Marc Hoppe

®

Inventory Optimization with SAP

b Master inventory optimization using SAP ERP and
SCAN APD with this updated & expanded new edition

b Explote inventory factors such a8 nventory controlling.
demand planning; MRF, and much more

b Learn how to improve your forecast accuracy and

planning

S,

Marc Hoppe
H Galileo Press

-s.

Galileo Press

Bonn « Boston

205 _BOOK.indb 3 5/6/08 8:05:52 AM



205_BOOK.indb 7

Contents at a Glance

1

A

C

Why Inventory is NECESSANY .......cciwsivvisimmsmvmmmessesmsssmusisaness 25
Factors Influencing Inventory ............ccoooiiiiiiiiiii, 43
Inventory Analysis . u:crnnmsmisrmsmsnimsairisiis e 57
Demand Planning and Forecasting .................c...oooiiin, 99
Material Requirements Planning ..............ccoooiviiiiiiniiiinennn, 233
Service Level and Safety Stocks ..., 335
Lot SHZES e 451
PROYUCRION isumnssamnsioymmnssisssaisisyssss s s s aie bysms 550 Sa s 5 ang by e 507
Inventory Controlling ... 625
B ] 683
AULROr 691
SAP ERP Add-0ONS conaamsmmsmuamamnm ity i aaaas 693

5/6/08 8:05:52 AM



205_BOOK.indb 9

Contents

1 Why Inventory is Necessary

11

1.2

IAVERTOFY COREEDRES . v aummmmmmsaiamsmmssnsms e mss p s haes 26
133, Advantages of INVEntonies . ussesssmmsomsmmiirmeismmme 26
11.2 Disadvantages of Inventories ...........cccccoiiiiiiiiiiiiiiiiiiieniiiinnnn. 30
11.3 Inventory as an Adjusting SCrew ......ccoooviiiiiiiiiiiiie e, 33
11.4 Uncertainties in the Supply Chain ........cciuinni 34
11.5 Demand-Side Uncertainties .........cccccvviviiiineiiiiiiiiiieeeeeee, 35
116 Supply-Side Uncertainties ...y 35
How to Deal With Uncertainties ............oooovviiiiiiiiiiiiiieeeen, 38
1.21 Demand-Side Optimization Potentials ................ccoooiiiiiiiil. 38
1.2.2 Supply-Side Optimization Potentials .........cccccovviieeviiiiiinenn.. 39
1.2.3 Comprehensive Optimization Measures ...........cccccceveeunennnnn. 41

Factors Influencing Inventory

2.7

2.2

FIVEe INStrUMENTS oot e e e s e e e e enens 43
24043 'Demand PRNNINE . ccnssnmnimassimismasmsissimminssrasiso e
2.1.2 Material Requirements Planning (MRP) .......cooiiiiiiiiiiiiinnnen, 45
20.3  ProdUCION oo 48
Controlling by Inventory Monitoring .........oeevvvieiiiiiiiiiiiii e, 50

Inventory Analysis

3.1

3.2

Inventory Analysis OptioNS ...cucsusnsassimanmas s s 51
341 ABC ANalySiS .oiiiiiieeiiiiiee e 52
312 XYZ analysls oo ammmmnssesvimsmimiiss cmsmaiisssini s 58
ABC Analysis With SAP ... oo 60
3.2 Outlining the Analysis Process .:.sswassasmsimismssisasissens 61
3.2.2 Determining the Analysis Goal .........cccceovviiiieiiiiiiiiinecin, 61
3.2.3 Defining the Area to be Analyzed .........ccccciveiiiiiiiiiiiiiiiinnnn, 61
3.2.4 Calculating the Data Basis ............ceuveiiiiiiiiiiiiiiiiiiiiiiiieeeeee, 64
3.2.5 Deflining the ABC Stratefy ...ascwssassrasmisnsnsmisgs: 68
3.2.6 Defining Class Limits ....coooiiiiiiiiiiiiieiiiieecee e 7
9

5/6/08

8:05:53 AM



205_BOOK.indb 10

Contents

10

3.3
3.4

3.5

3.2.7 AsSIgNING ClASSES: .suusnsssaususessnvssmssvannsssissmes ssssiassmssassesiis i 72
3.2.8 Evaluating the ABC analysis .......cccccoiiiiiiiiiiiniiiiiiiieiiiieeeeann, 73
3.2.9 Performing an ABC Segmentation .........cccccociieieniiiiininininnnns 75
3.2.10 Case Scenario: ABC Analysis for Warehouse Optimization .... 77
3.2.11 Case Scenario: ABC Quantity Flow Analysis ..........ccccoeeennneie. 79
XYZ Analysis in the SAP System ..o 81
Combihing ABC and XY.Z ANalYSES  sssswsrimesimaaiomssvssniss s 83
3.41 Optimization Using the ABC-XYZ MatriX ......ccccooevriiiiieennnnnns 384
3.4.2 Creating An ABC-XYZ Matrix using SAP ERP ..o, 91
BUTTARBATY! osomsammsiios asssonssososnsas s aronss S50 s 653 50050 S0 A oA SR SRS S PSR 98

