i3
¢

Matthias Liitke




Table of Contents

FOTEWOI . careeiiiiietisaran e et sstatrastasn e s sas e s bt aat s sadsama AR S e b Ao R 4 hud bR e eb e s e smnsses Banea e nrates v
AcknowledZement ... s s s s VIl
ADDreVIAtIOBS et teerrrrernttssitssiis s st sansssrrrnesr st e e s s s e e v s m b bid eas s anssasmanbnesasase X1
1 TDOAUCTION c.cciiteriicriirerc s st st esstrs s e s s b e bas s nesb s an s st as b s e br e sansmma sanameasass 1
1.1 Introduction to the Field of Rescarch ..o 1
1.2 Research Objectives Lo viee s ST USURUROSU 2
1.3 Dissertation Outling .........coociiiirncn s 3
1A CONEIESION ..ottt e 4
2 Advanced Planning and Scheduling Systems....uimniininmesee. 5
2.1 Evolutionary Path of APS SyStems ..o 5
2LIMRP Tand MRP I 5
2.1.2 Assessment of the MRP Planning Concept; ........................................ 8
2.1.3 Emergence of APS Systermns ... 9
2.2 Structurc of APS SyStemMS. ..ot e 12
22T OIVEIVICW ottt eeene et e et er e e e et esre s et b e 12
2.2.2 Strategic Network DeSIZN ..o 14
2.2.3 Demand Planning ... oo cvrenrariereereeeeeens ST URUUUO 15
2.2.4 Supply Network P1anning ... 17
2.2.5 Production Planning ......ccocoooioeieenieee et s '8
2.2.6 Production Scheduling ..o 19
2.2.7 Distribution PIANMITE .o se e e 20
2.2.8 Transport PIanming ..o 21
2.2.9 Available-to-Promise ... 21
2.3 APS Systems Market OVEIvICW ..ot 23
2.3.1 Available Market Studies ... 23
2.3.2 Market Size and SCEMCNIS ..t 24
2.3 3 Major Providers.......cociie i
2.3.4 Expectations for the Future
2.4 Implementation of APS Systems ... 27
2.4.1 Implementation Process OVErvieW ..o s s, 27
2.4.2 Project Definition ... 28
2.4.3 Vendor ScleCtion. ..o b 30

2.4.4 TMPIEMENEALION L..eviieeiriceieet et e e ran s s 31



X  Table of Contents

2. 4.5 Implementation Risks ... e ———— 32
2.5 Assessment of APS Implementations ...........coocoeeererrsrrisimimies e 33
251 Benefits ..o e s 33
2.5.2 Development NCeds ..o ccovvininn e e e 34
2,6 CONCIUSION .....cv.cocvorvs e cier st e rem s enaee e s b st 3O
3 Fresh Food INQUSETIES e eviirimissiisimsenisn e sessnensnsssssssssssssssssssensnnsnnss
3.1 IntrodUCtion .. .vvieceevii e
3.2 Defition and Segments
3.3 Characteristics of Fresh Food Supply Chains......oooon 38
3.3.1 Structures of Fresh Foed Supply Chamns....oooooooei
3.3.2 Econeomic Characteristics and Developments
3.3.3 Technological Characieristics and Developments ... 47
3.3 .4 Social/Lcgal Characteristics and Developments ..o 50
3.3.5 Environmcntal Characteristics and Developments.....n. 53
30 SUINMATY oot ot vt ettt ee et e ehememt et ee e 57
3.4 Charactenistics of Fresh Food Production Systems ..., S8
341 OVEIVIEW oottt s st 58
342 FOrMUIAtION, 1ot s 59
343 PROCESSINE . ouceiiiiiti oot emcc et vt ar e 60
344 PackaBINE. . oo e e e 61
3.4.5 Storage and DCHVETY..oooc 62
3046 SUMIMIATY 1eeoie et b a et asees 63
3.5 Case Study L: Yogurt Production ... 64
3.5.1 Market Segments and Case Study Overview ... 64
3.5.2 Raw Milk CoHection ... e .. 67
3.5.3 Raw MIlK Preparation .............ccvuvriiereccececivninnnesieesoesessosieeraesaseas 69
3.5.4 Fermentation ............cccoovevriennciicncncie e s 70
3.5.5 Flavoring and Packaging..........cccooiiiiiiinc e 71
3.5.6 Storage and Delivery. .o 72
3.6 Casc Study 2: Sausage Production ... 72
3.6.1 Market Scgments and Case Study Overview ..., 72
3.6.2 Input of Tngredients ..o e 75
3.6.3 Grinding and Mixing...........cocociiiiinnnnnn. PR UOOUUUOPRTOTOR: 76
3.6.4 Chopping and Emulsifying ... e 76
3.6.5 Suffing and TYIMZ ...ocoovviiiii v 76
3.6.6 SCAIAINE ......oviiiee e e s 77
3.6.7 Maturing and Intermediate SEOrage. ... 78
3.6.8 Slicing and Packaging.............cooeiiinnn. e 78
3.6.9 Storage and DElIVEry ..ot 79
3.7 Case Study 3: Poultry Processing ... s 80
3.7.1 Market Segments and Case Study Overview .. 80
3.7.2 Transport 0f ARIMALS ... 82
3.7.3 Stunning and Bleeding ... e 83
3.7.4 Scalding and BEVISCErating ...........cccovvniniicccnmnin e 84

