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CHAPTER 5 – CONCLUSIONS AND RECCOMENDATIONS 

5.1 Conclusions 

There are 2 objectives of the research, namely to design, develop and evaluate Six 

Sigma in Remanufacturing Companies, as well as to reduce failure of remanufactured 

products with a target of less than 2.5%. Six Sigma can be implemented well in 

Remanufacturing Companies with the DMAIC methodology, and it has been proven 

that the implementation of Six Sigma has had a positive impact on improving product 

quality, namely reducing the Failure In Process (FIP) ratio from 8% to 2%, improving 

the Sigma level from 3.75 to 4.365, and reduction in Cost of Poor Quality (COPQ) 

from 1,125 Bio Idr to 360 Mio Idr. 

Based on the entirety of this research, it can be inferred that implementing the Six 

Sigma methodology can enhance the quality of the study, resulting in a reduction of 

product failures during the assembly and performance test process. Consequently, this 

improvement can lead to increased corporate profitability owing to the decrease in 

product failures. 

5.2 Recommendations 

This study supports previous research that demonstrates the effectiveness of the Six 

Sigma technique in finding and evaluating product failures, hence increasing the 

sigma level and improved product quality. Given the positive results observed in this 

study, it is recommended to conduct further research on the use of the Six Sigma 

methodology alongside other quality tools to enhance the quality of various other 

remanufacturing product or companies. The utilization of the Six Sigma approach is 

boosted by research diversification. 



DESIGN & DEVELOP SIX SIGMA IMPLEMENTATION     Page 53 of 63 
TO IMPROVE PRODUCT QUALITY IN REMANUFACTURING COMPANY 

 Erwin Oktariyanto 
 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 

 

 

 

 

 

 

 

 

 

 



DESIGN & DEVELOP SIX SIGMA IMPLEMENTATION     Page 54 of 63 
TO IMPROVE PRODUCT QUALITY IN REMANUFACTURING COMPANY 

 Erwin Oktariyanto 
 

 

SIPOC REMANUFACTURE 
  

     

Supplier Input Process Output Customer 

Principle Genuine Parts Pre Washing Ready Core TRIATRA 
Outsource Fabrication Parts Dis Assembly Surcharge 

 

Vendor OEM Parts, 
Consumable 

Washing Service 
 

TRIATRA Damage Core Measurement & 
Inspection 

  

  
Fabrication & Parts 
Fulfilments 

  

  
Assembly 

  

  
Performance Test 

  

  
Completing 

  

  
Painting 

  

  
Wrapping & 
Packaging 

  



DESIGN & DEVELOP SIX SIGMA IMPLEMENTATION     Page 55 of 63 
TO IMPROVE PRODUCT QUALITY IN REMANUFACTURING COMPANY 

 Erwin Oktariyanto 
 

 

SIGMA CALCULATION JANUARY TO MAY 2023 
(BEFORE IMPROVEMENT) 

       

Product 
Assembly  

Qty Defect Opportunity Total 
Opportunity DPMO  

Cylinder 775 50 32 24.800  2.016   

Engine 125 25 39 4.875  5.128   
       

Product 

Performance 
Test 

 

Qty Defect Opportunity Total 
Opportunity DPMO  

Cylinder 775 50 11 8.525  5.865   

Engine 125 25 14 1.750  14.286   
       

Product 
Assembly Performance 

Test Total 
DPMO Tabel Z Ketentuan 

Sigma 
Total 
Sigma DPMO DPMO 

Cylinder 2.016  5.865  7.881  2,42 1,5 3,92 
Engine 5.128  14.286  19.414  2,07 1,5 3,57 
      3,745 
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SIGMA CALCULATION AUGUST TO NOVEMBER 2023 
(AFTER IMPROVEMENT) 

 

       

Product 
Assembly  

Qty Defect Opportunity Total 
Opportunity DPMO  

Cylinder 620 8 32 19.840  403   

Engine 100 4 39 3.900  1.026   
       

Product 
Performance Test  

Qty Defect Opportunity Total 
Opportunity DPMO  

Cylinder 620 8 11 6.820  1.173   

Engine 100 4 14 1.400  2.857   
       

Product 
Assembly Performance 

Test Total DPMO Tabel Z Ketentuan 
Sigma 

Total 
Sigma DPMO DPMO 

Cylinder 403  1.173  1.576  3,01 1,5 4,51 
Engine 1.026  2.857  3.883  2,72 1,5 4,22 

      4,365 
 

 

 

 

 

 

 

 

 



