM ARG ARRE

F 1L, EEEDRXG LT 24T 1 ADIEEO~OIZB W TULERREDE B2 3 DICXsy L, &
BB TEHA L CWO D EREORESE, BHREL UL, ROWMEZLRMIRZ £ & 7. 1 WINTHERIEICBI4 2 H6E
OROZEHHET A7, £7, 2 WINTHEMEICET 2HBEOOEFEAT IMNERDH L. T bHEEEE G
T 5 DIZET D8RI, @O 1 K0, O@@IE, 2 FAM & FE Lz, Lo BT, Mr—=—iZ2&NLT
BT AEE@QODEREE FET A7 0H S 2 I THICERE S, FL—T—3 1 WINTEICRE S 5.
L2 B Tl, PL—=—3AERET A VB TOEEICOWTHEDEHRAEZET L, PL—F—LA&ELR->TND
DT, 1 DOERETA L ETOEECEEIND. L1 BRIV T, 2 RINTHRICRET 2 1EEOO O E % 58
TLERL—=—1%, | WINTEICEIT AEEOQ@IC AW THRER B AT S . £ 2 C h L—F—fgiE L B
DIT, BEZE U 72 2 WINTHEZ DWW COVEEITIN Z T 1 RINTHIZ OV TOEE BTV, HRaIC1ODEET
A ETOEELE 1 ANTITO 121875, £11LE, FPL—=—KO Il —F—FNENORELZ, L —=—
DOHFAEL LT IR TV S,

Table 1 Description of skill development states by total experience, skill levels and human resource allocation

Skill development State L0 L1 L2

Average period of Yrs for developing skill level

from the previous state 0 ! .
Total Experience by Yrs (XX or more) 0 1 3
(DSituation Analysis
@1* Machine Operation - Training Medium
Level O_f the (31 Machine Trouble Shooting
each skill nd - -
@2 Machine Operation Traini Medi Ad d
(®Inspecting Intermediate Product famning cdium vance

15t 2nd 1st nd
Human Resource Allocation * % Machine T[ Machine

O - Trainer allocati Gradually changing .
: Trainer allocation i B . « i i
. . allocation from “by Macm#ﬁhine
@ : Trainee allocation . machines” to “by lines” .
By machines By lines

[DOI: 10.1299/transjsme.2014dsm0107] © 2014 The Japan Society of Mechanical Engineers




Suzuki, Koyama and Jin, Transactions of the JSME (in Japanese), Vol.80, N0.812 (2014)

(1) Lo Bep -

HREO@EE,
O~@F CofieeTaH

(2) L1 Bxp% -
(3) L2 By -

32 EEBEBREICBITAEEETA
ETOHEREEALUIEES
F—b hL—=—2 AOIEEEIL, &TOHH

THRIEIC RS S fRE & H

1 PN TR EIZRE 9~ D HRe &

AU TCBRE L1 &,

TZBPEL2I2ONT, v Ialb—varad Tl

3:2+1 ¥3Ialb—YavETIL

K 21%, 2 2o0EET A TGS R
TRE®-GBAEERL, ZNHH
LTV,
X 313,

1 N TAEERAEICBE T 2 e D~ %
AR L ETRE 1 NTITAS.

B 1 ROV 2 ORGEICER LT, BE T - ATk L CER SN DB EFTH 5.
BUBTEDORA A RGET 2 LV ) EfRC “MEEES” TRENTVS. b5 100, iRk

WCRAET D R T T MCHHET 2 E WD BT “RN T 7RSS TRENTWD

ProductNol
ManufacturingProcess
ProductMoz2

Fig.2 Simulation model describing the relations

between products and manufacturing process

X 4 KON 51%, 2 FEORLE (8L,

2B BT TRIOVERE 7 v —
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1 RELLBEIZB W T

1 ZOY2)
“@%fnﬁX”®E¢%@ﬁ7mtx%%waé
T SIS, SLE

MormalMode

1895
F—F—& LTIRETE 5.

BT 21DOFRETH D 2 WINTHEIEIZONT, 20

X, 1 ANT1O0EETA L HBETDH LD, £ TARIFRETIE, hL—
BRI RS2 LT, 20@%?74/%%@L@#%& ElnE%L
T2 ERET D, AFEREOTFHNZOWTIE, L0 EETIXEEO - DAFERT

