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 ABSTRACT 

 

ENHANCING LOGISTICS PERFORMANCE THROUGH DATA GOVERNANCE 

AND PROCESS OPTIMIZATION FOR COST REDUCTION AND DELIVERY 

TIME IMPROVEMENT 

 

By 

 

Riki afrianto 

Dr. Eka Budiarto, ST, M.Sc, Advisor 

Dr. Maulahikmah Galinium, S.Kom, M.Sc, Co-Advisor 

 

 

SWISS GERMAN UNIVERSITY 

 

This research enhances logistics performance at PT. XYZ Indonesia by addressing high 

costs and delivery inefficiencies through data-driven strategies. It examines how 

structured data governance, process optimization, and visualization can jointly support 

cost reduction and delivery accuracy. A mixed-method approach was employed, 

integrating CRISP-DM for data analytics and the DAMA-DMBOK framework for data 

governance. The study established a governance structure, conducted simulation-based 

optimization of logistics processes, and implemented a BI dashboard for real-time 

monitoring. Focus Group Discussions (FGDs) were conducted to validate outcomes 

and gather stakeholder perspectives. Findings reveal that governed data significantly 

improved logistics visibility and analytical reliability. Simulations demonstrated cost 

savings of 74%–76% across two shipment scenarios, while delivery delays dropped 

from 24% in May 2025 to 6% in July 2025, reflecting an 18% improvement in delivery 

accuracy within two months. The dashboard further enhanced responsiveness by 

enabling proactive issue detection and timely decision-making. The study concludes 

that integrating data governance with process optimization and visualization provides 

a practical framework for organizations seeking to reduce costs, improve delivery 

performance, and strengthen competitiveness. 

 

Keywords: Data Governance, Logistics Optimization, Business Intelligence, Delivery 

Time Improvement, Cost Reduction. 



ENHANCING LOGISTICS PERFORMANCE THROUGH DATA GOVERNANCE AND PROCESS 
OPTIMIZATION FOR COST REDUCTION AND DELIVERY TIME IMPROVEMENT                Page 4 of 192 

 

 

 Riki Afrianto 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2025 

by Riki Afrianto 

All rights reserved 

 

 



ENHANCING LOGISTICS PERFORMANCE THROUGH DATA GOVERNANCE AND PROCESS 
OPTIMIZATION FOR COST REDUCTION AND DELIVERY TIME IMPROVEMENT                Page 5 of 192 

 

 

 Riki Afrianto 

 

 

 

 

 DEDICATION 

 

This thesis is dedicated to my beloved family, whose unwavering support, patience, and 

encouragement have sustained me throughout this academic journey. 

To my parents, thank you for your endless love and sacrifices. Your guidance and belief 

in me have been the pillars of my strength. 

To my lecturers, advisors, and colleagues, I am deeply grateful for your insights, 

guidance, and continuous support that have shaped the quality and direction of this 

work. 

And to myself — thank you for staying until the end. For showing resilience through 

every challenge, for choosing persistence over doubt, and for believing that this goal 

was worth the effort. 

 

 

  



ENHANCING LOGISTICS PERFORMANCE THROUGH DATA GOVERNANCE AND PROCESS 
OPTIMIZATION FOR COST REDUCTION AND DELIVERY TIME IMPROVEMENT                Page 6 of 192 

 

 

 Riki Afrianto 

 

 

 ACKNOWLEDGEMENTS 

First and foremost, I would like to express my sincere gratitude to God Almighty for 

granting me strength, patience, and perseverance throughout this academic journey. 

I would like to extend my deepest appreciation to my thesis advisor, Dr. Eka Budiarto, 

ST, M. Sc, and my Co-advisor, Dr. Maulahikmah Galinium, S.Kom, M.Sc, for their 

invaluable guidance, insightful feedback, and continuous encouragement throughout 

the development of this thesis. Your expertise and support have been instrumental in 

shaping the direction of this research. 

 

I am also sincerely thankful to all the lecturers and faculty members at Swiss German 

University who have enriched my academic experience throughout the Master of 

Information Technology program. Thank you for guiding me step by step, helping me, 

as someone from a non-IT background, gain a stronger understanding of how IT can 

support business problem-solving. 

 

Special thanks go to PT. NIJ and all participants involved in the research, including 

colleagues and professionals who contributed valuable insights during the data 

collection and validation process. Your cooperation and openness were crucial to the 

success of this study. 

 

I would also like to sincerely thank my classmates, Haikal and Bu Vera, for being a 

constant support team. Thank you for always encouraging one another and helping me 

stay on track during the most difficult times. Without both of you, I may not have made 

it past the first semester. 

 

Finally, to everyone who offered support, motivation, and encouragement throughout 

this journey, your presence truly made a difference. 

