
Process Selection of Supply Chain Management at Aircraft 
Maintenance Company to Support Supply Chain  

Re-engineering 
 

Ananda Kusuma Wardhana, M. Dachyar, and Farizal 
Industrial Engineering, Faculty of Engineering  

Universitas Indonesia  
anandakwardhana@gmail.com; mdachyar@yahoo.com; farizal@ie.ui.ac.id 

 
Abstract 

 
Spare part availability and total cost are the focus of Supply Chain Management (SCM) in Aircraft Maintenance 
Company. The number of various, specific, and uncertain spare part demand create complexity in the Aircraft 
Maintenance Company Supply Chain. Moreover, pandemic Covid-19 exacerbates Aircraft Maintenance Company 
circumstances, leading to a significant drop in demand for aircraft maintenance up to 44%. This research aims to 
determine the target and analysis of Aircraft Maintenance Company’s supply chain business process and 
improvements to the supply chain process of spare parts in the Aircraft Maintenance Company. The method used in 
this research presents an approach that uses the Supply Chain Organizations Reference (SCOR) model performance 
matrix to study the Aircraft Maintenance Company supply chain in the financial and performance evaluation 
dimension combined with the fuzzy TOPSIS model for evaluation supply chain processes. This research results in an 
improvement target selection in the supply chain process to support Supply Chain Re-engineering. 
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1. Introduction 
Supply chain Management (SCM) is a examine process and implement a scheme to arrange the flow of goods and 
services to increase the value-added and the efficiency in Supply Chain (Movahedipour et al., 2016), consist of 
activities from raw material into finish goods to the customer (Farizal et al., 2020). Shorter product lifecycle, changes 
in customer demand, competition between companies, and global pandemic create a new competitive environment 
faced by companies. Demanding production, rapid competition, and changing market forces are characters in a market 
environment, it is creating significant pressure on aircraft maintenance company or Maintenance, Repair, and 
Overhaul (MRO) organizations to increase profit margins while to optimize and to streamline business operations. 
(Ayeni et al., 2016). Create a highly competitive and dynamic business, change the market competition from 
traditional Supply Chains to new ones (Bagul & Mukherjee, 2019; Movahedipour et al., 2016). The company is 
collaborating and create a partnership with suppliers and customers in order to meet these challenges and achieve 
competitive advantages among companies. (Palma-Mendoza & Neailey, 2015). In order to achieve a competitive 
advantage, companies turned the attention to improve supply chain management.  

The MRO business is critical to the aviation industry and cannot be separated, this is usually accountable for the 
preserving or restoring of aircraft components to airworthy wherein they could carry out their requirements. Essential 
activity done by the MRO consist of inspection, overhaul, testing, modification, servicing, repair, and maintain the 
airworthy of the aircraft. Keep the serviceability of the aircraft at an affordable and reasonable cost without 
compromising on quality (Ayeni et al., 2016). Outsourcing is one of the alternative to reduce cost while to maintain 
the service level, for example repair and pooling scenario (Nugraha et al., 2020). 

Global commercial fleet in services has contraction than any of the prior crisis. 27,884 commercial aircraft are parked 
as of early July 2020, almost 70 percent commercial aircraft (Marcontell et al., 2020). This phenomenon hit the MRO 
as an aircraft maintenance facility. In early April, spare part consumption decreases significantly, more than 70 
percent. Close to the utilization of commercial aircraft. This research results in an improvement target selection in the 
supply chain process to support Supply Chain Re-engineering. 
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1.1 Objectives 
A significant decline in demand has prompted a change in the way MROs operate, one of which is the Supply Chain 
Management (SCM) process at MRO. The SCM process in MRO is not only concern for a shorter time, but there are 
quality procedures that must be maintained in order to maintain flight safety. This makes it necessary to combine an 
efficient supply chain and a responsive supply chain. Cost is the main factor that becomes the limitation for 
maintaining an efficient supply chain in the midst of the Covid-19 pandemic. This research use Fuzzy TOPSIS to 
select target for redesign, evaluate multiple alternatives with selected criteria based on Supply Chain Organizations 
Reference (SCOR) model performance matrix to study the Aircraft Maintenance Company supply chain in the 
financial and performance evaluation dimension to support Supply Chain Re-engineering. 