X0 THDEBUEL, 2N

1WMI%@WK%?é&%%Q@k?4VéT®&%

e, BET o ADBREETALELOTHS. f 1,
EZONWT DI E ST TS 7 a ' AR F N S ECE BT 5 L 9 BIfR &2 50k

ManufacturingProcess

ZHEAL

2 135G

150, HEXEL

B THEERR

Fig.3 Simulation model describing the relations
between order modes and manufacturing process

(ZOWTHAES L8 (RIEESCE b T 7)) 208 %

B

B A0 T o FRlO/EE T v —T,
1 2 &8 oREETRIT2< R LT, 1 DO
1 RELSLFRA, 2&WI%@¢R&1&MI%%W®WTW¥ﬁ*
1 PN TAETRE D LB DA T S, HEH D S S8
ﬁmiwﬁﬁibﬁ%bfl&m1%®ﬁ%bﬁbﬂé.%¢%®%%Ei£&&

Th)

fr&
2, 2

1 YN T AR :HHAO){’E%

(B U CORICFEITIND. BVEEOEEIRMICOWTIE, ZOMOEEFEE & bis, K2R T LBV TH
B.
Table 2 Characteristics of operations composing the manufacturing process
- 5 -
. (DSituation @1* Machine @Inspect.lng @2™ Machine ©1" Machine
Operation Name Analvsis Overation Intermediate Oberation Trouble
Y P Product p Shooting
Priority 3rd 3rd 2nd 3rd Ist
Work Volume man-hrs 0.000 2.000 0.666 1.333 5.000
Complexity by ei_’fect on operation 10 10 10 10 10
processing speed
Information dependency by times of
L 11 1/10
communication requests per an . 0 0 0
. . (High) (Low)
operation execution
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TEETE (N0) 13, FRYERZREGREARIEDIERER DY 1| N TIREZAT o TeBR ORI I TAYS 3 5. VR
G, VERCMEIRAT v TR ORREDOEMES 2 ERAL LI RUE T, (BN EORREL L L big, 1R
KUFRIRE ] OAE~EEA 52 5. REHIRGECIXRH O, (EEEED) OB DML ~5 2 5 8% 2
EFFRE (1.0) SAUE L7o. 1HFHIEAFES, fOrEHED S DIFMAABERIERIZONT, L ORE OB TE®H
BIREERT 2% "L, HRIEFENEWEELVZDasa=r—va 2Tk o &T25.

Fig.5 A simulation model of the manufacturing
process of L2 State

Fig.4 A simulation model of the manufacturing
process of L1 State

X 41, bL—=—0OHEERRW L1 BCBE L EOANBRERNOY I 21— a VETLTH
L. 1 OINMTHEEREICBE T 2 E% (RUEBREEONT, 1 WO TAERRAE, 1 INTHGRE) % hL—F—2%, 2T
HEBEICBIT 212 (1 RS, 2 INTRERRME) 2 FL—=—2MT). b L—F—2 Y4 2 R5ERED )y
FrciE, FL—=—2MY 32 1 KEEREOERN B TH 5720, 2D 2 DOMEEITIFERIKFERERICH D,
BUEBREEOT & 1 LR Z /S ST RO RENZ L > CZORATR L TV D, 2 2 b—3 g VI TOR
WZIE, Fb—F =006 hb—=—{Z% L C, | WHGREFROBRERDELNT, ZOERE FL—=—
WERT HEEETT 5. 24U, RERERAEEEM CRET S, Wbwbhaia=r—ra v a#EL T 5.

K 50%, BL—=—0OHGERERRIA L2 BRICEFE L E XD ABRERIDOY I 2 L—1 a3 Y ET LV TH
. L2 BERECIE, 1 RN THEEREICBI 2R3 (ROEEREET, 1 SO TEHE, 1 YO THFREE) KOY, 2 %N
THEEEICBIT D1E3E (1 EBLSIRAS, 2 RN THEERE) % 1| ADIEEBTITY . ZOBZ, HFRIKFERICH D
RIEBRET ST & 1 LR IZR C/EEE TITb 5720, 1| LA TEROGEOLE T2, Lo, LI
Bk L 800, T b 2 DOMEEITERIRFRIRIZIT RS, aa=r—Ta UidEThitan

£330, vI2b—varE®TUIBITD, L1, L2 OFEFREPEICB T HEEEOHEL VA RLELOT
b5, FL—F—{EEBOFREL VUL, LB, L2 BREovFnt L2 BEEOFEL~LThs., hlL—=—
VEEE OEHREL UL, L1 B N BREET /T TR LI BEFEOEREL~L T, L2 B A BREET L
WZBWTIE L2 BEEOERE L~V THRESINL TN A, (D) 121, ¥ o b—v 3 BT DR EEDONERRHE]
GuEhdE) oBMICET 5, EETE, EEESE, KOEEBDAX L LV OBRERL TN 5.