 
 



ENHANCING LOGISTICS PERFORMANCE THROUGH DATA GOVERNANCE AND PROCESS 
OPTIMIZATION FOR COST REDUCTION AND DELIVERY TIME IMPROVEMENT                Page 7 of 192 

 

 

 Riki Afrianto 

 

 

 TABLE OF CONTENTS 

STATEMENT BY THE AUTHOR ............................................................................... 2	
ABSTRACT ................................................................................................................... 3	
DEDICATION ............................................................................................................... 5	
ACKNOWLEDGEMENTS ........................................................................................... 6	
TABLE OF CONTENTS ............................................................................................... 7	
LIST OF FIGURES ..................................................................................................... 10	
LIST OF TABLES ....................................................................................................... 11	
CHAPTER 1 – INTRODUCTION .............................................................................. 12	
1.1.	 Background .................................................................................................. 12	
1.2.	 Research Problem ........................................................................................ 14	
1.3.	 Research Objective ...................................................................................... 16	
1.4.	 Research Question ....................................................................................... 16	
1.5.	 Hypothesis .................................................................................................... 17	
1.6.	 Research Scope and Limitation ................................................................... 17	
1.7.	 Significance of Study ................................................................................... 18	
1.8.	 Thesis Structure ........................................................................................... 20	
CHAPTER 2 - LITERATURE REVIEW .................................................................... 21	
2.1.	 Industry Transformation 4.0 ........................................................................ 21	
2.2.	 Company XYZ Overview ............................................................................ 22	
2.3.	 Logistic Management and International Trade ............................................ 24	
2.4.	 Business Intelligence (BI) ............................................................................ 27	

2.4.1.	 Microsoft Power Automate, PowerApps, Power BI and SharePoint. .. 31	
2.4.2.	 SDLC (Software Development Life Cycle) ......................................... 32	

2.5.	 ODM-BDA (Optimized Data Management using Big Data Analytics) ...... 34	
2.6.	 CRISP-DM (Cross-Industry Standard Procedure for Data Mining) ............ 37	
2.7.	 Data Governance, Data Management, and Data Architecture ..................... 41	

2.7.1.	 DAMA- DMBOK (Data Management Body of Knowledge) .............. 43	
2.7.2.	 DCAM (The EDM Council’s Data management Capability 

Management and Governance) ............................................................................ 47	
2.7.3.	 DGI (The Data Governance institute) .................................................. 49	

2.8.	 Optimizing Delivery Time, Cost, and Quality Trade-Offs .......................... 50	
2.8.1.	 Delivery Time in Manufacturing and Trade Engineering .................... 52	



ENHANCING LOGISTICS PERFORMANCE THROUGH DATA GOVERNANCE AND PROCESS 
OPTIMIZATION FOR COST REDUCTION AND DELIVERY TIME IMPROVEMENT                Page 8 of 192 

 

 

 Riki Afrianto 

 

 

2.8.2.	 Cost Consideration in Manufacturing and Trade Engineering ............ 52	
2.8.3.	 Quality Assurance in Manufacture and Trade Engineering. ................ 53	
2.8.4.	 Trade-off Analysis: Delivery Time, Price/Cost, and Quality .............. 53	

2.9.	 Mathematic Models and Artificial Intelligence Optimization for Time, Cost, 

and Quality Trade-off .................................................................................................. 53	
2.9.1.	 Simplex Method ................................................................................... 53	
2.9.2.	 Fuzzy Logic Model .............................................................................. 55	
2.9.3.	 Artificial Intelligence Optimization ..................................................... 57	

2.10.	 Previous Studies ........................................................................................... 59	
2.10.1.	 Summary Of Framework ..................................................................... 59	
2.10.2.	 Choice of Logistic Improvement Process ............................................ 67	
2.10.3.	 Visualization Method ........................................................................... 71	

CHAPTER 3 – RESEARCH METHODS ................................................................... 74	
3.1.	 Research Framework ................................................................................... 74	
3.2.	 Data Governance .......................................................................................... 78	

3.2.1.	 Business Understanding ....................................................................... 79	
3.2.2.	 Establish a Governance Structure ........................................................ 83	
3.2.3.	 Data Maturity Assessment ................................................................... 86	
3.2.4.	 Data Quality Management ................................................................... 89	
3.2.5.	 Data Architecture ................................................................................. 91	
3.2.6.	 Reference & Master Data ..................................................................... 95	
3.2.7.	 Data Storage and Operation ................................................................. 97	
3.2.8.	 Indicator of Data Governance .............................................................. 98	

3.3.	 Logistic Improvement Process ................................................................... 100	
3.3.1.	 Business and Process Understanding ................................................. 101	
3.3.2.	 Gap Analysis and Variable identification .......................................... 101	
3.3.3.	 Simulation-Based Optimization ......................................................... 105	
3.3.4.	 Decision Support Integration ............................................................. 107	
3.3.5.	 Process Improvement Evaluation and Validation .............................. 108	