Demand Planning and Forecasting

4.
4.2

4.3

4.4

4.5

4.6

4.7

The Influence of Demand Planning on Inventories ............ccccccvnn... 99
The Bullwhip Effect ... 102
4.271 Example of a Bullwhip Effect umvnnowmpsanmimmmmmsss sz 102
4.2.2 Causes of the Bullwhip Effect ......ccooooeiiiiiiiiiiiii, 103
Optimization Potentials for the Forecast ..........cccoovviiiiiiiiiiiiiiennnnnee, 104
4.3 Analyzing Market InflUences. ... 104
4.3.2 Analyzing Product Influences .......ccccooovviiiiiiiiiiniiiiiiiiieeceniinnn 107
4.3.3 Creating a Consistent Data.Basi§ ... 113
4.3.4 Defining the Optimal Forecast Horizon ..........cccovvviiieeeenninnnn. 124
4.3.5 Considering Promotions: ... assesann 126
4.3.6 Defining Forecast Responsibilities ...........cccooviiiiiiiiiiiiiiiinnnn. 136
Selecting the Forecast Method .asssmsmsimemismmsssmasssasisarins 140
4.4 Forecast Methods ......cocoeeviiiiiiiiiiiii e 141
4.4.2 Procedure Model for the Selection .......cccccoiriiiiiiiiiiiiieininnnn 145
Details of the Individual Forecast Methods .............ceeiiiiiiiiiininnnn.n. 157
4.51 Unstable Demand and Incomplete History ..........ccccceiiinenn. 157
4.5.2 Stable Demand and Incomplete History ......ccccocoviieviiininnnnnn, 163
4.5.3 Unstable Demand and Complete History .........ccccooeeiiiiinnnnen. 169
4.5.4 Stable Demand and Complete History .......cccooovviiiiiiiiiiinnnnnn. 174
4.5.5 Spare Parts Planning Model (Unstable Demand) .................. 179
4.5.6 SUMIMEIY  ooiiiiiiiiieie ettt et e b e st a it e aa e ean s 187
RUmning @ Forecast sasusasnascunmasannussis s srmEimEm 189
4.6.1 Configuring the Settings ........cooviiiiiiiiii 189
4:6:2 Running a Forecast i SAPAPQ suemwmmminssimmainissios 194
Forecast Accuracy and Alert Functions ........ccooiiviiiiiiiiiiiiii, 206
4.71 Ex-Ante Consideration ossssssssivsvisssisssssisasissssisaimisisises 206

5/6/08 8:05:53 AM



205_BOOK.indb 11

4.8

Contents

4.7.2 EX-POSt FOIrRCASE :cicsssssmvimmmamismsiassnesaqomssan ssmissnissse snii sowneas 206
4.7.3 Overview of FOrecast Errors ....oovviiiviiiiiiieiiiieieiieeeeneineenns, 208
4.7.4. Univariate FOrecast Errors scvssnassssimssnassssisvsissmsivsisiv 209
4.7.5 Causal Forecast Errors (MLR) oviviiiiiiiiiiiieeeieeee e 220
4./7.6 ForecastEmors in SAPAPO: wveanasnassssnanansevassms 223
4.7.7 Comparability of Forecast Errors ........coooiiiiiiiiiiiiiiiiiinnenn, 224
4.7.8 Forecast ACCUTACY sismiasrmisvasrrnianiarasarame 226
4.7.9 Alert MONIEOr oot 227
SUMMMANY  sonsrsssiim s e e e iy S A L S A S T SR s TR 231

Material Requirements Planning

5.1
Dl

5.3
5.4

3.9
5.6
S 4
5.8

2:9

510

Objectives of MRP ... 233
Requirements Caleulation wsswmmmmanmimmas s s s 235
5.21 Program-Oriented (Deterministic) Requirement

Determination] s vuvsmumnamas s e e 237
5.2.2 Consumption-Oriented (Forecast-Based) Requirement

DEIErMINalON cwmmsssmimns it st s e 238
Accumulated BalanEes: ....icamssmmissmmmviissesssmssnisrmmiss i 239
Order Calculation ......oooeeiiiiii e 241
541 Order Cycle: ProCeaUre ..cvisvinsisisnsismissvassasevisvansssiasvii 241
5.4.2 Reorder Point Method ........ccoiviiiiiiiiiiiii e 244
5.4.3 Mixed Procedures: s cvmssmsissasamsmmsi s 246
5.4.4 SUMMANY ettt e e e e e e e e eanes 248
Impact of MRP'on INVENtOrY: .o sassssnasssssamsnsasonpesmis masssassasisssnss 249
Tools for Selecting the Optimal MRP Parameter .........cccooevieiinnnnnne. 258
Strategic vs. OperaliveMBP" w oo e 260
Strategies for Make-to-Stock Production in SAP ERP ..........cccce.e. 266
5.8.1 Planning with Final Assembly (40) .....cooooiiiiiiiiiiiiinn, 267
5.8.2 Production by Lot Size (30) ...coovviiiiiiiiie 271
5.8.3 Net Requirements Planning (10) ......ccccussicaniiniionannssissaiansennss 273
5.8.4 Gross Requirements Planning (11) ...oooiiiiiiiiiiiiiiiiiiecii 275
5.8.5 Planning Without Final Assembly (52) .......cooiiiiiiiiiiiiiinnnns. 277
5.8.6 Planning with Planning Material (63) ......cocoviiiiiiiiiiiiiiineennne. 281
Strategies for Planning Components in SAP ERP ...........cccooceeiiiiiin, 284
5.91 Planning at Assembly Level (70) .....ccoiiiiiiiiiiiiii 284
5.9.2 Planning at Phantom Assembly Level (59) .......cccocovvieiinnnnnne. 286
Strategies for Make-to-Order Production in SAP ERP ..........cc.c... 289
5.10.1 Planning Without Final Assembly for Make-to-Order

Production (50) ..o 290

11

5/6/08 8:05:53 AM



205_BOOK.indb 12

Contents

12

511

512
513

514

2.15

510.2 Make-to-Order Production (20) ......cccciviemmsiiiviaeiionicnssansesss 292
Consumption-Based Material Requirements Planning
USing SAPERP' sxcvssssusmssssiwsnsssvimsssssmssnsivnss i saavenssidss ssse s svimssavsniin 294
5111 Order Cycle Procedure .......ooooviviviiiiiiiiiiiiniiin v, 294
5312 Forecast-based MRP wonammsmsmmasimsmmsssmsem s 296
511.3 Time-Phased Material Planning .......cccoooviiiiiiiiiiiiiiiinneen, 297
511.4 Range of Coverage Profile in Time-Phased Materials

