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In today's competitive era, supply chain is the determinant of success or failure of 

business, and Warehousing performance plays an important role as a point of 

intersection for all the members of the supply chain especially for mass distributor 

oriented company like PT. XYZ which is engage in heavy machinery and equipment 

distribution. The purpose of this research is to evaluate and benchmark the best 

performers of observed warehouses in PT. XYZ to use in seeking improvements by 

comparing and ranking each warehouse. Analytic Hierarchy Process methodology 

approach is used in this research arranges the decision problem into a hierarchy 

structure. This research adopts warehouse performance measurement as a criteria that 

correlated with warehouse performance indicator. Improvement area identification is 

determined by the score differences between warehouses. Prioritize of criteria Quality 

(61.05%), Productivity (24.30%), and Cost (14.64%). The result of warehouse with 

highest weight of warehouse performance is E and the lowest is O. Warehouse O needs 

to improve the overall warehouse performance indicators by increasing quality, 

productivity and minimize cost expense.  

Keywords: Benchmarking, Analytic Hierarchy Process, Warehousing, Warehouse 

Performance Indicator. 



BENCHMARKING WAREHOUSE PERFORMANCE       Page 4 of 87 

USING ANALYTIC HIERARCHY PROCESS (AHP) 

CASE STUDY AT PT. XYZ 

 

  Akhmad Meidiansyah Dwirahman 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2017 

by Akhmad Meidiansyah Dwirahman 

All rights reserved 

 

 

 



BENCHMARKING WAREHOUSE PERFORMANCE       Page 5 of 87 

USING ANALYTIC HIERARCHY PROCESS (AHP) 

CASE STUDY AT PT. XYZ 

 

  Akhmad Meidiansyah Dwirahman 
 

 

DEDICATION 

 

 

I dedicate this thesis 

To my beloved family who always support and encourage me, 

To my teachers for their advice and guidance, 

To my friends for their motivation, 

To anyone who might benefit from this thesis 

 

 



BENCHMARKING WAREHOUSE PERFORMANCE       Page 6 of 87 

USING ANALYTIC HIERARCHY PROCESS (AHP) 

CASE STUDY AT PT. XYZ 

 

  Akhmad Meidiansyah Dwirahman 
 

 

ACKNOWLEDGEMENTS 

 

First off all, I would like to thank Allah SWT for the blessings and guidance throughout 

my entire college year and completion of this research. 

Secondly, I would like to thank my family and Nadya Tamara Yasmeen for showering 

me with endless love and encouragement. 

The author would also like to thank Ms. Triarti Saraswati and Mr. Setijo Awibowo as 

advisor and co-advisor for this thesis. Their willingness to constantly help, guidance, 

and motivate contributes highly in completion of this research. 

Furthermore, I would like to thank PT. United Tractors Tbk, specifically for Mr. Odi 

and Mr. Vinardo for the time, and cooperation that their spent for completion of this 

research. And also knowledge and experience their shared which is very valuable to me 

for the future of my career.  

And finally, I am very grateful to my SGU Industrial Engineering Batch 2013 friends 

who have spent time together in finishing college and also helping me to complete this 

research. Lastly, thank you to those who cannot all be mentioned that have supported 

the development of this thesis. 

 

 

 

 

 

 



BENCHMARKING WAREHOUSE PERFORMANCE       Page 7 of 87 

USING ANALYTIC HIERARCHY PROCESS (AHP) 

CASE STUDY AT PT. XYZ 

 

  Akhmad Meidiansyah Dwirahman 
 

TABLE OF CONTENTS 

Page 

STATEMENT BY THE AUTHOR ................................................................................ 2 

ABSTRACT ................................................................................................................... 3 

DEDICATION ............................................................................................................... 5 

ACKNOWLEDGEMENTS ........................................................................................... 6 

TABLE OF CONTENTS ............................................................................................... 7 

LIST OF FIGURES ..................................................................................................... 11 

LIST OF TABLES ....................................................................................................... 12 

LIST OF EQUATION .................................................................................................. 13 

CHAPTER 1 - INTRODUCTION ............................................................................... 15 

1.1 Background ...................................................................................................... 15 

1.2 Research Objective  ......................................................................................... 16 

1.3 Research Problem ............................................................................................ 16 

1.4 Research Question ........................................................................................... 17 

1.5 Significance of Study ....................................................................................... 17 

1.6 Research Scope & Limitation .......................................................................... 18 

1.7 Thesis Structure ................................................................................................ 19 

CHAPTER 2 - LITERATURE REVIEW .................................................................... 20 

2.1 Introduction ...................................................................................................... 20 

2.2 Warehousing ..................................................................................................... 20 

2.2.1 Warehouse Role ...................................................................................... 21 

2.2.2 Warehouse Function ................................................................................ 22 

2.3 Warehouse Performance ................................................................................... 22 

2.3.1 Warehouse Performance Objectives ....................................................... 22 

2.3.2 Warehouse Performance Measurement ................................................... 23 



BENCHMARKING WAREHOUSE PERFORMANCE       Page 8 of 87 

USING ANALYTIC HIERARCHY PROCESS (AHP) 