Table 3  Skill levels of staffs in each training state and the skill effect on the operational processing speed

Skill

development Situation 1* Machine Oeration Inspecting 2" Machine 1¥ Machine Trouble
eveS'?aI;e ¢ Analysis achine peratio Intermediate Product Operation Shooting
LIl - - 1.0 1.0 -
L2 1.0 1.0 1.2 1.2 1.0
WV (man — hrs) X Eff_com
P5 (hr) = ( ) X Ejf comp (1)
Eff sk

PS:  Processing Speed BAEXDNIRIZE G HANIBRFR (BFRED)
WV: Work Volume BEEDFEHHGHERE (NBERE)
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Eff comp: Complexity Effect
Eff sk:  Skill Effect

EEXDEZENIBRENE X 2 EDFRY
BFERISHT DRELANILOUEEEANEZ 5B OERK

3:2:2 Y3alL—¥ay

L1 MOV L2 HREEO N BELEET /WICK LT, BEEFSCORERN R D 7O T IV A EHEL, Thb
THUACBT AV I ab—a VRERDGAERR NI EHEE LTz, AR OHEEIZIL, KTV FICBITFH A
N—""w b (R ICBT A I ab—ra UEREFIH L. AL—""y ML, Y Ialb—Ta UHiE
WLT, MNROWBET o APNUBES 5 Z N TEREF L THD. v ab—r g VHIERICRET 3
N TA—2—E T TNARERIL, v Ialb—ralFEL LT, RATRTEVINE L. ZNHOHTD
EREILOWTE, AET v AZNZUIZENTHRA THY, IO TICHOWTOEMmIIATRLIZE > TOT
—<DOFULTIEARW. F2, M T TMMIOWTL, ZORED/NT Y XFOEVINZEDORIGRRI~EETH - L%

Pi<BIIT, ®EINITEA— & —RERIC—EMMRICIEEST D LIEL TV D.

Table4 The number of generated orders and troubles in respect to the each simulation scenario

Scenario No. 1 \ 2 | 3 \ 4 | 5 \ 6 | 7
Duration (Hrs) 168
No. of Orders 3,308 3,780 4,253 4,725 5,198 5,670 6,143
No. of Troubles 220 252 284 315 347 378 410

3:2+3 Y3Ial—LariER

X 61%, Ll1EMEERLEEOABREDY I 2L — g USRS LT, I AES ZEE) HEINCHE S AL
B (A—7v b)) OF{fbE7Tey bLEZHOTHSD. b L —=—0OFBEEARA L1 BB H D, A4
T T AOMMEMEENY, ESCRA O LA 4, 000 FRLE £ CIIEMRMISHM L, Fll BicEseR4%
DEINT 2 & 4,100 FRREDIZIFE E L 2> TCND I ENGND. DI D, L1 BRI 5 ABRE T4

TIE, AT v AN D EIRIE, 4100 HHFERETH L LHERIEINS. FD—F, L —=—0OHREE R
WS L2 BePEI & D B, ZEPE 7 1 & A OALERAER IS, VESCIE AL O EENNTLE Y 4,700 R E £ CIIEARRAIIEEML,
FNLL FICESCRABD T 5 & Z 0N & 132 0 L Tn 2 ERSh5.

5000

4500

uil

4000

3500

pc: No. of Completed Orders (#)

@ L1 HR Allocation
[J L2 HR Allocation
3000 | 1

3000 3500 4000 4500 5000 5500 6000
pp: No. of Orders(#)

Fig.6 Number of generated and completed orders.
L1, 2 are the predicted throughput by orders
marked by rhombus and square respectively.

6500

of Orders(#)

No

Pp:

6500

O *
6000
O *
5500
O <
5000
i} *
4500
0 e
4000
3500 ? @ L1 HR Allocation
* [JL2 HR Allocation
3000 -
0 500 1000 1500 2000 2500
P,: No. of Uncompleted Orders (#)

Fig.7 Number of generated and uncompleted orders.
L1, 2 are the predicted throughput by
uncompleted orders marked by rhombus and
square respectively.