Planning .ooooiie e 299
511.5 Time-Phased Materials Planning with Delivery Cycle ......... 300
511.6 Time-Phased Material Planning with Reorder Point

PRANING ot st i e S eiese s 302
Reguirements Strategies IN'SAP.APQ  ..viuiimissmssmossssaasasens 303
VMI and SMI MRP Procedures ...........vveeeiieeeiimiiiiieeeeeerieiniinnneeens 305
5131 Vendor-Managed Inventory (VMI) .o, 306
513.2 Supplier-managed Inventory (SMI) ...cooiiiiiiiiiiiiieeee, 322
513.3 Summary of the Various VMI Scenarios ........cccccccoeeiiiiannnnne. 325
Potential for Optimization in Material Requirements Planning ....... 327
5141 Stockholding on Different BOM Levels .............cccinnn. 327
514.2 Optimize Master Data Parameters ...........ccoooiiiiiiiiiniinn. 329
5.14.3 Selection of the Correct MRP Strategy .........cccciciieiviinnnnnnnn. 331
SUIMIMATY oottt e e e e e e e b e s e et ea e a e e eans 334

Service Level and Safety Stocks

6.1
6.2

6.3

6.4

Relationship Between Stock and Service Level ..., 335
Service Level ..o 338
621 Considerations:and Goals ussssuisimmvasissnmasssssassiassssssse 338
6.2.2 Measuring the Service Level with the Service Level

MONIEOT AdD=ON!  osmisscmmnmsssmsmisss s sy e asisss i 346
6.2.3 Service Level Optimization Potentials ..........cooiiiiiiiiiiniinnn, 348
6.2.4 Optimization with Order Processing in SAP ERP .................. 353
6.2.5 Optimization with Global ATP in SAP APO .......cccoiviiiiieininnn, 355
Replenishment Lead TIME :uessissss s ssnssissssaissmnstsssessssssesasivs s 366
6.3 RLT IN SAP ERP oo 366
6.3.2 Optimization Potentials Using the RLT Monitor as an

Add-ON o 369
Farecast Quallly wasswmarsmmrmmamses i e A r T R SR v 373
641 Nofmal DiSTHDUNON asonmmmicssesmnssssvaremmisesmveasmsssanss 373
6.4.2 Normal Distribution with Variances ..........c..ccccccciiiiieenninnnn. 374

5/6/08 8:05:53 AM



205_BOOK.indb 13

Contents

6.4.3 Monitoring the Forecast Quality With the Forecast

MONITOr Add-ON  cooeiiiiiiiiii e 376
I o o 378
6.5.1 Factors That Influence Safety Stock .........cccoooviiiiiiiiiiiiiiinnnn. 378
6.5.2 Real-Life Safety Stock Methods ... 381
6.5.3 Standard Safety Stock Planning in SAP ERP ........cccccciiiiiinnn, 383
6.5.4 Optimization Potentials in Safety Stocks ..........cccccooviiiiininnns. 402
6.6 Safety Stock Planning in SAP APO SNP ..., 404
6.6.1 Standard Safety Stock Planning ........cccccovrvvviiiiricriiinnicniiinnnn. 406
6.6.2 Bringing the Safety Stock Forward by Seasons ..................... 419
6.6.3 Enhanced Safety Stock Planning ..., 421
6.7 Safety Stock Planning Using SAP APO CTM ..., 436
6.7.1 Building Up Safety Stock ........coovviiiiiiiiiiiiie e, 436
6.7.2 Limit the Storage Duration of a Stock Receipt ............c......... 439
6.8 Safety and Target Stock Planning in SAP APO PP/DS ..........ccceee. 440
6.9 Parameter-Dependent Safety Stock in SAP APO DP and GATP ....... 446
.70  SUMIMAIY oot e a e e e aaaas 449
Lot Sizes
71 How Doilot Sizes Affect SEOCKS? ...uvsiisnmmsnmansivasisssesisiv 451
7.2 Stochastic (Static) Lot-Sizing Procedures in SAP ERP and
SRR APOL ¢ iaossnminsn sassmmn s s o s o s s s e s s aes e 453
7.2 EXact LOt Size ..o 454
72,2 Fixed Lot Size . seusivwssimomismnassnossnnsonmssnsasonyssoinaaas sussauesisnss 455
7.2.3 Fixed Lot Size with Splitting and Overlapping .......ccccvvvnnee. 456
7.2.4 Replenishment up to Maximum Stock Level ............ccccoeee.. 458
7.2.5 Calculating the Lot Size ....cooviiiiiii e, 458
F2.0 LUMIES  covousonsanonnmssusssenisesssssssaiissisessmsabis sy senisssass i s s sasa 459
7.2.7 Exact Lot Size for the Last Lot .......cooeviiiiiiiiiiiiiiieeeee 460
7.2:8 ROUNTING scusosmsminnonsuss simiosmssssss s smessaseiaesssssvissnsss s 461
7.2.9 Short-Term and Long-Term Lot Size ........ccccciviiiiiiiiiniiiiiiinnnnn. 461
7.2:10 Evaluating Stochastic Procedures: .u.ussissssssssssansisn ssaainsmsses 462
7.3  Deterministic (Periodic) Lot-Sizing Procedures in SAP ERP
ant SAP'APO comsamrmmm s G e R e e e 463
7.3.1 Periodic Lot-Sizing Procedures ........c.ccoooeiiiiiiiiiiiiiiiiiiiieeeennnn, 463
72.3.2 [Fixed Ranges In SAP ERP ivsvammnossnsnsammassirmsimmieg 469
7.3.3 Period-Specific Fixed Ranges of Coverage in SAP APO ......... 474
7.3.4 Additional Lot-Sizing Procedures in SAP APO ..........ccccvvnnn.. 474
7:8.5 Centintots MPUIOULDUL ....smmmeswmsmmmmissmmsnsaimemissmassans s 476
13