DESIGN & DEVELOP SIX SIGMA IMPLEMENTATION     Page 58 of 63 
TO IMPROVE PRODUCT QUALITY IN REMANUFACTURING COMPANY 

 Erwin Oktariyanto 
 

 

 



DESIGN & DEVELOP SIX SIGMA IMPLEMENTATION     Page 59 of 63 
TO IMPROVE PRODUCT QUALITY IN REMANUFACTURING COMPANY 

 Erwin Oktariyanto 
 

 

 



DESIGN & DEVELOP SIX SIGMA IMPLEMENTATION     Page 60 of 63 
TO IMPROVE PRODUCT QUALITY IN REMANUFACTURING COMPANY 

 Erwin Oktariyanto 
 

 
 

REFERENCES 

Elfanda, M. E. (2021) ‘Implementation of Six Sigma in Product Quality Control’, 

Jurnal Ekonomi dan Bisnis Airlangga, 31(1), p. 51. doi: 10.20473/jeba.v31i12021.51-

63. 

Harisupriyanto, H., Prasetiawan, Y. and Rahma Supri, M. F. (2019) ‘Improving The 

Quality Of Manufacturing Products With The Application Of Lean Six-Sigma’, 

Conference SENATIK STT Adisutjipto Yogyakarta, 5, pp. 231–240. doi: 

10.28989/senatik.v5i0.297. 

Hassan, M. K. (2013). Applying lean six sigma for waste reduction in a 

manufacturing environment. American Journal of Industrial Engineering, 1(2), 28-35. 

Ijomah, W. L., & Childe, S. J. (2007). A model of the operations concerned in 

remanufacture. International Journal of Production Research, 45(24), 5857-5880. 

Ijomah, W.L., (2002). A model-based definition of the generic remanufacturing 

business process. University of Plymouth Research Theses. 

Ijomah, W. L. (2009). Addressing decision making for remanufacturing operations 

and design-for-remanufacture. International Journal of Sustainable Engineering, 2(2), 

91-102. 

Mareček-Kolibiský, M. and Kučerová, M. (2020) ‘Improving Products Quality 

Applying Six Sigma’, Research Papers Faculty of Materials Science and Technology 

Slovak University of Technology, 28(46), pp. 57–64. doi: 10.2478/rput-2020-0008. 

Mittal, M. (2014). Latest Trend in Management - Six Sigma. Gian Jyoti E-Journal, 

4(1), 32-38. 

Nugroho, D.M. (2015). Pengaruh Kualitas Pelayanan, Kualitas Produk Layanan, dan 

Harga Produk Layanan Terhadap Kepuasan Pelanggan Serta Dampaknya Terhadap 

Loyalitas Pelanggan Prabayar Telkomsel. Jurnal Operations Excellence. Volume VII, 

No. 2, 158–174. 

Ortegon, K., L.F. Nies, and J.W. Sutherland, Preparing for end of service life of wind 

turbines. Journal of Cleaner Production, 2013. 39: p. 191-199. 

Pacheco, D. A. J. (2014). Theory of Constraints and Six Sigma: Investigating 



DESIGN & DEVELOP SIX SIGMA IMPLEMENTATION     Page 61 of 63 
TO IMPROVE PRODUCT QUALITY IN REMANUFACTURING COMPANY 

 Erwin Oktariyanto 
 

Differences and Similarities for Continuous Improvement. Independent Journal of 

Management & Production, 5(2), 331-343. 

Parasuraman, A. & Grewal, D. (2000). The impact of technology on the quality-value-

loyalty chain: A research agenda. Academy of Marketing Science. Journal. Winter 

2000; 28, 1; ABI/INFORM Global pg. 168. 

Parsana, T. S., & Desai D. A., (2014). A Review: Six Sigma Implementation Practices 

in Indian Manufacturing SMEs. International Journal of Engineering Research and 

Applications, 4(3), 663-673. 

Patil, S. D., Ganganallimath, M. M., Math, R. B., & Karigar, Y. (2015). Application 

of Six Sigma Method to Reduce Defects in Green Sand Casting Process: A Case 

Study. International Journal on Recent Technologies in Mechanical and Electrical 

Engineering, 2(6), 37-42. 

Prashar, A. (2014) ‘Adoption of Six Sigma DMAIC to reduce cost of poor quality’, 

International Journal of Productivity and Performance Management, 63(1), pp. 103–

126. doi: 10.1108/IJPPM-01-2013-0018. 

Sasikumar, A. et al. (2023) ‘Applying lean Six Sigma for waste reduction in a bias 

tyre manufacturing environment’, Cogent Business and Management, 10(2), pp. 28–

35. doi: 10.1080/23311975.2023.2228551. 