3.4.	 Visualization Strategy ................................................................................ 111	
3.4.1.	 Defining Visualization Objective ...................................................... 111	
3.4.2.	 User and Role Mapping ..................................................................... 112	
3.4.3.	 Tools and Integration ......................................................................... 113	
3.4.4.	 Dashboard and Deployment ............................................................... 115	



ENHANCING LOGISTICS PERFORMANCE THROUGH DATA GOVERNANCE AND PROCESS 
OPTIMIZATION FOR COST REDUCTION AND DELIVERY TIME IMPROVEMENT                Page 9 of 192 

 

 

 Riki Afrianto 

 

 

3.4.5.	 Success Criteria and Monitoring ........................................................ 116	
3.5.	 Validation - FGD Question ........................................................................ 117	
CHAPTER 4 – RESULT AND DISCUSSIONS ....................................................... 125	
4.1.	 Overview .................................................................................................... 125	
4.2.	 Pillar 1: Data Governance Implementation Result .................................... 125	
4.3.	 Pillar 2: Logistic Improvement Process ..................................................... 138	

4.3.1.	 Data Governance Enablers and Gap Resolution ................................ 138	
4.3.2.	 Alignment with Simulation Based Scenario ...................................... 142	

4.4.	 Pillar 3: Visualization ................................................................................ 148	
4.4.1.	 Realization of the Visualization Framework ..................................... 151	
4.4.2.	 Dashboard Overview ......................................................................... 152	

4.5.	 Validation – FGD Result ........................................................................... 160	
4.5.1.	 Evaluation of Data Governance (RQ1 / Objective 1) ........................ 161	
4.5.2.	 Evaluation of Logistics Cost and Timeline Improvements (RQ2 / 

Objective 2) ........................................................................................................ 162	
4.5.3.	 Evaluation of Visualization and Dashboard (RQ3 / Objective 3) ...... 162	
4.5.4.	 Summary of FGD Outcomes ............................................................. 163	
4.5.5.	 Implication for Research Objectives .................................................. 164	

4.6.	 Summary of Deliverable ............................................................................ 164	
CHAPTER 5 – CONCLUSIONS AND RECCOMENDATIONS ............................ 167	
5.1.	 Conclusions ................................................................................................ 167	
5.2.	 Future Works ............................................................................................. 168	
5.3.	 Recommendations ...................................................................................... 169	
GLOSSARY .............................................................................................................. 170	
REFERENCES .......................................................................................................... 171	
APPENDIX ................................................................................................................ 177	
Appendix 1. FGD List ................................................................................................ 177	
Appendix 2. Logistic Data Governance ..................................................................... 183	
Appendix 3.  Dashboard User Manual, Data Storage User Manual .......................... 186	
Appendix 4. Project Timelines .................................................................................. 190	
Curriculum Vitae ....................................................................................................... 191	
 

 



ENHANCING LOGISTICS PERFORMANCE THROUGH DATA GOVERNANCE AND PROCESS 
OPTIMIZATION FOR COST REDUCTION AND DELIVERY TIME IMPROVEMENT                Page 10 of 192 

 

 

 Riki Afrianto 

 

 

 LIST OF FIGURES 

 

Figures 

 Page 

Figure 1. 1. LPI (Logistic Performance Index) (World Bank, 2023) .......................... 12	
Figure 1. 2. Fishbone diagram summary of research problem .................................... 15 

Figure 2. 1. Organizational Structure of the Logistic Team - PT. XYZ ...................... 23	
Figure 2. 2. Incoterms 2020 by ICC (ICC, 2019) ........................................................ 25	
Figure 2. 3. Business Intelligence Architecture (Kongthanasuwan et al., 2023) ......... 28	
Figure 2. 4. The data mining life cycle by CRISP-DM (Schröer et al., 2021) ............ 39	
Figure 2. 5. Essential Concepts of Data Governance and Data Management 

(Henderson et al., 2017) ............................................................................................... 43	
Figure 2. 6. DAMA -DMBOK2 Data Management Framework (the DAMA Wheel) 

(DAMA International, 2017) ....................................................................................... 44	
Figure 2. 7. DAMA Environmental Factor Hexagon (DAMA International, 2017) ... 46	
Figure 2. 8. Data Maturity Level DAMA-DMBOK(Henderson et al., 2017) ............. 47	
Figure 2. 9. DCAM v2.2 Framework (Pörtner et al., 2025) ........................................ 48	
Figure 2. 10. The DGI Data Governance Framework (The Data Governance Institute, 

2025) ............................................................................................................................ 49	
Figure 2. 11. Balancing DCQ (Delivery, Cost, Quality) ............................................. 51 