5/6/08 8:05:53 AM



205_BOOK.indb 14

Contents

14

7:3.6 SUMMBYY wissrsvsnsssusesmenaaseiisssssaisssmssyisuiessss s sumaasamees i 480
7.4  Optimal Lot-Sizing Procedures in SAP ERP and SAP APO ............... 481
7.41 Taking Costs into Account in Economic Procedures .............. 481
7.4.2 Andler Lot Size (Harris Method) .....ccocooiiiiiiiiiiiiiiiiice, 484
7.4.3 Effects of Cost Determination for Economic Procedures
Based on the Example of the Andler Lot Size ...................... 486
7.4.4 Part-Period Balancing (Cost-Balancing Method) ................... 489
7.4.5 Least Unit Cost Procedure .........ccoociiieiiiiiiiiiiieeiiiiiieeeeeeiinnns 492
746 Groff Lot-Sizing: ProCeUre visiaesvsivsimmesiiiismmimssssigsss 493
747 Dynamic Lot-Size CalCUlation. .....swsummsvamssmsmsssssammanssssasnme 495
7.4.8 Comparison of Lot-Sizing Procedures in the SAP System ...... 499
7.5 Restrictions in the Lot-Size Calculation .......c.ccusvsmissimis 501
7.6 Selecting Lot-Sizing Procedures ........ccccoovviiiiiiiiiiieeriiiiinieniiiiien e, 503
Z:d  SUMIMMIATY cosunmnmenionsmmessssonssies oo eussis e soasas i s vas s s vusins 506
Production
81 How Do Backlogs in Production Affect Stocks? ..........cccocovviviinnnnnn. 508
8.2 Why Do Backlogs Occur in Production Planning? ..........cccccciieeeenne. 514
8.21 The Cause: The MRP-11 Concept ....ccoovvvviivviiiiineiiiiiiieeeeeniiinnn 514
8.2.2 Evolution: From.MRP 10 APS ....cuumisaavmisivisissmmissaossins 515
8.3 Reducing of Backlogs .......viriiiiiiiiii 519
8.31 Schedulingin the SAP System ......cnimiimrassnmssssae 519
8.3.2 Backlog Analysis .......ccoiiiiiiiiiiiiiie e 522
8.3.3 Realistic ProductioniPlans .cisvessismsiissassssssssnssassssessasnsssinys 527
8.3.4 Finite Production Plan ......ccoooiiiiiiiiiiieeicceie e 529
8.3.5 SAP ERP Add-On; Backlog Monitor .....usssssssssissssssissse 534
8.4 Missing Parts Management in Production ...........ccooviiiiiiiiiiiiiiennnnnn. 535
841 Reasonsfor Missing Parts .....cciasmnsminamsmmmsmmmssssmss s 535
8.4.2 The Missing Part Dilemma ........cccooviiiiiiiiiiiiiiiee, 539
8.4.3 ldentifying ANisSINg Parts .ucsesssussssvsiisssssssmsanessssssmssiansnassisss 539
8.4.4 Handling Recommendations for Missing Parts Removal ....... 547
8.5 Finite Planning and Optimization in SAP APO ......cccoiiiiiiiiiiieeiiinnn, 547
8.51 Concurrent, Finite Material and Capacity Planning .............. 549
8.5.2 Planning Heuristics (PP/DS Planning Run) ..........cccoovvieiininnn, 557
8.5.3 Optimization Methods and Concepts ........cccviiiiiiiiiiieininnn, 581
8.5.4 Separate Planning Tools in SAP APO PP/DS .....cccovviviieeeninnns 590
8.6 Heuristics for Inventory Optimization ........cccoooiiiiiiiiiiiiiiiiiieeeiiiens 596
8.6:1 Heuristics/for Push ProdUCtion ssamasvsmssissssvsmsssisss svsseiss 596

5/6/08 8:05:53 AM



8.7
8.8
8.9
8.10
8.11
8.12

Contents

8.6.2 Heuristics for Repetitive Manufacturing (Multi-Resource

Planning with SAP_REM_001 and SAP_REM_002) .............. 598
8.6.3 Capacity-Driven Order Creation .......ccooeeviiiiiiiiiiniinniiiinennnn, 6071
8.6.4 (Capacity Reservations .......ccoooiiiiiiiiiiiiiiiniea e 604
8.6.5 Process Flow of Heuristics ..c:.csmsmmmmamsmmssmmasisesonss 605
Alerts and Their ProCessing .....c..ooveiiiiiiiiiiiiiiici e, 607
Simulation and Comparison of Planning Results .........c.ccoeeviiiininnne 610
Capable to Promise (CTP) ..ooovuiiiiiiiiii e 616
Embedding Superordinate and Subordinate Planning Levels ........... 618
Best Practices for Using SAP APO PP/DS ... 622
YIMAL e oresmi e T T T S TPt 623