Singh, M. D. and Thakar, G. D. (2014) ‘A Review of Lean Implementation Practices 

in Indian SMEs Particularly in Gujarat’, Industrial Engineering Journal, 7(12), pp. 

27–36. 

Syafwiratama, O., Hamsal, M., Purba, H.H., (2017). Reducing the nonconforming 

products by using the Six Sigma method: A case study of a polyester short cut fiber 

manufacturing in Indonesia. Management Science Letters, 7, 153–162. 

Trimarjoko, A., Saroso, D., Purba, H., Hasibuan, S., Jaqin, C & Aisyah, S., (2019). 

Integration of nominal group technique, Shainin system and DMAIC methods to 

reduce defective products: A case study of tire manufacturing industry in Indonesia. 

Management Science Letters , 9(13), 2421-2432. 

Valles, A., Sanchez, J., Noriega, S., & Nuñez, B. G., (2009). Implementation of Six 

Sigma in a manufacturing process: A case study. International Journal of Industrial 

Engineering: Theory, Applications and Practice, 16(3), 171-181. 



DESIGN & DEVELOP SIX SIGMA IMPLEMENTATION     Page 62 of 63 
TO IMPROVE PRODUCT QUALITY IN REMANUFACTURING COMPANY 

 Erwin Oktariyanto 
 

 

 

CURRICULUM VITAE 

 

 

 Erwin Oktariyanto 
Education 
ü Bachelor’s Degree, Swiss German University 

Industrial Engineering 2020 – 2022. 

ü Diploma Degree, Politeknik Universitas Brawijaya,  

Electric Engineering 1994 – 1997. 

ü Diploma, PATT Politeknik Malang,   

Electric & Computer, 1993 – 1994. 

 

Certificates 
ü AGMP, AMDI, Astra Management, 2015. 

ü GCG Transformation, Erasmus University, Executive Program, 

2013. 

ü ASrMP, AMDI, Astra Management, 2012. 

ü AMMP, AMDI, Astra Management, 2010. 

ü POP, ESDM, Safety & Environment, 2010. 

ü POM, ESDM, Safety & Environment, 2008. 

ü Coaching Counselling, Fritmandiri Utama, Executive Program, 

2008. 

ü MMA, AMDI, Astra Management, 2007. 

ü Strategic Business, Prasetiya Mulya, Executive Program, 2007. 

 
Competition 
ü PT United Tractors Tbk., Best Site Manager, 2012, Batukajang. 

ü PT United Tractors Tbk., Best Innovation, 2012, Batukajang. 

ü PT Astra International Tbk., Best Safety Environment, 2012. 
 
 

 



DESIGN & DEVELOP SIX SIGMA IMPLEMENTATION     Page 63 of 63 
TO IMPROVE PRODUCT QUALITY IN REMANUFACTURING COMPANY 

 Erwin Oktariyanto 
 

Experience 
ü PT United Tractors Pandu Engineering (UTPE), 2022 – Now, Chief 

of Production, Head Office. 

ü PT Triatra Sinergia Pratama (TRIATRA), 2022 – Now, Operation 

Director, Head Office. 

ü PT Universal Tekno Industri (UTI), 2019 – 2022, Sales Director, 

Head Office. 

ü PT Universal Tekno Reksajaya (UTR) 

● 2020 – 2022, GM Sales Production GM, Head Office. 

● 2019 – 2020, Production GM, Head Office. 

● 2018 – 2019, Production Deputy GM, Head Office. 

ü PT United Tractors Tbk., (UT) 

● 2017 – 2018, Customer Support Area, Service Division, Head 

Office. 

● 2016 – 2017, Coordinator Site Area, MSO Division, Head Office. 

ü PT Duta Nurcahya (DN) 

● 2014 – 2015, Operation Director, Head Office. 

● 2013 – 2014, Operation Deputy Director, Head Office. 

ü PT United Tractors Tbk., (UT) 

● 2011 – 2012, Site Manager, Batukajang, Mining Division. 

● 2009 – 2010, Site Manager, Muara Tae, Mining Division. 

● 2008 – 2009, Deputy Site Manager, Batukajang, Mining 

Division. 

● 2006 – 2007, Service Dept. Head, Adaro, Service Division. 

● 2005 – 2006, Service Dept. Head, Bandung, Service Division. 

● 2003 – 2004, Workshop Supervisor, Timika, Service Division. 

● 2001 – 2002, Branch Instructor, Freeport, Service Division. 

● 1997 – 2000, Electrician, Freeport, Service Division. 

 

 


