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. Order Backlog

. Bookings

. Shipments

. Sale Force

. Sale Productivity

. Capacity

. Lead Time

. Perception Delay Of Lead Time, Perceived Lead time
. Sale Quantity Per RepresentatiVe
. Perceived Price Gap !
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. Price Per Unit

. Price Threshold

. Perception delay of price
. Capacity Order Signal

. Lead Time

. Total Demand

. Capacity Coming Online
. Orders For Capacity

. Capacity Order Quantity
. Capacity Additions

. Acquisition Delay
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Systems Thinking
In Practice B s I o)

58 1) Y 0l 5o o0 plas anze o] a4 5 )l gloanjo 0 g cod b (3l a5 col m o9 4 Y
JRUVES B FROPICTIIV NS W 7% SYCOV:IN 31 I VTSI [UUAEN PG S P VI W 3 PR FPE S DS SCIR VR P P

b Vsl (9,8 0l5 Dlpats bl (g8 Olg Dl £33 e 53l Comd g8 ol iobe b Ol
azr g b5 Ll 0,50 B8 fiee el BTN 0 j00 29 8 (e 5l e Ll 5 0,5 0 5B o) 5L
B (YO) Luly, ,o o ysio cpl o oy, ldim 00,5 co s’ (9,8 40 atdl ol _aisl sl 5l o, S o

: o)
/—'bDemred Sales
Force
Sales Force
Compensation Changebin Sale
Delay Fojce
Fraction Of Revenue Rae:;ues.l&lllocated
llocated To Sales —— ™ Aot e Sales Force
Revenue Per Unit
Sold S Order
/( Revenue Bookings Backlog

Price Per Unit /

<Total Installation
o Utilized Capacity

Cost Price Per unit / \

Capacity

Lead Time

0?93 Olg drmwgi Joo 5 ol - bl Jow :(A) g5

. Cost Price Per Unit

. Utilized Capacity

. Changes In Sale Force
. Delay

. Desired Sales Force

. Fraction Of Revenue Allocated!To Sales, Revenue Allocated to Sales

© o 9 o

0

W NN NN



Systems Thinking
In Practice B s I o)

st
National Conference on w @

Lo yuiio (o uslgy :(Y) Jgur

Bookings= (Sales Force*Sales Productivity)*(1-Share Market)*FC M)
Order Backlog= INTEG (IF THEN ELSE(Bookings-Shipments<0, 0.0001, Bookings-Shipments), 1000) )
Share Market= SMOOTHI(Bookings/Total Demand, 2, 0.1) \p
Shipments= Utilized Capacity )
Year= INTEG (Rate, Rate) ®)
Lead time= Order Backlog/Shipments 2
Smoothed Lead time= SMOOTHI(Lead time, Utilization Update Delay, 1.5) \2
Perceived Lead time= SMOOTH(Lead time, Perception Delay Of Lead Time) W
Perceived Price Gap= SMOOTH(Price Gap, Perception delay of price) @
Price Gap= Price Per Unit/Price Threshold Y
Sales Productivity= (Sale Quantity Per Representative-200*(Perceived Lead time)-200*(Perceived Price Gap)) av
Capacity Coming Online= INTEG (Orders For Capacity-Capacity Additions, 0) an

Capacity Order Signal=IF THEN ELSE(Lead time>Lead time Threshold: AND:Capacity Coming

. . O
Online=0:AND:Capacity<=\0.5*Total Demand, 1, 0)

Total Demand= (266439*(Year”2))+(499121*Year)+500000 ()
Capacity Additions= DELAY FIXED(Orders For Capacity, Acquisition Delay, 0) o)
Orders For Capacity= Capacity Order Signal*Capacity Order Quantity/"<Time Step>" (%)
Capacity= INTEG (Capacity Additions, Initial Capacity) v
Capacity Utilization Fraction= Capacity Utilization Lookup(Smoothed Lead time) OA)