Inventory Controlling

9.1

9.2
9.3
9.4
9.5
9.6

9.7

9.8
0.9

205_BOOK.indb 15

Why Inventory Monitoring? ..., 625
Introduction to Logistics Controlling .......coeeiiiiiiiiiiii e, 626
The Information System According to Ehrmann ...........cccoooo. 628
The Information System of the SCC ..., 632
Prablems with Data Collection: ...suumsumssmmamssssmmmssmsssrsassvas 637
Important Inventory Key FIGUIES ......ccoovriiiiiiiiiiiii e 633
.67 Range ot CoVEIAge .....suaivsivmnsimsivennissmivisss v 638
9.6.2 INVENTONY TUINOVET .eiitiiiiiiiiei it 643
9.6.3 Slow-Moving ltems ....c.conmnamanaassmrmsrassm 644
9.6.4 Inventory Value ........oooiiiiiiiiiiee e 645
9.6:5 Dead SOGI wcuimesmisiasmonms s suomseesiomsssomase s m s s e 646
9.6.6 Average Inventory Level, Consumption, and Range of
COVBIABE  osnvissnnuinsinsisn s dahan Sias s snes i s i M § 5 S A SRR 648
9.6.7 Receipt Value of Valuated Inventory .........ccooeovviviiiieeiiinnnnnn. 649
9.6.8 Safety Stock Buffer ..e:usuwsssnnnmsmusssmsspnmuimmsss 649
9.6.9 Safety STOCK ..ooveeiie e 650
9.6:10 Inventery Level at: ReCeipt ....iucsssisssinismsssssimvsssnsiissssasimesis 651
9.6.17 LOE SIZE  erieiiiii e 651
Tools Tor Inventory ANAIYSIS s ssnssmmensisss e smmesis s sm 652
9.7 LMN ANAlYSIS oo 652
9.72 Floweharts in Produdtion coaaascsmammmmesras s 653
9.7.3 Procurement and Consumption Cycles .......ccccooiiiiiiiiiiinnnnn. 655
Inventory: AMonitoring in SAP ERP ssuwrmsnamnsssnmmmsaonmsians 656
Inventory Controlling with SAP APO and SAP NetWeaver Bl .......... 660
9.91 Options for Analyzing Inventory Information ....................... 660
9.9.2 Overview of SAP NetWeaver Bl ........cccciiiiiiiiiiiiiiiiiee, 664
15

5/6/08 8:05:53 AM



205_BOOK.indb 16

Contents

9.9.3 Using SAP BusinessiContent .o 666
9.9.4 SAP BEX ANAlYZEr ...ooviiiiiiiiiiiiiiiieeeeee e 672
DN0 SUMMIATY! icssumnmmnsvssssicdss s e s s s A S SV s S S v 678

L ) o | T — 691
(GRY AN o = £ Vo o o o LR 693
Gl Foreeast MONIIOY csiroinmons s mais s s s s s seigs T v S s 693
(@7 VAN £ o VA Yo ] o 1 o] PSP 693
C.3 Replenishment Lead Time Monitor ........ccoeiviiiiiiiiiiiiiiieeeeeenn 693
C.4  Backlog Monitor .o 693
C5 Service Level Monilor cacassamnnamsanannasmaoainimsanmrns 693
C.6 MISSING PaltS. MORKOE comncmmminssermeamnmmnsimmmasnsmpsemmisansesanmsies svavasm 694
2 o ST —— 695

16

5/6/08 8:05:53 AM



205 _BOOK.indb 43

There's no doubt about it—inventory is important. But too much of it is
counterproductive. What is the best way to manage inventories? This chap-
ter provides a brief overview of the five instruments you can use to manage
and optimize your inventory: demand planning, material requirements
planning (MRP), service level and safety stocks, lot sizes, and production.

2  Factors Influencing Inventory

Today's supply chain networks can cross both organizational and geographical
boundaries. This forces companies to control what cannot be controlled. The
future of supply chain management (SCM) depends primarily on the ability to
quickly react to supply and demand changes and important events in the supply
chain on a global basis. The faster a supply chain network can adapt to such events,
the higher the added value and the more likely it is to influence the inventory.
[nventory optimization is the key to keeping the profitability of a company at a
constant level and to increasing the company's competitiveness.

24 Five Instruments

Supply chain planning is influenced by a number of factors that cannot be forecast
with absolute certainty. For example, when forecasting customer requirements,
there is generally uncertainty regarding the quantity and the exact selling date.
In addition, disturbances and fluctuations in production cause deviations in the
planned replenishment lead time. For this reason, safety stocks are used to secure
the supply chain against uncertain influences and the optimization potentials
described in Chapter 1, Why Inventory is Necessary.

Colgate Palmolive was able to increase its forecast accuracy up to 98 %, to reduce its
inventory by 13 % and to improve its cash flow by 13 % by using SAP Supply Chain
Management (SCM). Similarly, a manufacturer of handheld computers, which had
implemented a new SCM solution, managed to reduce the planning cycles by
50%, to increase the inventory turnover from six to ten times, and to reduce the

43
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Factors Influencing Inventory

delivery stocks by 32%. In that case, however, an entire range of processes had to
be improved, namely the demand and requirement forecasts, inventory manage-
ment, production planning, and order processing. All these changes were based
on the goal of increasing the company's competitiveness and on shortening the
delivery times. In the highly competitive handheld market, factors such as price,
availability, and on-time delivery have a direct influence on a company's growth
and profitability. Also, research carried out by Gartner Group predicted that 90%
of today's leading enterprises that have no SCM strategy will lose their preferred
vendor status in the future. These examples already indicate the instruments that
can influence inventories.

In the following sections, we'll take a closer look at the instruments that enable us
to optimize our inventories.

2141 Demand Planning

The first instrument we'll consider is demand planning. Demand planning and
forecasting are inevitable elements in logistics and the comprehensive planning
process for the entire company. They are used to create rough realistic and con-
sistent production plans based on the potential sales volume and the available
budget. Good demand planning leads to reliable characteristics-based forecasting,
which, in turn, is the basis for all subsequent processes. The results derived from
demand planning determine the production and financial resources. The annual
plan and the regular revision of the target plans largely depend on the level of
accuracy of sales forecasts and on efficient production planning.

When planning future sales and production, the planner should not only rely on
forecasts. He must include his knowledge of future market trends, planned adver-
tising campaigns, and changes to specific product groups in the planning.

If the forecast sales volumes are smaller than the customer demand, the previously
produced stocks will be completely reduced; furthermore, there will be a need to
resort to the safety stock. If the delta is too big, it can cause stockouts. Customers
are lost if they turn permanently to the competition. In addition to a loss of sales,
a loss of image for the company and market shares can also result.

