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ABSTRACT 

INVESTMENT ANALYSIS AND VALUING NEW EQUIPMENT USING 

RETURN ON INVESTMENT APPROACH AT PT.PANARUB 

 

by 

Albert Jonathan Tunggal 

Ir. Triarti Saraswati M.Eng, Advisor 

Dr. Tanika D.Sofianti ST.MT, Co-Advisor 

 

SWISS GERMAN UNIVERSITY 

This research based on the study case in PT. Panarub Industry, especially in Assembly 

Line Project Automation (ALPA) is addressed how to give investment appraisal to 

valuing new equipment. The subject of interest this thesis is deciding exactly how to 

allocate a limited amount of capital resources among competing investment 

alternatives in order to provide the greatest economic benefit to PT. Panarub Industry. 

Many decision models and methods for evaluation and comparison of alternatives 

have been described in the various business, economic, accounting, and engineering 

journals. The purpose of this thesis is to help the company in making decision 

regarding the investment appraisal. In this research investment appraisal is solved 

using decision support system that based on engineering economy. The use of 

Payback Period, Internal Rate of Return, Net Cash Flow, and Break Even point are 

described in detail in regard of the second part of the objective. The development of 

decision support system tool to calculate investments appraisal are described and 

made using Microsoft Excel and Microsoft Visual Basic. Finally, the result is compare 

to find which of those alternatives can be considered the best alternative. 

 

Keyword: Investment appraisal, Net Present Value, Internal Rate of Return, Payback 

period, Microsoft Visual Basic, Microsoft excel, Seat of the pants method. 

 



INVESTMENT ANALYSIS AND VALUING NEW EQUIPMENT USING                Page 4 of 88 

RETURN ON INVESTMENT (ROI) APPROACH AT PT.PANARUB 

Albert Jonathan Tunggal 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2015 

by Albert Jonathan Tunggal 

All rights reserved 

  



INVESTMENT ANALYSIS AND VALUING NEW EQUIPMENT USING                Page 5 of 88 

RETURN ON INVESTMENT (ROI) APPROACH AT PT.PANARUB 

Albert Jonathan Tunggal 

 

DEDICATION 

 

I dedicate this thesis for my beloved parents; Howdiarso and Hedy.   



INVESTMENT ANALYSIS AND VALUING NEW EQUIPMENT USING                Page 6 of 88 

RETURN ON INVESTMENT (ROI) APPROACH AT PT.PANARUB 

Albert Jonathan Tunggal 

 

ACKNOWLEDGEMENTS 

 

I owe my gratitude to all people who made this thesis possible and because of whom 

my graduate experience has been one that I will cherish forever.  

 

First and foremost, I would like to thank god that has given me strength and infinite 

blessings during this thesis works.  

 

Special thanks to my parents for their encouragement with their best wishes.  

 

I would like to express my deepest gratitude to my advisor, Ir. Triarti Saraswati, 

M.Eng, and co-advisor, Dr. Tanika D. Sofianti,  ST.MT, for the patience of correcting 

my writing, caring, and guidance to finish this project.  

 

I also would like to thank Reyhan Adiel for giving me the opportunity to do this 

research in PT Panarub and the responsibility of such an assignment in their ALPA 

project. Without their support and information I would not be able to initiate and carry 

out this project. 

 

And finally, all my best friends in Industrial Engineering batch 2011 who had helped 

me a lot when there were difficulties in study and this thesis. Thank you for giving me 

spirit and push to finish this thesis.   



INVESTMENT ANALYSIS AND VALUING NEW EQUIPMENT USING                Page 7 of 88 

RETURN ON INVESTMENT (ROI) APPROACH AT PT.PANARUB 

Albert Jonathan Tunggal 

 

TABLE OF CONTENTS 

Page 

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 Objectives ...................................................................................................... 14 