Capacity Utilization Lookup([(0,0)-(10,10)], (0,0), (1,0.63), (2,0.75), (3,0.83), (4,0.9), (5,0.945), (6,0.99), (7.0.99), (4,
(8,0.99), (9,0.99), (10,0.99))

Cost Price Per unit= Variable Cost Per Unit+(Overhead Cost/Capacity) ()
Revenue Per Unit Sold= Price Per Unit-Cost Price Per unit v
Revenue= Shipments*Revenue Per Unit Sold-Total Installation Cost (v
Total Installation Cost= Capacity Order Signal* Installation Cost of Per Unit (v
Utilized Capacity= Capacity*Capacity Utilization Fraction e)
Change In Sale Force= (Desired Sales Force-Sales Force)/ Delay (Yo)
Desired Sales Force= Revenue Allocated to Sales/Sales Force Compensation )
Revenue Allocated to Sales= IF THEN ELSE(Revenue*Fraction Of Revenue Allocated To Sales>0, av)
Revenue*Fraction Of Revenue Allocated To Sales\, 0)

Sales Force= INTEG (Change In Sale Force, Initial Sales Force) (YA)
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@, Olgis polie Ay
\ Rate 0.04/12 Percent
Y Fc 0.4 Percent
¥ Sales Force Compensation 100000 Rial *1000
¥ Sale Quantity Per Representative 12000 Ton
o Overhead Cost 150000000 Rial *1000
4 Variable Cost Per Unit 10200 Rial *1000
v Initial Total Demand 500000 Ton
A Installation Cost Of Per Unit 40000000 Rial *1000
q Price Threshold 25000 Rial *1000
\e Perception Delay Of Price 1 Month
N Price Per Unit 15000 Rial *1000
Y Acquisition Delay 24 Month
Y Capacity Order Quantity 20000 Ton
VE Fraction Of Revenue Allocated To Sales 0.0165 Percent
10 Delay 3 Month
\$ Initial Capacity 50000 Ton
WV Initial Sales Force 1 Number
A Lead Time Threshold 6 Month
14 Perception Delay Of Lead Time 2 Month
Y Utilization Update Delay 1 Month

Gous il Y,0

} Jsaz 5 o] Slizz 45 olnl 0,8ha il 5 olal,s oVsh aaizee §f odh 5,51 goz coledol 51 ool L
S92 g0 sl yial )l polie wlul p dilale Sy sloo,g0 bg Jlo A (gl dllas ol solpinn Jow (sl oals 53
S350 g g byl ann g5 asliyy Jold oads oS @S G Pt Caw lonyo S (g3l and ¥ Jgaz o
aodS oS sl il g S8 (S93 Cumdg bl poanl Jlo A (b 53 ik mee 5 0dd oS w8
Sgb o GE VY BY Gla S o oy



Systems Thinking
In Practice B s I o)

st
National Conference on m

Total Demand

800,000

700,000

600,000

500,000

400,000

0 6 12 18 A 30 36 4 48 54 60 66 m 78 84
Time (Month)

Total Demand : Current

Silwanmis (yloy Job 4o Lol yolie :(VY) i

Capacity

80,000

70,000

60.000

50.000

40.000

0 6 12 18 24 30 36 42 48 54 60 66 72 T8 84
Time (Month)

Capacity : Current
Silwans gloj Jgb )0 adgi Cad )by olie :(1F) S

Revenue

200M

100 M

0 6 12 18 24 30 36 42 48 54 60 66 72 T8 B84
Time (Month)

Revenue : Current

(63 log Jb 55 el 0 oo :(08) S



Systems Thinking
In Practice B s I o)

st
National Conference on w

Sales Force

40

30

AT
0

0 6 12 18 24 30 36 42 48 54 60 66 72 T8 B4
Time (Month)

Sales Force : Current

Gilwdands sloy Job 5o (b9 yd (ylgi polie :(1F) JSi
Share Market

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
Time (Month)