If demand planning is higher than the actual customer demand, surplus invento-
ries can result, which may have to be scrapped or written off. This leads to a lower
profit margin and reduced profitability.
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Ultimately, the accuracy of the forecast determines the volume of the safety stock.
If the forecast deviates substantially from the actual demand values, the safety
stock is correspondingly high or low. Finally, the planner determines the primary
requirements on the basis of the production quantities and forwards the data to
material requirements planning. Chapter 4, Demand Planning and Forecasting,
provides further detailed information on using demand planning as an instrument
for optimizing the inventory.

214.2  Material Requirements Planning (MRP)

The second instrument, material requirements planning (MRP), is used to create
and manage the production programs for finished and unfinished products. For
this purpose, customer orders and forecasts are needed. Moreover, all other com-
ponents of the entire product structure are planned—down to the lowest level.
This is done on the basis of the secondary requirements, which must be identified
by MRP.

Frequently, specific finished products, subassemblies, or raw materials must be
produced or procured in advance to ensure short delivery times when customer
sales orders come in. This advance planning, which at first is not based on any
sales order, is based on the planned independent requirements that are offset
against incoming customer sales orders at a later stage. This type of planning trig-
gers the procurement of raw materials and the production of subassemblies or final
products that will be stored in the warehouse.

MRP monitors inventories and determines the material that will be needed at a
specific quantity on a certain date. In addition, MRP automatically generates the
procurement proposals necessary for this process. In MRP, a net requirements cal-
culation is automatically carried out in which the available warehouse stock or the
planned stock receipts from purchasing or production are compared with the pri-
mary requirements. For a material shortage—if the available inventory is smaller
than the required quantity—the system automatically generates a procurement
proposal. Then, MRP initiates make-or-buy decisions. If dates or quantities change,
the planned orders must be automatically adjusted in the MRP process. MRP must
be able to quickly adjust procurement and production to meet new requirement
situations. Choosing the right lot sizes is another task handled by MRP.

MREP is the interface between demand planning in sales and distribution and pro-
duction planning in production. If demand planning is too high, MRP has to com-
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pensate for the discrepancy by selecting the best safety stock level, the correct
range calculations, the best delivery rhythm, and optimal lot sizes so that the opti-
mal quantity can be produced at minimum production costs.

This means MRP is an important adjustment screw for optimizing inventory,
because it must find the optimum between the different inventory goals of sales
and distribution (high service level = high inventories) and production (short lead
times = low inventories).

MRP's influence on the operational result of a company can be expressed as a
direct, an indirect, and a nonquantifiable success potential:

> The directly quantifiable potential results from the portion of material costs in sales
or in the prime costs. This cost pool can be influenced by choosing the optimal
lot size or the level of the optimal safety stock.

» An indirectly quantifiable potential represents, for example, the creation of sup-
plier relationships, the reduction of overall procurement costs, or the inclusion
of inventories in the financial report.

» The non-quantifiable success potential becomes manifest in the way the company
is viewed by its customers on the basis of a high ability to deliver and delivery

reliability.

Chapter 5, Material Requirements Planning, provides further details on the MRP
strategies and parameters you can use to optimize your inventory.

Service Level and Safety Stocks

A company's decision to provide a comprehensive service level is a strategic one.
[t must be geared toward other objectives such as cost minimization and capacity
utilization. This means compromises must be found and priorities set. To achieve a
high service level, you may have to increase your warehouse stocks so that you can
satisfy the demand with finished products from your stocks. Moreover, production
must be able to start processing an order when it is first released, whereas distribu-
tion must be able to deliver on time. However, keeping warehouse stocks generates
stockholding costs and therefore counteracts the objective of minimizing cost.

The decision to provide a high service level always requires a definition of subgoals
that the company wants to pursue. Reliability can be ensured by creating inter-
mediate storage facilities and final product storage facilities. In addition, buffers
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that you include in production planning ensure that the capacities can produce the
right product at the right time in accordance with the planning. This, however,
causes longer wait times and larger storage quantities, which is why you must
use the service level value that causes customers to accept higher prices and long-
term commitments against the actual costs. Unfortunately, not many companies

do that.

If, on the other hand, the company pursues its goal of providing high delivery
flexibility and speed, it must organize its business processes in such a way that
the planning lead times are as short as possible, especially regarding order accep-
tance, planning, and production. In that case, the machine utilization buffers are
kept small to shorten the order-processing timeframe and to guarantee a fast deliv-
ery and shorter turnaround times for the customer. The cost risk is rooted in the
downtime costs that, for example, occur when required materials are not delivered
on time. Moreover, the company must bear additional costs that can hardly be
measured when machine failures or disruptions result in delayed productions and
deliveries so that confirmed delivery dates cannot be adhered to.

The costs generated by an increase of the service level must be considered on
the basis of profitability aspects. When comparing the costs with the revenues,
which have been generated by the service level, the services must far outweigh
the costs; otherwise, the business objective of profit maximization and the long-
term existence of the company would be at risk. Contrary to the objective of cost
optimization, however, the service level orientation enables the company to better
respond to market requirements, which, after all, is the basis for a complete suc-
cess. Depending on the focus of a company, the direction toward a service level
increase requires a different orientation and processing of the business processes.
In this context, striving for speed and flexibility is as important as concentrating
on the readiness to deliver, as well as the delivery time and reliability.

An organization can achieve a 99 % readiness to deliver within a maximum of
48 hours only if it permanently maps peak demands in its inventories; however,
because those peaks often only occur sporadically, high inventories must be main-
tained throughout the entire year. Consequently, the company faces increased
direct and indirect costs such as high depreciations and accumulated depreciations
for short product lifecycles.

What then is the optimal service level that satisfies your customers and compen-
sates for the costs? How can the service level be measured, and which processes
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support an optimal service level? These and other questions are addressed in great
detail in Chapter 6, Service Level and Safety Stocks.

