The Impact of Automatic Store
Replenishment Systems on Retail

DISSERTATION
of the University of St. Gallen
Graduate School of Business Administration,
Economics, Law and Social Sciences (HSG)
to obtain the title of
Doctor of Business Administration

submitted by
Alfred Angerer

from
Austria
Approved on the application of
Prof. Dr. Daniel Corsten

and
Prof. Fritz Fahrni, PhD

Dissertation no. 3123

Deutscher Universitits-Verlag, 2006



X

Table of Contents

1. Introduction

1.1. Logistics Contribution to Retail Excellence................
1.2. Exceflence in Store Cperations .. .
1.3. New Technologies Enable Automa!w Srore Repa'emshment Systems,
1.4. Research Deficit ..

..8
1.5. Research Ouesﬁons.,, .12
1.6, THESIS SIUCIUIG. ... eer st v trtrn e s e e snassnnsensnnenn s T4

2. Research Framework and Design 16

2.7, RESEAICH FIAMEBWOIK. .. .....oooviooieeivveee e ee e e et e reas e e e e st enrass st aansase s
2.2, Research Methodology ..... .
2.3, RESBAICH PrOCESS .. ocovieviei et ettt eaac e saamresaesraen e e sras s e e anrsarasaan

3. Literature Research 26

3.1. Inveniory Management Perspeciive. ..
3.1.1. Optimization in Inventory Managemenl Research
3.1.2. Theoretical Sources on O0S . cerres
3.1.3. Confributions and Deficits of an Inventory Management Perspectwe

3.2 Logistics end Operations Managemeni Perspective ........
3.2.1. Supply Chain Management and ECR.........................
3.2.2. Automatic Replenishinent Programmes...
3.2.3. Operations Management in Retail...
3.2.4. Contributions and Deficits of a Loglstlcs and Operatnons Management

Perspective ..

3.3. Business ;‘nformanon Sys(ems Perspec(rve
3.3.1. Characteristics of ERP Systems ...
3.3.2. ERP Implementation and Selectlcn

3.3.3. ERP and Humnan Agency ...
3.3.4. Contributions and Deficits of a Busmess lnformatlon Systems Perspectlve ....... 45
3.4. Contingerncy Theory Perspective ... -
3.4.1. Centingency Theory at the Organlzahonal Level
3.4.2. Contingency Theory on Information Technology and Prooesses R |
3.4.3. Contributions and Deficits of a Contingency Perspective
3.5 Literature Ressarch Ovsrview. .. P PON

4. Davelopment of Models

4.1. A Descriplive Model of Replenishment Systerns............
4.1.1. Inventory Visibility ...
4.1.2. Replenishment LOGIC. ...ttt s e en s
4.1.3. Order Restrictions
4.1.4, Forecasts..

4.2, Classification ofAuTomatfc Rep:'enfshment Sys!ems ISP RSN -
4.3. Expianatory Modei ... ST OUUUPIYPTORUURURUORRY - - |
4.3.1. Purpose and Structure of the Explanatory Model . .68
4.3.2. Hypcthesis Development: Product Characteristics.. .71

4.3.3. Hypothesis Development: Store Characteristics ...



XV

4.3.4. Hypothesis Development: ASR Characteristics.............ccoccvirveviciinre e 81

5. Quantitative Analysis 85

5.1. Sample and Methodology ... PROTOO TR OTUSUOPOIPVOPOTOTUIPRIOPOPION - 1<
5.1.1. Dataset1: Testing of Oul of-Stock Hypotheses [P UPPRNRRNY . -
5.1.2. Dataset2: Pretesi/Postiest Analysis

5.2. Hypothesis Testing: Dataselt ..
5.2.1. Influence of Product Charactenshcs OO URUU RO RUTTUUTORDORRUTUROR * . |
5.2.2. Influence of Store Characteristics ... ..

5.3. Datasel2: Pref@St/POSHEST ... ..ot it

5.4 Quantitalive Research—COnCIISIONS .......cc.occvvvvveiiveisirierevcite v e et ae e e eane s

6. Field Research and Managerial Implications 132

B.1. RESQArCH SAMBIE .....ooo e e st e
6.1.7. Company Selechion ... e
6.1.2, Market CharacieniBlies .........ocvcivirer i sce e crsss st e st be st e ess e
6.1.3. Supply Chain Structure ..
6.1.4. Chains and Store Formats
6.1.5. Delivery Frequency and Order-to-Dellver Lead 'I'|mes FRRTTUTOSTRTRPUTOU I -1

6.2. Replenishment Processes ..
6.2.1. Inventory Visibility ...
6.2.2. Forecas!s and Replennshmen\ Log:c
6.2.3. Order Restrictions ..

6.3. Organizational Changes and Personnei !ssues F TRV SRRRUORY ).~ ¥ |
6.3.1. Structural Changes and Setup...
6.3.2. Personnel and Change Management

86.4. ASR Performance... - [
6.4.1. Performance Measurement ......

6.4.2. Inventory Level Performance ......
6.4.3. 008 Reduction and Overall Perrormance BRI SUTPTURUPT 159

6.5. Lessons Leamed and Recommendations for Managemenf
6.5.1. The Adequate Automation Level: Recommendations...
$.5.2. ASR Introduction..
6.5.3. Technical and Orgamzatlonal Requuements DO RO VR OUTUUPPIRRTO | - -
6.5.4. Store Operations: Recommended Action .. 170
655 Cost-BenefitAnalyses,.,,,,,,.,....,.,.,.,,.,_,_._.‘.,.,..,.,.A_,_“...,.,..,.,.,.A_._...,..,.,.,.A_..,,.,.175

7. Conclusion 181

7.1. Theorelical COMIBUBONS ........cc.oooccoiii oo vevns v e v e savineess 18T
7.2, Contribution for Practilfoners....c.c.ovoveiiiie e eeeiee e s cae e e 183
7.3, Further Research Fiolds...........cc.ooeevee v evece e cvceese vt eatnn s annrina e, 106

8. Appendix and References 189

8.1. Statistical Appendix.... — BT U O T O DS TUDPTOUDTOTOTOPTDIOTOPUROIO 1 -
8.1.1. Calculation of the Inventory Level P
8.1.2. ANOVA Considerations and Prereqwsnes " .

8.2 References .. DU OO VUDUFORVOTORR 1.

83 L.-sfoffnterwews210