Share Marlet : Current
Gilwams oloj Job 5o &8 20 150 w2 olie :(1Y) S

it glog b o)z 9 >1rb Y0

Lol e gt canl ool cel o Xle Lol ol ad @ g b bl jo pibolus! ol s 54>y
Lol lien 5l Fge DAeMbl ay (o i sy azgi b Gubol (0903 (i B39 y5b @ 1) )9S o]
Lo, bl O a0 4 Lol iol38l ol 0o 5 slpaion &858 cpl 8 05 b &Ojgiee 5l o cdlndS 0 0, Sls
Ol el e o i |y giluans ey Job jo Lol 5 VY USS ol | ol o 0gd (2,8 a0 F
Dgds oo 0010 s dalsl 40 sdeliiwdy bl § el 48,5 plaul (g jludd sad i Lol 5

olo ;o 5 B v e plwl B OY68 matzme adgl adei Cod )b gl oo sdalin VF UL 0 a5 ok yles
Arw g Cawl S @ p3Y b oo ol ole jo (3 Voo e oo S8 b YA ole po b A 831 by bl
ool ol sl onls (o3 ol YT Wlas! fley oo bie i Vv e v polie )0 i Oja0 @ oy cod )b
alo A 38l bojolyaelie @l s 10 S oS o sl 1) oz odgs cud b oll aslip OF olo o Jow
DBl oo 3y Cod )b arwgl iz (I ake e 4y 5l aS BT ole )3 99,5 e alamMe SO l 5o el e (LA
3 b oo ialial Llate 5 awTyo VA ole o oz adss b b 5l 6lo 0,0 b g ol azily als wel)o
Sg g0 abaxdo .l 0030,5 o el odls A bre (59,8 35T e Slawi > a5 Jhg,8 les 55 VE SO
O oo g byl alBI L T 5l e Lol sl o Ll 31 VA ole B eodle o SO b e o 5, a5



Systems Thinking
In Practice B s I o)

st
National Conference on m

S S5 el o G VY S 53 JLo k(o 59 S5 5 e Slpnns 5 o by 55 G
polie 30 i 9y (el 4 a5 b o 8b o s byl ol Bl s 0 YA ole 5l e 55 o] S
Cilisee byl s s Joe b c | 559,0 sgley Jsb 53 s byl 630,80l alte o 138 5T gl el b
g ol byl sl slo pite polie Coxd g (5UsS (slagy L ciyas b Ly cpl )3 0,5 )18 oy 0 3590
a3 gy (ol At Slagy i (o 5 (b Sstoe Jelos Ll b cnl Bl S e oS g8 Gl

33,5 o Sleiiny b 8 4 i

Fypie 4oy 3 9 Ceoud )by 38 518yl s e gy sl (o) 2 g Aok

Ay g Ceowd by a3 o el )b polie caul pAL Clis] bewd 0,65 loy Job jo a8 bl 3
Y Jguz 50 gyl a0 CJB o i ib oo ooy cud b (g5 50l Al e jo ools S 1 AT e
Cawd 4y ol g Casl oals [zl lagy L (pl 51 SOy con (glwand Jow (bl ol 5 canl oads a8 S las o
08,85 o oIS Y BN sla IS 10 (Bg,8 oles 9 adg cud b el o sla pate polie (slp ool

i 4y 3 g Cengd gl 4y 32 b kel hliko Glag JLow (o 9 P 1b (Y) Jgu
e Agpa e Hlywaaiy gl
Ve Yoo VO, v e NDoyeoe,one Base

Ve VF BT NOFeeeeee sl

VLEYE VB A ABY,eeees G122

W, ¥S AVYee \PAseeee sI3
Revenue

400 M

. il 1

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
Time (Month)

Reverme - s13

Revemue : s12

Revenue : s11

Revenue : base

s13 5512 611 glags Jhow coxi (3 lwdunid lo Job 30 ool yo polie :(1A) JSCi



Systems Thinking
In Practice B s I o)

st

Capacity

100.000

85,000

70,000

55,000

40.000

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
Time (Month)