375 CRITHNE oo e et bbb s 34



3.7.6 Rough CUttiNg ..oooiiiiiiier et 85

3.7.7 Fine Cutting............ ereveeenes TSROV TV O VRO PP OTPUURRUIN 86
378 Packaging oo et 86
3.7.9 Storage and DEliVeTY ... 87
3.8 ConCIUSION ..o e e 87
4 The Fresh Food Industry’s Profile Regarding APS Systems....covcvcarenns 89
4.1 Methodological Remarks ... e 89
4.2 General REQUITCINENES ..ot 90
4.3 Requircments for Strategic Network Design ..., 93
4 4 Requirements for Demand Planning............innnn 95
4.5 Requirements for Supply Network Planning ... 100
4.6 Requirements for Purchasing & Materials Requirements Planning ... 101
4.7 Requirements for Production Planning and Production Scheduling......... 103
4.8 Requircments for Distribution Planning ... 109
4.9 Requirements for Transport Planning. ... e 111
4.10 Regquirements for Demand Fulfilment and Available-to-Promise ......... 114
A.11 CONCIUSTON e ctiicicrce et e e Hé
5 Shelf Life in Fresh Food INdustries ... 117
5.1 Shelf Life of Food Products.........oooii e 117
5.1.1 Definition and Limiting FACtOrS......ooovvvimiiiiirc e cecieereeeeeesenvr e 117
5.1.2 Determination of Shelf Life ... 119
5.1.3 Technological Shelf Life EXtensions ..., 120
5.2 Shelf Life Characteristics of Case Study Products ..., 121
5.2.1 Case Study 1: Shelf Life of Yogurt................ .. 121
5.2.2 Case Study 2: Shelf Life of Sausages........coovveeininvcinnneeeen 122
5.2.3 Case Study 3: Shelf Life of Fresh Poultry........ooooooe 123
5.3 Shelf Life in Fresh Food Supply Chain Management...........coveciennne 125
5.3.1 LICrature REVIEW .. oocciceioiir et et 125
5.3.2 Role of Shelf Life in Fresh Food Supply Chains ... 127
5.4 Conclusion. ..o s ceererren e 128
6 Shelf Life Integration in APS-Systems..............
O 1 INEOAUCHION 1ot b e
6.2 SAP APO Lo e
6.2.1 System OVEIVIEW . .oov i se e e e
6.2.2 Shelf Life Integfation ... ocoveienveneas e et e
6.3 PeopleSoft EnterpriseOne. ... e,
6.3.1 System OVETVICW .o a et s sasira e
6.3.2 Shelf Life Integration ...,
6.4 CSB-System ............... ST OO PO UV P P U OO O P SR TURRUSRO 140
6.4.1 System OVerview .....o..coveiiicvieven s [V 140
6.4.2 Shelf Life Tntegration ... et 143

6.5 Summary and Conclusion ..., 143



X1l Table of Contents

7 Shelf Life Integration in Yogurt Production ... 147
7.1 Problem Demarcation and Modeling Approach ... 147
7.2 Model Formulations ... e 152

7.2.1 Model 1: Model with Day Bounds ..o 152
7.2.2 Model 2: Modcl with Set-up Conservation ... 159
7.2.3 Model 3: Position Based Model....ooooini s 163
7.3 Computational ReSults...... .o 171
7.3.1 Simultancous Optimization of All Llncb .......................................... 171
7.3.2 Line Decomposition APProach ... i 173
7.3.3 Model Combination and “Pick-thc-Best” Approach.................... 174
T4 CONCIMSION ..ottt ettt e 177

8 Shelf Life Integration in Sausage Production ... csiisiinrecrnorssisninisn 179
8.1 Problem Demarcation and Modeling Approach .....ceeeeoeiiiiecencnee 179
8.2 Model Formulation..............c..c. i e e 183
8.3 Computational ResultS....o e R 191
B CONCIISION ..ottt e e 195

9 Shelf Life Integration in Poulry Processing.....c.creinimmsimimn: 197
9.1 Problem Demarcation and Modeling Approach ... 197
9.2 Model FOrmulation .......o....ocviiir i ccirniiniese et r e 200
9.3 Computational Results. ... s 206
9.4 CONCIUSION . ..eien ittt 209

10 Conclusions and Recommendations ... inenensinemseeemes 211
10.1 Summary of Results ... 211
10.2 THSCUSSION 11vviiecicivvieniieeeteie st sse st e e s 213
10.3 Recommendations for Further Research ..o 215

RETRIRIICES oo eeirirceneererenrenreresrsansnassensasasressnrnneressansare evesnrass seesrnrarssassssansunevrasssnses 217