Lot Sizes

One of the primary goals of MRP is the economic supply of external customers
and internal customers, that is, production. Here, MRP must optimize the mate-
rial, order processing, and stockholding costs. Material costs depend on the order
quantities and can be determined on the basis of the net landed costs. The order-
processing costs depend on the specific operations. They can be described as pro-
portional staff and material costs for procurement, receiving inspection, invoice
verification, and data processing. Stockholding costs depend on stockkeeping and
can be determined on the basis of the delivered price, the interest rate for stock-
keeping, and the inventory cost rate. As a result of the order calculation, you
obtain the optimal or cost-effective lot size as a production requirement, which
represents the initial value for purchasing and production.

For example, if you want to increase your delivery flexibility, you must produce
smaller lots, which, in turn, entails a reduced capacity utilization due to longer
machine downtimes that are caused by a higher number of setup processes. At
the same time, the setup and unit costs go up, as well as the procurement costs
in purchasing. Moreover, smaller lots reduce the costs and procurement costs in
purchasing. They also reduce the procurement quantities, which results in smaller
discounts and rebates, whereas the cost pool for the procurement process remains
unchanged and acts as a cost driver due to the shorter replenishment cycles.

Chapter 7, Lot Sizes, describes how you can influence your inventories by selecting
the right lot-sizing procedures.

24.3 Production

The logistics of production is a central functional area within the entire supply
chain. The largest portion of the entire added value of a manufacturing company
is generated within production logistics. All upstream processes, such as procure-
ment, and all the downstream processes, such as distribution, are linked to pro-
duction. Products are produced and refined within production. The value creation
within production logistics is what makes money. The essential goals of production
are therefore short product lead times, low inventories, on-time deliveries, and a
high degree of machine utilization and customer satisfaction.
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Success factors that lead to a high degree of customer satisfaction and thus a long-
term relationship with a customer are therefore short delivery times and high
delivery reliability. Short delivery times can be achieved by short product lead
times, high delivery reliability, low scrap rates, and a high degree of capacity uti-
lization. However, short product lead times and a high degree of capacity utiliza-
tion are contradictory objectives. The optimization of these goals is the focus of
production planning and control. Production planning consists of all the essential
planning tasks, such as the creation of master data, work scheduling, and the cre-
ation of a production program, as well as capacity leveling. Basically, production
planning is composed of all work that occurs prior to the actual production start.
The production program determines the type and quantity of items to be pro-
duced. This applies to final products, semifinished products, and subassemblies.
The program is also used to define the most favorable production lots and procure-
ment quantities. The production dates (planned dates) and the order sequence are
defined in capacity scheduling.

Production control monitors and controls the actual production process. The task
of production control is to ensure the supply of production with material compo-
nents and raw materials, as well as the adherence to production dates. Changes
on short notice also entail changes to the short-term production program. The
changes to the production program lead to changes on the supply side: Orders
must be canceled. Suppliers are asked to deliver later or earlier. Suddenly the lot
sizes in procurement are no longer optimal. Rush deliveries must be triggered if a
production standstill is imminent, because of an insufficient material supply. Not
only does this increase the procurement costs, but the costs in production also
increase as inefficient machine setup changes become necessary.

Inventory is supposed to avoid such firefighting and to balance those short-term
changes. This means that the inventory level must be appropriate so that, on the
one hand, stock surpluses are avoided, and on the other hand, process distur-
bances can be compensated.

To identify optimization potentials in production, the entire production pro-
cess must be considered as a whole, both from the standpoint of production and
costs. The following section summarizes the potential areas for optimization in
production:

> Shortening of product lead times
This leads to an increase in machine capacity, a reduction of inventories, shorter
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delivery times, and a higher customer satisfaction. Liquidity increases due to the
shorter delivery times because customers pay earlier. Because individual orders
no longer occupy machines as long as they used to due to the shorter product
lead times, a higher number of orders can be processed in production. This leads
to increased revenues in a demand-driven market.

> Improving unit costs
A reduction of the unit costs can be achieved by a high degree of machine capac-
ity utilization. A setup optimization and a finite planning lead to a reduction of
setup costs and an optimization of the production lots. This increases the capac-
ity utilization. In general, it also increases the variable unit costs; however, it also
increases the marginal revenues as the fixed costs remain unchanged.

Chapter 8, Production, describes the influences of production on the inventory in
greater detail and introduces options for using the SAP system in this context.

2.2  Controlling by Inventory Monitoring

Because the supply chain is very complex, all aspects of the supply chain that we
have described so far only become clear by using the right controlling instruments.
However, many companies find the “standard key figures" inappropriate. These
figures often cannot be used for the organization or the objectives pursued in
SCM, or they are simply not the right means of control.

One of the most common serious mistakes is the isolated use of logistics key figures.
For example, if a company measures the professionalism of inventory management
based only on the inventory turnover or range, the resulting picture will be blurred.
Transport costs must also be considered; otherwise, management will see only the
low inventories without noticing that the transport costs have risen, and this nega-
tive effect will outweigh the benefits of the positive inventory effects.