CASE STUDY AT PT. XYZ 

 

  Akhmad Meidiansyah Dwirahman 
 

2.5.3 Effective Warehouse Performance Measurement ................................... 24 

2.4 Benchmarking .................................................................................................. 25 

2.4.1 Benchmarking Types ............................................................................... 26 

2.4.2 The Benchmarking Wheel ....................................................................... 28 

2.4.3 Goals of Benchmarking Process ............................................................. 29 

2.4.4 Benchmarking Reason ............................................................................ 29 

2.4.5 Misconceptions and Limitations ............................................................. 30 

2.5 Performance Measurement .............................................................................. 31 

2.5.1 Measurement Purposes ........................................................................... 31 

2.5.2 Measurement Framework ....................................................................... 32 

         2.5.2.2 Individual Measures of Performance .......................................... 33 

2.6 Analytic Hierarchy Process .............................................................................. 33 

2.6.1 AHP Hierarchy ........................................................................................ 34 

2.6.2 AHP Procedure ........................................................................................ 34 

2.6.3 AHP Mechanism ..................................................................................... 35 

2.6.4 Strength and Weakness of AHP .............................................................. 36 

CHAPTER 3 - METHODOLOGY .............................................................................. 38 

3.1 Research Methodology .................................................................................... 38 

3.2 Definition Phase ............................................................................................... 39 

3.2.1 Problem Identification ............................................................................ 39 

3.2.2 Literature Review .................................................................................... 39 

3.3 Measurement Phase ......................................................................................... 39 

3.3.1 Measurement Defining ............................................................................ 40 

         3.3.1.1 Cost Indicator .............................................................................. 40 

         3.3.1.2 Productivity Indicator ................................................................. 41 



BENCHMARKING WAREHOUSE PERFORMANCE       Page 9 of 87 

USING ANALYTIC HIERARCHY PROCESS (AHP) 

CASE STUDY AT PT. XYZ 

 

  Akhmad Meidiansyah Dwirahman 
 

         3.3.1.3 Quality Indicator ......................................................................... 42 

3.3.2 Questionnaire Development .................................................................... 43 

3.3.3 Data Collection ....................................................................................... 44 

3.3.4 Data Validation and Reliability ............................................................... 44 

         3.3.4.1 Factor Analysis ............................................................................ 45 

         3.3.4.2 Item-to-total Correlation ............................................................. 45 

         3.3.4.3 Cronbach's Alpha ........................................................................ 45 

3.4 Analysis Phase ................................................................................................. 46 

3.4.1 Performance Evaluation (Pairwise Comparisons) .................................. 49 

3.4.2 Evaluation of Comparison's Consistency ................................................ 51 

3.4.3 Weight Calculation .................................................................................. 52 

3.4.4 Benchmark .............................................................................................. 53 

3.5 Improvement Phase .......................................................................................... 53 

CHAPTER 4 - RESULT AND DISCUSSION ............................................................ 54 

4.1 Data Validation and Reliability ........................................................................ 54 

4.2 Pairwise Comparison ....................................................................................... 55 

4.3 Evaluation of Comparison's Consistency ......................................................... 58 

4.4 Weight Calculation ........................................................................................... 61 

4.5 Benchmarking .................................................................................................. 64 

CHAPTER 5 - CONCLUSIONS AND RECOMMENDATIONS .............................. 70 

5.1 Conclusions ...................................................................................................... 70 

5.2 Recommendations ............................................................................................ 71 

5.3 Future Research ............................................................................................... 72 

GLOSSARY ................................................................................................................. 73 

REFERENCES ............................................................................................................ 74 



BENCHMARKING WAREHOUSE PERFORMANCE       Page 10 of 87 

USING ANALYTIC HIERARCHY PROCESS (AHP) 

CASE STUDY AT PT. XYZ 

 

  Akhmad Meidiansyah Dwirahman 
 

APPENDICES ............................................................................................................. 76 

APPENDIX A - QUESTIONNAIRE FORM .............................................................. 76 

APPENDIX B - WAREHOUSE PERFORMANCE INDICATORS LEVEL ............. 80 

APPENDIX C - DATA VALIDATION AND RELIABILITY..................................... 81 

C.1 Factor Analysis Result ..................................................................................... 81 

C.2 Cronbach's Alpha Result ................................................................................. 81 

APPENDIX D - AHP RESULT ................................................................................... 82 

D.1 Consistency Test Calculation  ......................................................................... 82 

D.2 Aggregating Weights from Criteria Ranks ...................................................... 83 

D.3 Overall Weight Calculation ............................................................................. 83 

CURICULLUM VITAE ............................................................................................... 87 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