Capacity - s13
Capacity : s12
Capacity : s11
Capacity : base

S13 5512 511 gUogy ylow i (g jlhwdnnis 3o Job 53 dudgi casd b5 Lo :(14) JSCib

Sales Force

60
45
30
. /|
0
] 6 12 18 24 30 36 42 48 34 60 66 72 78 84

Time (Month)
Sales Force : s13
Sales Force :s12
Sales Force : s11
Sales Force - base

13 5512 511 gvgs yLaw Cxi (g jbwanndd yloy Job 10 (098 oyl polde :(Ye) JSC&

gl Cad b 331 Hldo 9 650 oyt U loj e (o yiel )y i gy )lw oy 2 9 (2150
byl ghylo adg cud,l auli8l Jlade b o ade cud )b il (gls o ez 5l (ley Do el oy
T Jgaz )3 el inl o)ls 092s ylil 99 (nl oS 5 alidie lagy )l Sl Bl g o Lo (ogSne
Ll gy sl (ol 51 SG 2 o (g5l Joo el ool az8 )5 )15 )0 il )by 99 cnl oS 5 5l (e 925l ans
YY B YY sl S 0 (og,8 olg g odes cad b wawl o la i polie glp ool s s LI Rty PR

D88 o )l
gl Cad b o381 lade 9 6510 o pte U sloj W (gl oyl ilie (slagy sluw oy 9 215k :(F) Jguz

g cad b Gulisl jlude hlopone U ley e gr lw

Yo,eee v¥ Base
Yo, o0 \e. s21
VO, v YA s22

Y&,"’ Y. s23




Systems Thinking
In Practice

SLlOSLas o5l

A3 o LR (S

st

National Conference on

Revenue

400 M

300 M

200M

il

66

100 M

——""T"T 1 !

0 6 12 18

24 36 42 48

Time (Month)

54 60 72 78 84

1523
1522

1521
:base

Revenue
Revenue
Revenue
Revenue

§23 5522 521 gy yluw i g 3bwands (yloy Jab 50 del 3o yalie (YY) JSi

Capacity

80.000

70,000

60,000

50,000

40,000

12 18 24 30 36 42 48

Time (Month)

54 60 66 72 78 84

Capacity - s23
Capacity : s22
Capacity : s21
Capacity : base

$23 5522 521 (g g Jlow Cxi (g jlwancds 3loy Jab 10 adgi Cad b olie (YY) JSi

Sales Force

40
30
20
10
0
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
Time (Month)
Sales Force : 523
Sales Force : 522
Sales Force :s21
Sales Force - base

$23 5522 521 gWogy ylw oS (g jluwdmid ko) Job 35 bad sle oo (YY) JSCi



Systems Thinking
In Practice

st

National Conference on

SLlOSLas o5l

A3 o LR (S

(b8 4 Al plass | aol )3 puS g (B935S po B (Bg,d Hladie Gl el )l i gy Jluw (o pr 9 (215D

btz sal s (i g Gig 35 50 0 gy ke sl le g8

ol 90 ol a5 5l See 9ol aw F ooz 0 bl cpl o il oo S delje 5l g ,8 4 audl
‘5|ﬁouTwo¢3@ugwlow Ll g bw (ol 1 SO o cov (gl ancds Jow . ool a8 )3 las o
03,85 o IS YE LYY Gla S 0 (9,8 (g5 g odgs cud b caalye slo pxie polie

9% & aidly (pLaisl ol 50 yuuS g 9,8 35 0y 9,8 slie gl ol)ly alio (GLagy haw oy 9 (>15b (D) Jou