Figure 3. 1. Framework Data Improvement into Logistic Strategy ............................. 75	
Figure 3. 2. Implanting a Data governance workflow at PT. XYZ Indonesia ............. 78	
Figure 3. 3. Existing work flow of Company XYZ logistic ........................................ 80	
Figure 3. 4. Architecture diagram and tools used on exiting condition ....................... 81	
Figure 3. 5. Proposed Structure for Capturing Delivery Monitoring Data ................ 103	
Figure 3. 6. Proposed Structure for Capturing Cost of Logistic PT. XYZ Indonesia 104	
Figure 3. 7. Use Case Diagram .................................................................................. 112	
Figure 3. 8. Activity Diagram of the End-to-End Process ......................................... 114 

Figure 4. 1. Data Maturity Level at PT.XYZ Indonesia ............................................ 127	
Figure 4. 2. Table of Content NIJ-MDGOV-0001 .................................................... 134	
Figure 4. 3. Evidence of Cost Reduction by Changing the Incoterm ........................ 147	
Figure 4. 4. Purposed Architecture Diagram ............................................................. 149	
Figure 4. 5. Main Menu Dashboard of Delivery Monitoring .................................... 152	
Figure 4. 6. Detailed Delivery View .......................................................................... 153	
Figure 4. 7. Delivery Monitoring Screen ................................................................... 154	
Figure 4. 8. Detailed Delivery Job View ................................................................... 156	
Figure 4. 9. Microsoft Teams Alert Integration ......................................................... 157	
Figure 4. 10. Report chart before Implementation ..................................................... 158	
Figure 4. 11. Result Outcome for Delivery Improvement ......................................... 159	
 

 



ENHANCING LOGISTICS PERFORMANCE THROUGH DATA GOVERNANCE AND PROCESS 
OPTIMIZATION FOR COST REDUCTION AND DELIVERY TIME IMPROVEMENT                Page 11 of 192 

 

 

 Riki Afrianto 

 

 

 LIST OF TABLES 

 

Table Page 

 

 

 

Table 2. 1. Data influence on trade logistic cost. ......................................................... 26	
Table 2. 2. Strengths and Weakness of BI Framework ................................................ 29	
Table 2. 3. Result of the implementing ODM-BDA framework for effectiveness of 

decision-making on case study. ................................................................................... 35	
Table 2. 4. Strength and Weaknesses of ODM-BDA Framework ............................... 36	
Table 2. 5. CRISP-DM Process Description ................................................................ 37	
Table 2. 6. Strengths and Weakness of CRISP-DM Framework ................................. 40	
Table 2. 7. Strengths and Weakness of Simplex Method ............................................ 54	
Table 2. 8. Strength and Weaknesses of Fuzzy Logic in Logistic Trade Industries .... 56	
Table 2. 9. Comparison and Justification for selecting DAMA-DMBOK over DCAM 

and DGI frameworks .................................................................................................... 61	
Table 2. 10. Table summaries of Domains used from DAMA-DMBOK Framework 65	
Table 2. 11. Optimization Methods Features Checklist Table ..................................... 69	
Table 2. 12. SDLC Model Comparison for Project in Logistic ................................... 73 

Table 3. 1. Project Committee and Role Allocation (RACI) ....................................... 84	
Table 3. 2. Data Owner and Data Steward Map .......................................................... 85	
Table 3. 3. Maturity Assessment Template ................................................................. 87	
Table 3. 4. Data availability provide by Company XYZ, ............................................ 88	
Table 3. 5. Activity Table – Data Quality implementation for Logistic Data 

Governance .................................................................................................................. 90	
Table 3. 6. Logistic Data Architecture activity ............................................................ 94	
Table 3. 7. Data Governance Indicators for Logistic Data .......................................... 98	
Table 3. 8. Key Parameter compared in Term of Delivery ........................................ 106	
Table 3. 9. Evaluation of Process Improvement ........................................................ 109	
Table 3. 10. Focus Group Discussion FGD requirement and evaluated condition .... 109	
Table 3. 11. FGD Participant and Condition to Evaluated ........................................ 116	
Table 3. 12. Session Structure with Question Flow ................................................... 118	
Table 3. 13. Participant-Specific Question Focus ...................................................... 119	
Table 3. 14 Core FGD by Research Question ............................................................ 120	
Table 3. 15: Success Criteria by Question ................................................................. 123 

Table 4. 1 Result of Logistic Data Domain – data Owner vs. Data Steward ............. 126	
Table 4. 2.Governance-Supported Gap Analysis Summary ...................................... 139	
Table 4. 3. Gap Analysis on Existing costing calculation and Purpose condition ..... 143	
Table 4. 4. Example Costing implementing on Dashboard for Cost Monitoring. ..... 144	
Table 4. 5. Participant Validation of Domains and Key Insights .............................. 163	
 