X 7 1%, L1 BRONL2 B2 N2 OB & B3, (Av—T"> N) OZfbE7ay LD THS.

Z Oy, ML, KRATHRH L.
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Table 5 Human resource allocation in respect to their availability: the enclosed number is the maximum trainees considering the
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Table 6 Changes of process performances and human resource allocation along path A

(€)

State Period Yr Lea.rning Processing Speed | Total Throughput Total Work Hours Average Cost
duration Yrs (No./Hr) (1,000 X No.) (1,000 X man-hrs) (No./man-hrs)
S1 0 0 14.1 0 0
S2 1 1 243 168 17 104.1
S3 2 3 28.2 628 52 83.6
S4 1 4 384 920 78 85.7
S5 2 6 423 1,627 131 80.7
S7 1 7 52.5 2,043 166 81.5
S8 2 9 564 2,997 236 78.9
S10 1 10 66.6 3,536 280 79.3
S11 2 12 70.5 4,737 367 77.7
Table 7 Changes of process performances and human resource allocation along path B
State Period Yr Learning Processing Speed | Total Throughput Total Work Hours Average Cost
duration Yrs (No./Hr) (1,000xNo.) (1,000xman-hrs) (No./man-hrs)
S1 0 0 14.1 0 0
S2 1 1 24.3 168 17 104.1
S3 2 3 28.2 628 52 83.6
S4 1 4 384 920 78 85.7
S5 2 6 423 1,627 131 80.7
S7 1 7 52.5 2,043 166 81.5
S9 1 8 62.8 2,548 210 82.5
S10 1 9 66.6 3,114 254 81.6
Si1 1 10 70.5 3,715 297 80.2
Table 8 Changes of process performances and human resource allocation along path C
State Period Yr Lea_ming Processing Speed | Total Throughput Total Work Hours Average Cost
duration Yrs (No./Hr) (1,000xNo.) (1,000xman-hrs) (No./man-hrs)
S1 0 0 14.1 0 0
S2 1 1 243 168 17 104.1
S3 2 3 28.2 628 52 83.6
S4 1 4 38.4 920 78 85.7
S5 2 6 423 1,627 131 80.7
S9 1 7 62.8 2,087 175 83.9
S11 2 9 70.5 3,255 262 80.7
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Table 9 Changes of process performances and human resource allocation along path D

State Period Yr Leaming Processing Speed | Total Throughput Total Work Hours Average Cost
duration Yrs (No./Hr) (1,000xNo.) (1,000xman-hrs) (No./man-hrs)
S1 0 0 14.1 0 0
S2 1 1 243 168 17 104.1
S3 2 3 28.2 628 52 83.6
S4 1 4 384 920 78 85.7
S6 1 5 48.7 1,301 113 87.5
S7 1 6 52.5 1,745 148 85.3
S8 1 7 564 2,222 183 82.8
S10 1 8 66.6 2,761 227 82.5
S11 2 10 70.5 3,962 315 79.6
Table 10 Changes of process performances and human resource allocation along path E
State Period Yr Lea.rning Processing Speed | Total Throughput Total Work Hours Average Cost
duration Yrs (No./Hr) (1,000xNo.) (1,000xman-hrs) (No./man-hrs)
S1 0 0 14.1 0 0
S2 1 1 243 168 17 104.1
S3 2 3 28.2 628 52 83.6
S6 1 4 48.7 965 87 90.8
S8 2 6 564 1,885 157 83.6
S10 1 7 66.6 2,424 201 83.1
S11 2 9 70.5 3,625 289 79.7
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Fig.9 Changes of processing speed and training duration from S1 to S11. Path A to E are the predicted processing speed
(process capacity) by years of schedule in respect to the different procurement strategies.
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Fig.10  Changes of average cost and training duration from S1 to S11. Path_A to E are the predicted average cost by years
of schedule in respect to the different procurement strategies.
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Fig.11  Evaluation of skill development paths by cost, human resource availability and processing speed. HR Availability
measures how fast the strategy procures the necessary human resources. Cost performance measures human resource
efficiency for the production during the procurement schedule. Processing speed measures the production capacity during the
procurement schedule. Path A to E describe the scores of the different strategies in respect to the three criterions.
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