“):3J§ LY xéE _y?L«Zb;\-lAT)A JMS’ LJ;}JA js’jﬁ A g;:}Jé Hldae Jﬂ)t*~
AT VY, Base
ARY4 AA RN s31
V0 1,0 32
/D AR s33
Revenue
200 M
150 M
100 M
500 \%" I “
0
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
Time (Month)
Revenue 1533
Revenue - 532
Revenue - s31
Revenue : base

§33 5532 531 gldgy ybow i (g 3wy yloj Jab 5o ol 3o yalie (YF) JSi

Capacity

80,000

70,000

60,000

50,000

40,000

24 30 36 42 48 54

Time (Month)

0 6 12 18

60

66 72 78 84

Capacity - s33

Capacity - s32

Capacity : s31

Capacity : base

$33 5532 531 (g g law Cxd (5 lwancdy 3loy Jab 10 ddgi Cad b polie (YD) JSCi



Systems Thinking
In Practice B s I o)

st
National Conference on w

Sales Force

40

30

20

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
Time (Month)

Sales Force : s33
Sales Force : s32
Sales Force : 531
Sales Force : base

$33 5532 831 (gLrgy Jluw i (g3 lwauais ylo) Job 30 igyd oyled polie (YF) Ui
G»T Olllao gl Wlolpsdion 9 (5 5 d .f
Slly )0 S eeeal Gl e (n e 5l (S o)lger o GlocS il e adg Cod b anugt 5,46l 5
Sejls adg cudyl il aS 0ed o U Ll alies cpl Caeal Ll sog OS5 Al (55,4l
09l |2l 6 pSeeal 2 e Juloe aldS (285 Ja )5 (e e (nl &S g0 9 Sl 0Ly 6 IS e
009y8 Ole 092y e adei o8 b polial el andls Jlos a4 eS80 Glp 1) gl slean e cl (Sew
Slilaw Josd 50 Bagn ar e Wi oo cmnlbio (Jloj )0 agi Cud )l lEl pas 05 (Gom ) S axlge
onl Camal cuils a5 o Wb pioren Lm0 o 8 0, ble j0 a4 |y ES L0 1L pae o] Slad 45 09
Sl Sl 2B 9 I L3 979 5 g cudib Gl ol slaan e 4 4zl b oY Caio (0 £905e
Oy dlg>
48,5 bl (bt (6090 adlllan (lyie 4 Glul)s oY9d gotime ;0 3 Khe Jyamme (o8ly Sledbl (sl
Cad,b g ade cud )b Il slols LS Jow ) dw 0 Gudod cpl adei cud )b o5 sl aliis Lgy Jow ool
OBl IS slalis 5 Sl jliw (lie o292 Ol Jold ooloidny Joo mie Lo pitie g 0B a8 )5 i )5 (g8
@ladinse 5 (g Seend i Sud bl 610 00 U Sloy DSB8 il g s Cudyb ang an e
B o san ] Jlas! bl s 5 G955 Lals bl p oo (g5lwaccd Jow @l b ocil o OY game g
by 28 )5 53 oy 2 0590 L] 51y 5o Cov g g adgs bbb el o (sl ke olie calizes slag, L
Sl OF ole jo guzlg Voo e e (B SG allo A Sloj o3l 50 (lwaned @bt Golol 2 0ddgi o8 )b il 3l
S Ve ay aBlg adgr cud )b YA olo jo cadgr cud b Slasl aale YT by o (5,8 4 az g L 1A 0S 6
G5y wle Glagy b )z 5 b Jae Glaylly polie )5 esd Jletsl 4 azgi by o0 ole o
BENETRC R KPR P IUIUE N - U] B RV-IPp- NIRP VIR L DS RLIN VIPUEL SNP VTR T SLIPUE: I ORI USSP E VN
Selg Cedy b sl gloseiie 5 2 of Dl 5 S plonl (g8 4 adly (olais selpo S5 g8 35 5
el 00335 A5 (B9 B Ol g