CHAPTER 2 - LITERATURE REVIEW ............................................................... 15 

2.1 Introduction ................................................................................................... 15 

2.2 Lean Manufacturing ...................................................................................... 15 

2.2.1 Invest In Automation ............................................................................. 17 

2.3 Engineering economic ................................................................................... 19 

2.3.1 Internal Rate of Return (IRR) ................................................................ 21 

2.3.2 Net Present Value (NPV) ....................................................................... 21 

2.3.3 Payback Period Analysis (PPA) ............................................................. 23 

2.3.4 Sensitivity Analysis ............................................................................... 24 

2.4 Decision Support System (DSS) ................................................................... 25 

2.5 Previous Studies ............................................................................................ 26 

CHAPTER 3 - RESEARCH METHODOLOGY ................................................... 27 

3.1 Introduction ................................................................................................... 27 

3.2 Literature Review .......................................................................................... 27 

3.3 Problem Identification ................................................................................... 28 

3.4 Data Acquisition ............................................................................................ 28 



INVESTMENT ANALYSIS AND VALUING NEW EQUIPMENT USING                Page 8 of 88 

RETURN ON INVESTMENT (ROI) APPROACH AT PT.PANARUB 

Albert Jonathan Tunggal 

3.4.1 Interview ................................................................................................ 28 

3.4.2 Documentation Studies .......................................................................... 28 

3.5 Software Design ............................................................................................ 29 

3.6 Investment Analysis ...................................................................................... 30 

3.6.1 Net Present Value (NPV) ....................................................................... 31 

3.6.2 Payback period ....................................................................................... 31 

3.6.3 Break Even Point Analysis .................................................................... 33 

3.6.4 Internal Rate of Return (IRR) ................................................................ 34 

3.6.5 Economic Service Life (ESL) ................................................................ 35 

3.7 Result ............................................................................................................. 35 

CHAPTER 4 - RESULTS AND DISCUSSIONS .................................................. 37 

4.1 Company Profile ........................................................................................... 37 

4.2 Research problem .......................................................................................... 38 

4.3 DSS Development ......................................................................................... 38 

4.3.1 Flowchart ............................................................................................... 38 

4.3.2 Engineering Economy Case ................................................................... 39 

4.3.3 Engineering Economy Calculation and Data Result .............................. 41 

4.3.4 Engineering Economy Decision Making ............................................... 50 

CHAPTER 5 - CONCLUSIONS AND RECOMMENDATIONS ......................... 54 

5.1 Conclusions ................................................................................................... 54 

5.2 Recommendations ......................................................................................... 54 

5.3 Future Research ............................................................................................. 55 

GLOSSARY ................................................................................................................ 56 

REFERENCES ............................................................................................................ 57 

APPENDICES ............................................................................................................. 59 

 Using Spread Sheets and Microsoft Excel ..................................... 59 APPENDIX A.

 Excel function important to this thesis ......................................................... 59 A.1.

 Using visual basic in Microsoft excel............................................. 62 APPENDIX B.

 Sheet “input” , input form save Button ........................................................ 62 B.1.

 Sheet “input” , input form clear Button ........................................................ 62 B.2.

 Sheet “input” , input database form button .................................................. 63 B.3.

 Sheet “payback” , input database add button ............................................... 63 B.4.



INVESTMENT ANALYSIS AND VALUING NEW EQUIPMENT USING                Page 9 of 88 

RETURN ON INVESTMENT (ROI) APPROACH AT PT.PANARUB 

Albert Jonathan Tunggal 

 Sheet “payback” , input database delete button ........................................... 63 B.5.

 Sheet “payback” , input database save button .............................................. 64 B.6.

 Sheet “input” sensitivity button .................................................................... 67 B.7.

 Average Indonesia Minimum Regional Wage From 1991 to 2015 68 APPENDIX C.

 Design Process of investment analysis tool ................................... 70 APPENDIX D.

 DSS Data Input ............................................................................................ 70 D.1.

 Data input from factory ................................................................................ 70 D.2.

 Data input from supplier .............................................................................. 70 D.3.

 DSS database system ................................................................................... 71 D.4.

 Payback Period With Fixed Annual Saving Cost Analysis ......................... 72 D.5.

 Input data ...................................................................................................... 73 D.6.

 Database annual saving cost ........................................................................ 73 D.7.

 Calculating Total Cost ................................................................................. 74 D.8.

 Payback period calculation .......................................................................... 74 D.9.

 Generate Discounted Cash Flow Analysis (DCF) ..................................... 74 D.10.

 Payback Period  database design ............................................................... 75 D.11.

 Data Input ................................................................................................... 76 D.12.

 Total Annual cost ....................................................................................... 77 D.13.

 Payback Period Software result ...................................................... 79 APPENDIX E.

 Standard Parameter ....................................................................................... 79 E.1.

 Database form ............................................................................................... 79 E.2.

 Generate cash flow ....................................................................................... 81 E.3.

 Cumulative Cash Flow ................................................................................. 81 E.4.

 Payback period result calculation ................................................................. 82 E.5.

 Internal Rate of Return (IRR) Analysis ........................................................ 84 E.6.

 Breakeven point analysis .............................................................................. 85 E.7.

CURRICULUM VITAE .............................................................................................. 88 

  