You can only take the right action if various key figures are combined intelligently
into key figure systems. Therefore, the key figures must be consistently defined
and implemented across the entire company. Today, an appropriate key figure
system enables a company to proactively identify and counteract problems. The
description of a holistic key figure system would exceed the scope of this book;
however, Chapter 9, Inventory Controlling, describes the most important key fig-
ures and their relevance to real-life production processes.
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Range of coverage key figure, 648
Range of coverage profile, 388, 389, 392, 470
Rate of inflation, 105
Raw material stocks, 28
Raw material surplus, 596
Readiness to deliver, 339, 340, 341, 342, 346
Receipt days' supply, 473
Receipt value of the valuated inventory, 649
Receipt value of valuated inventory key figure,
649
Regression analysis, 151
Relative absolute error, 215
Release modalities, 234
Reorder level, 241, 294, 331, 378
Reorder point, 384, 407, 409
Reorder-point lot-sizes policy— (s,q) policy,
245
Reorder point method, 236, 244
Reorder point planning, 244, 295, 458
Reorder point planning — Reorder point
method, 244
Reorder point policy, 427
Repetitive manufacturing, 559, 591, 598
Replenishing lot sizes up to maximum stock
level, 458
Replenishment lead time, 31, 294, 329, 330,
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336, 366, 369, 423, 641
Requirement

Forecast, 422

Historical variability, 422
Requirement fluctuations, 267
Requirements

Constant, 484
Requirements calculation, 235
Requirements determination, 235
Requirements forecast, 352
Requirements strategies in SAP APO, 303
Resource allocation, 606
Responsive replenishment, 309, 315
Rest component, 124
Return on investment , 20
Risk-related strategy, 375
RLT Monitor, 250
RMSE, 208, 211
ROI costs, 32
R square, 177, 209, 220

Adjusted, 221
Running a forecast, 194

S

Safety days' supply, 410, 413, 439
Safety factor, 376
Safety stock, 28, 299, 329, 335, 373, 378,
384, 410, 426, 436, 650
Automatic, 393
Available for MRF, 385
Bringing forward by seasons, 419
Dynamic, 388, 393
Dynamic methods, 410, 415
Maximum, 434
Minimum, 434
Static, 384
Static methods, 410
Safety stock buffer, 649
Safety stock buffer key figure, 649
Safety stock, dynamic, 388
Safety stock element
Real, 442
Virtual, 442
Safety stock key figure, 650
Safety stock method, 401, 428, 436

Index

Safety stock planning, 404, 422, 431, 435,
440
Methods, 407
Safety stocks, 46, 335
Safety time, 397, 473
Safety time profile, 400
Sales and distribution, 75
Sales forecasts, 251
Sales goals, 138
Sales-order-related production, 250
Sales orders, 267
SAP APO DP, 446
SAP APO PP/DS, 434, 440, 622
SAP APO SNP, 404, 618
SAP BEx Analyzer, 672
SAP Business Content, 666
SAP Business Explorer (BEx), 666
SAP NetWeaver BI, 660, 664
SAP SPP DRP — Distribution Requirements,
420
SAP SPP — Spare Parts Planning, 419
SAP Warehouse Management (WM), 542
Saturation stage, 108
Scheduling, 519, 520
SCOR, 626, 632
SCOR model level 1, 632
SCOR model level 2, 634
SCOR model level 3, 634
Seasonal component, 124
Seasonal index, 170
Seasonalization, 171
Seasonal linear regression, 155, 169
Seasonal model, 143
Seasonal trend pattern, 144
Season-like pattern, 143
Secondary demand, 237
Selection model, 147
Semifinished goods stock, 27
Service heuristics, 568
Service level, 46, 331, 335, 336, 338, 339,
346, 348, 373, 378, 423, 428
Influencing factors, 352
Service level monitor, 346
Setup changes, 41
Setup costs, 582
Setup optimization, 587
Setup time, 582
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Index

Shift lot size, 474
Shortage quantity, 559
Sigma factor, 123
Slow-moving items, 644
Slow-moving items key figure, 644
SMI, 40
SNP, 618
SNP — SAO APO SNP, 618
Spare Parts Planning (SPP), 419
Sporadic pattern, 144
Squeeze in operation, 578
Safety stock as a requirement, 449
Stable forward scheduling, 576
Standard lot, 559
Standard method, 381
Standard normal distribution, 382
Standard safety stock planning, 406
Static safety stock, 403
Statistical range of coverage calculation, 388,
469
Stochastic procedures, 462
Stock build-up, 27
Stock control, 436
Stock differences, 537
Stockholding costs, 19, 482, 483
Stocking Level, 251, 327
Stocking strategy, 252
Stockout, 99, 424
Stockout calculation, 424
Stockout costs, 20, 29, 335, 483
Stocks, 18
Storage costs, 335
Storage duration, 439
Storage range, 90
Streamlining the range of goods, 39
Subassembly planning, 254
Supplier-managed inventory (SMI), 322
Supply chain, 25

Uncertainties, 34
Supply chain complexity, 636
Supply chain configuration, 636
Supply Chain Council (SCC), 628, 632
Supply chain management, 636
Supply Chain SCORCard, 635
Supply Network Collaboration (SNC), 315
Supply Network Planning (SNP), 404, 618
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T

Target inventory level, 392
Target stock level, 241, 406
Target stock method, 441
Target stock planning, 440
Taxes, 20

Tertiary requirement, 239
Theil coefficient, 220

Time elements, 520

Time series, 123

Time series analysis, 143
Total lead time, 581, 655
Totals curve, 74

Total usage, 65

Total valuated stock value, 69
Tracking signal, 216
Transparency, 42
Transparency of costs, 404
Transport times, 40, 511
Trend component, 123
Trend-like pattern, 143
Trend model, 143

Trend models and seasonal models, 166
Triggs tracking signal, 217
t-Test, 209, 222

Two-points function, 162

U

Ultraconservative method, 382
Underplanning, 283

Univariate forecast errors, 209

Univariate forecast models, 143
Update rule, 665

Vv

Valuated Stock, 67
Valuated Stock Value, 67
Value analysis, 57

Value stock issues, 65
Value stock receipts, 65
Variant products, 281, 282
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Variation coefficient, 82 X

Vendor-managed inventory (VMI), 306, 322

Vendor performance, 40 X materials, 58

Version management, 610, 613 XYZ analysis, 51, 58, 81, 82, 148

Volume discounts, 28

Y

W

Y materials, 58
Warehouse optimization, 77
Weekly lot size, 464

Weighted moving average model, 159 7
Winters procedure, 168
Work days, 121 Z materials, 58
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