—
A 593

o A
AEh

Systems Thinking
In Practice

st

National Conference on

w28 Ol mreal sln | Ol el (0 (3laes 5 9,8 hee wdi by anng (550l aliene Ly (55lo e
Obey o 1y lecaslow (p e g 005 el |) piew )0 og cud )b ioldl sl (nSeS LG %ST«s”
@l b5 Sjpe a4 Blg oo &5 Sl ol y2l> g soleiiag 9505, Sblre (et 5ol Jloel conlie
oo S, S 52l ogdle 05T wal b 5 ) mlio o po sy S )b (6,0l Glocs Tl a9 s
Syl y e (A Fodazmy b iy b iite (oged Bl (el 00,505, (nl (o2, oo wile ooty
yslose a3 | i o

el wis 5y0 annsgi b alie ol bigy Joe 995 00 ol ST Slilllae jo pol> gy dnwgi jslite 4
Lozl s Shoe Cundg 5 095 Dl yolo (Dl )lg 900 430 (655 Ao wle (6,503 slaperie g Wk 035
S gl 98 oo Sleiin sl Cdib i jaelp Al > 050y, drng jslaie 4 L0ph w8 S L5 3 LS,
5 8 alie )50 (L2 (sile e wiile by, ple lead S @S b Glaghy (nl yo 0ol

&lw Y

bt Jolow 5l ooliial b o3 Y58 corio (el 00 6551l 995 LOYAA) 15 eilays 5 1 S5 Lo g o salblS JL2d1
YNV 0N G5k anlitmgsy daginns

S5l eolawl b o 090 qu‘LA 0ty 8 S 1 5o Jolse Slolid (VYAY) of g9 5 .p o S ooy (bole= LY

OA-YA (\‘)\? ‘u‘f‘ 90 Lo e ‘_gl.mkr&j).: 5;3)|.) J,w » ‘53[5 3,90 W GLQLS"Lly

ol 050555 Joke p Sledlbol (53,5 156 c ) (VYA (i 6 )08l 5 .S w3 ez 8 i souns ol (g3geme .Y

“_,’JL?))L: ijf ‘o‘)lss U"“L‘ c)..?u) LsL‘}’ ] CAM.:LM& M 9 2 (\Y“’(\‘) “TP “;L»..A 9 T «SOgo ¥
NPV (ERVY

:)9.1'.5 BNt .)..J}: 9 d)L"“‘ Md)b Q‘J"“" » LboLfs):.S 69)..4.4 ;A.>5Mu M.o.d C)La‘ e (YYaY) “z s‘jl..'a) 9.0 ‘)jja'.;.a A

6. [Ho, J.W., & Fang, C.C., (2013). Production capacity planning for multiple products under uncertain
demand conditions, International Journal of Production Economics, 141(2): 593-604.

7. As’ad, R., & Demirli, K., (2010). Production scheduling in steel rolling mills with demand substitution:
Rolling horizon implementation and approximations, International Journal of Production Economics,
126(2): 361-369.

8. Bradley, J.R., & Arntzen, B.C., (1999). The simultaneous planning of production, capacity, and inventory
in seasonal demand environments, Operations research, 47(6): 795-806.

9. Choucri, N., Goldsmith, D., Madnick, S., Mistree, D., Morrison, J.B., & Siegel, M., (2007). Using system
dynamics to model and better understand state stability.

10. El Ouardighi, F., & Erickson, G., (2015). Production capacity buildup and double marginalization
mitigation in a dynamic supply chain, Journal of the Operational Research Society, 66(8): 1281-1296.



—
A 593

o A
AEh

19.

20.

21.

22.

st

Systems Thinking
In Practice

National Conference on

11.

12.

13.

14.

15.

16.

17.

18.

Eppen, G.D., Martin, R.K., & Schrage, L., (1989). OR practice—a scenario approach to capacity
planning, Operations research, 37(4): 517-527.

Jack Hammesfahr, R.D., Pope, J.A., & Ardalan, A., (1993). Strategic planning for production capacity,
International Journal of Operations & Production Management, 13(5): 41-53.