 
2. Literature Review 
2.1 Supply Chain Management 
Activities, information, people, technology, organization, and resources involved to deliver a service or product to the 
customer are the system that construct Supply Chain (Kamili et al., 2020). In the term of process, Supply Chain also 
described as chains of activities to deliver value to consumer and customers (Brinch, 2018). In other terms of the 
Supply Chain concept, Triple Bottom Line (TBL) organizational concept of the Supply Chain consists of three 
components: economic performance, social, and environment (Farooque et al., 2019). Maximize the overall value 
generated is the purpose of the Supply Chain. The costs incurred by the supply chain to meet customer demand and 
the value of the final product for the customer are the value generated by the supply chain (Kamili et al., 2020; Zhang 
& Jiao, 2009; Dachyar & Mahendra, 2019). Dachyar and Maharani (2019) proposed supplier evaluation using Best 
Worse Method (BWM) to observe supplier evaluation criteria and Topsis for supplier segmentation. 

On the other hand, circular supply chain management is recognized as one of the better alternatives to the economic 
model. It is an integrated concept between the circular economy and supply chain management. Compare and improve 
between linear supply chain, closed-loop supply chain, and proposed circular supply chain (Farooque et al., 2019). 
Palma-Mendoza (2015) proposed methodology redesign supply chain integration for aircraft component repair 
services, consist of return of the unserviceable component, delivery serviceable component, repair and maintenance 
the unserviceable component. 

Then, business development is currently growing, not only dynamic, but also increasingly competitive. The 
development of innovation, globalization, technology, and growing consumer demand and changing market 
competition has become very competitive. This encourages the industry to make changes. Supply Chain Management 
(SCM) aims to maximize efficiency and added value in the Supply Chain, both through the process of monitoring 
services and goods to the existing managerial implementation processes (Movahedipour et al., 2016). SCM is also 
facing high-impact technological innovations that have a real impact and disrupt the current Supply Chain. Many 
industries today depend on data needs and demand demands to take policies on business (Brinch, 2018). SCM can 
carry out a function to integrate business responsibilities and functions in a company to achieve optimal performance 
(Grant et al., 2017). 

Every industry has a Supply Chain that is different from other industries, depending on what products and who 
consumers are served, this is what prompts questions and problems that must be answered to reduce costs that arise. 
There are 5 areas that are the focal points of SCM, including production, inventory, location, transportation and 
information (Hugos, 2018). The researcher also explained related Responsiveness and Efficiency SCM. In the 
responsiveness of SCM, there are advantages in production that is more flexible and does not require a large factory, 
as well as more accurate data accuracy, but will require a large cost. It is inversely proportional to the efficiency of 
SCM, that with the low inventory and lack of accuracy of information due to mass production and large shipments, 
lower costs are obtained. The use of the SCM type is adapted to the type of industry. If the MRO industry and airlines 
use Efficiency MRO, the delays that occur on aircraft will be even greater and have the potential to cause greater costs.  

2.2 Process Selection 
Palma-Mendoza (2014) create literature review related with identification process and target selection to support 
redesign process. The research focus on selection of a target for redesign done by Analytical Hierarchy Process (AHP) 
and the identification of relevant supply chain processes done by Supply Chain Operations Reference (SCOR). 
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Analytical Hierarchy Process (AHP) used to select not only process, but also location for Original Equipment 
Manufacture (OEM), combination of supplier selection and site selection (Dachyar, et al., 2019). The SCOR model 
used to understand, evaluate, described the supply chain, mapping the supply chain in terms of a business process, 
with level 1 metric of SCOR consist of: 

• Perfect order fulfillment 
• Supply chain flexibility (Upside) 
• Supply chain adaptability (Upside) 
• Order fulfillment cycle 
• SCM Cost 
• Cycle time of cash to cash 
• Cost of goods sold 
• Working capital 
• Supply chain fixed assets

The use of the Supply Chain Operations Reference (SCOR) can help in describing the processes in the Supply Chain, 
performance that arises, technologies that arise and other successful implementations. It was also explained that the 
SCOR model is a diagnostic tool for SCM where users make it possible to understand the processes within the 
organization and identify important parts that affect satisfaction (Ntabe et al., 2015). The SCOR model was developed 
by the Supply Chain Council (SCC) to gain competitive advantage and improve company performance. There are 
several processes in the SCOR model, which consist of (Delipinar & Kocaoglu, 2016): 

1. Plan. At this stage, analysis of information and forecasting of market movements of raw materials and services is 
carried out, including marketing and finance in planning both monthly and even annually. 

2. Source. It is a procurement process, which includes vendor search, negotiation and evaluation. 
3. Make. Is the manufacturing process of products or services. 
4. Deliver. At this stage the process of sending goods is carried out, as well as the delivery of services to meet the 

demands that arise. 
5. Return. This last stage is the process if there is a return of goods and product acceptance. 

Measurement and assessment are the focus of performance section in SCOR and can be described into following 
(Gordon, 2017): 

1. Reliability. Related to on-time, right quality and right quantity. 
2. Responsiveness. Related to speed to perform the tasks. 
3. Agility. Related to ability to respond changes to maintain or gain the competitive advantages. 
4. Costs. Related to cost that occurs during process. 
5. Asset Management Efficiency. Related to the effective assets utilization. 

 

Table 1. Matrix SCOR Level-1 factor identification 
 

Performance Attributes Code Matrix  
Reliability FRL1.1 Order Fulfillment  
Responsiveness FRS1.1 Cycle Time  

Agility 
FAG1.1 Supply Chain Adaptability (Upside)  
FAG1.2 Supply Chain Adaptability (Downside)  
FAG1.3 Overall Value at Risk  

Cost FCO1.1 Total Cost  
FCO1.2 Cost of Goods Sold (COGS)  

Asset Management 
FAM1.1 Cycle Time of Cash to Cash  
FAM1.2 Working Capital Return  
FAM1.3 Supply Chain Fixed Assets Return  
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3. Methods 
Based on the identification from the research problem that needs to re-engineering the business process to improve 
spare part turnover, a research question was elaborated. First, the researcher used SCOR matrix level-1 as a factor 
identification for the supply chain process in Table 1.  

Second, linguistic ratings are converted into a triangular fuzzy number. Interval is selected to have a uniform 
representation from one to nine fuzzy triangular numbers, with the number of linguistic ratings is seven (Table 1). A 
fuzzy triangle is represented by a fuzzy set 𝒂𝒂� = (𝒂𝒂𝟏𝟏,𝒂𝒂𝟐𝟐,𝒂𝒂𝟑𝟑). This research applies a scale of 1 to 10 for scoring factors 
and alternatives. Thus, obtained Triangular Fuzzy with a scale of 1 to 10 using seven ratings (Table 2). 

Structure of Fuzzy Topsis and SCOR illustrated as Figure 1. Overall objectives are showed at the top as an objective 
to select the target process. The next level is SCOR that consist of performance attribute and level 1 metric. At the 
bottom are shown the relevant process of the supply chain that will be selected. 
 

 
Figure 1. Fuzzy Topsis and SCOR structure for Process Selection 

 
Fuzzy TOPSIS or Technique for Order Preference by Similarity to Ideal Situation in this research is used to select the 
process as a target for redesign, evaluate multiple alternatives with selected criteria. The approach of this method is 
calculating the nearest Fuzzy Positive Ideal Solution (FPIS) and also the farthest Fuzzy Negative Ideal Solution 
(FNIS).  

Table 2. Fuzzy Linguistic Ratings 
Linguistic Ratings Description Triangular Fuzzy Number 

1 Very Low (0, 0, 1) 
2 Low (0, 1, 3) 
3 Medium Low (1, 3, 5) 
4 Medium (3, 5, 7) 
5 Medium High (5, 7, 9) 
6 High (7, 9, 10) 
7 Very High (9, 10, 10) 

 
The third step of Fuzzy TOPSIS is scoring the alternatives by decision-makers, followed by weighting the factor by 
decision-makers or experts. Furthermore, both data converted into fuzzy number refer to table 2. The fourth step 
calculate aggerated alternatives and factor weighted with fuzzy decision matrix using formulas 1 and 2. 
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�̅�𝑥𝑖𝑖𝑖𝑖𝑘𝑘 = �𝑎𝑎𝑖𝑖𝑖𝑖𝑘𝑘 ,𝑏𝑏𝑖𝑖𝑖𝑖𝑘𝑘 , 𝑐𝑐𝑖𝑖𝑖𝑖𝑘𝑘 � and 

𝑤𝑤𝑖𝑖𝑖𝑖𝑘𝑘 = �𝑤𝑤𝑖𝑖1𝑘𝑘 ,𝑤𝑤𝑖𝑖2𝑘𝑘 ,𝑤𝑤𝑖𝑖3𝑘𝑘 � 

 

where 

𝑘𝑘 = 𝑑𝑑𝑑𝑑𝑐𝑐𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑔𝑔𝑔𝑔𝑑𝑑𝑔𝑔𝑔𝑔 𝑚𝑚𝑑𝑑𝑚𝑚𝑏𝑏𝑑𝑑𝑔𝑔𝑑𝑑 