Johnston, M.W., & Marshall, G.W., (2016). Sales force management: Leadership, innovation,
technology, Routledge.

Kamath, N.B., & Roy, R., (2007). Capacity augmentation of a supply chain for a short lifecycle product:
A system dynamics framework, European Journal of Operational Research, 179(2): 334-351.

Kogan, K., & Khmelnitsky, E., (1995). An optimal control method for aggregate production planning in
large-scale manufacturing systems with capacity expansion and deterioration, Computers & Industrial
Engineering, 28(4): 851-859.

Lee, S., & Prabhu, V.V., (2015). A Dynamic Algorithm for Distributed Feedback Control for
Manufacturing Production, Capacity, and Maintenance, IEEE Transactions on Automation Science and
Engineering, 12(2): 628-641.

Liu, S., & Papageorgiou, L.G., (2013). Multiobjective optimisation of production, distribution and
capacity planning of global supply chains in the process industry, Omega, 41(2): 369-382.

MirHassani, S.A., Lucas, C., Mitra, G., Messina, E., & Poojari, C.A., (2000). Computational solution of
capacity planning models under uncertainty, Parallel Computing, 26(5): 511-538.

Richmond, B., Peterson, S., & Charyk, C., (1994). Introduction to Systems Thinking and ithink, High
Performance Systems, Hanover, New Hampshire: IncSpengler, T., Rehkopf, S., & Volling, T., (2007).
Revenue management in make-to-order manufacturing—an application to the iron and steel industry, OR
spectrum, 29(1): 157-171.

Sterman, J.D., (2000). Business dynamics: systems thinking and modeling for a complex world< No. HD30.
2 S7835 2000.

Vlachos, D., Georgiadis, P., & Iakovou, E., (2007). A system dynamics model for dynamic capacity planning
of remanufacturing in closed-loop supply chains, Computers & Operations Research, 34(2): 367-394.
Wang, D., Nie, R., Long, R., Shi, R., & Zhao, Y., (2016). Scenario prediction of China’s coal production
capacity based on system dynamics model, Resources, Conservation and Recycling.



—
A 593

o A
AEh

Systems Thinking
In Practice B s I o)

st
National Conference on w

Production and sales capacity planning In the steel industry with system
dynamics approach (Case Study:Rebar, Khorasan Steel Complex)

Meisam Omrani

Ph.D. Student in Operational Research Management, Ferdowsi
University Of Mashhad, & Faculty member Of Management Department
of Tabaran Institute of Higher Education, Mashhad

Seyed Mohammad Khalili
member Of Department of Industrial Engineer, Faculty of Engineering
Khayyam University of Mashhad.
Alireza Pooya

Professor Of Department Of Management-Faculty Of Economic And
Administrative Sciences, Ferdowsi University Of Mashhad.

ABSTRACT

Capacity planning has been one of the main challenges of operation managers, especially in production
systems. This decision is mainly classified as tactical or strategic plans which need great amount of
investment. Traditionally, companies decide to expand their production capacity when total income is
increasing, however, development of production capacity without expansion of sale force not only is a
waste of money, but also causes huge costs of inventory and capital. This paper concerns with the
optimization of capacity planning of production systems. In this regard, a system dynamic approach is
proposed for production capacity planning that encompasses critical variables and parameters in an
integrated manner. Various variables including sale force, demand, production capacity expansion cost,
sale force expansion cost, delays in expansion of capacities, sell price and production cost are considered
as the major variables in the system dynamic model of the problem. Simulation of the model alongside
sensitive analysis under different scenarios provides a comprehensive view of the problem for the
operation managers. Production and sale capacity development planning in steel industry, which
requires enormous investments, is considered in this research. Production capacity of rebar in Khorasan
Steel Complex, which is one of the main steel producers in Iran, is regarded as the case study of this

paper.

keywords: Production capacity planning, Sale force, lead time, system dynamics.