𝑑𝑑𝑡𝑡ℎ = 𝑎𝑎𝑎𝑎𝑎𝑎𝑑𝑑𝑔𝑔𝑑𝑑𝑎𝑎𝑎𝑎𝑑𝑑𝑎𝑎𝑑𝑑 

𝑗𝑗𝑡𝑡ℎ = 𝑓𝑓𝑎𝑎𝑐𝑐𝑎𝑎𝑑𝑑𝑔𝑔 

𝑎𝑎𝑖𝑖𝑖𝑖 = min
𝑘𝑘
�𝑎𝑎𝑖𝑖𝑖𝑖𝑘𝑘 � , 𝑏𝑏𝑖𝑖𝑖𝑖 = 1

𝐾𝐾
∑ 𝑏𝑏𝑖𝑖𝑖𝑖𝑘𝑘𝑘𝑘
𝑘𝑘=1 , 𝑐𝑐𝑖𝑖𝑖𝑖 = max

𝑘𝑘
�𝑐𝑐𝑖𝑖𝑖𝑖𝑘𝑘 �   … (1) 

𝑤𝑤𝑖𝑖1 = min
𝑘𝑘
�𝑤𝑤𝑖𝑖1𝑘𝑘 � , 𝑤𝑤𝑖𝑖2 = 1

𝐾𝐾
∑ 𝑤𝑤𝑖𝑖2𝑘𝑘𝑘𝑘
𝑘𝑘=1 , 𝑤𝑤𝑖𝑖3 = max

𝑘𝑘
�𝑤𝑤𝑖𝑖3𝑘𝑘 �  … (2) 

 

Fifth step, there is two type of factor for the decision making, as a benefit factor and as a cost factor. The purpose is 
to minimize the cost factor and maximize the benefit factor. 

𝑹𝑹� = �𝒓𝒓�𝒊𝒊𝒊𝒊�𝒎𝒎𝐱𝐱𝒏𝒏;  𝒊𝒊 = 𝟏𝟏,𝟐𝟐, … ,𝒎𝒎; 𝒊𝒊 = 𝟏𝟏,𝟐𝟐, … ,𝒏𝒏    … (3) 

𝒓𝒓�𝒊𝒊𝒊𝒊 = �
𝑎𝑎𝑖𝑖𝑖𝑖
𝑐𝑐𝑖𝑖
∗ ,

𝑏𝑏𝑖𝑖𝑖𝑖
𝑐𝑐𝑖𝑖
∗ ,

𝑐𝑐𝑖𝑖𝑖𝑖
𝑐𝑐𝑖𝑖
∗  �      … (4) 

𝑐𝑐𝑖𝑖∗ = max
𝑖𝑖
𝑐𝑐𝑖𝑖𝑖𝑖  (as a benefit criteria) 

𝒓𝒓�𝒊𝒊𝒊𝒊 = �
𝑎𝑎�𝑖𝑖
𝑐𝑐𝑖𝑖𝑖𝑖

,
𝑎𝑎�𝑖𝑖
𝑏𝑏𝑖𝑖𝑖𝑖

,
𝑎𝑎�𝑖𝑖
𝑎𝑎𝑖𝑖𝑖𝑖

 �      … (5) 

𝑎𝑎�𝑖𝑖 = min
𝑖𝑖
𝑎𝑎𝑖𝑖𝑖𝑖  (as a cost criteria) 

 

Weighted Normalized Fuzzy Decision Matrix, calculated as follow: 

 
𝑃𝑃� = �𝑃𝑃�𝑖𝑖𝑖𝑖� 𝑤𝑤ℎ𝑑𝑑𝑔𝑔𝑑𝑑 𝑃𝑃�𝑖𝑖𝑖𝑖 = 𝑔𝑔𝑖𝑖𝑖𝑖  x 𝑊𝑊�𝑖𝑖     … (6) 

The sixth step calculates Fuzzy Positive Ideal Solution (FPIS) and Fuzzy Negative Ideal Solution (FNIS). 

 
𝐴𝐴+ = (𝑃𝑃1+,𝑃𝑃2+, … ,𝑃𝑃𝑛𝑛+) 𝑤𝑤ℎ𝑑𝑑𝑔𝑔𝑑𝑑     … (7) 

𝑃𝑃𝑖𝑖+ =  max
𝑖𝑖
𝑔𝑔𝑖𝑖𝑖𝑖3; 𝑑𝑑 = 1, 2, … ,𝑚𝑚; 𝑗𝑗 = 1, 2, … ,𝑑𝑑 

𝐴𝐴− = (𝑃𝑃1−,𝑃𝑃2−, … ,𝑃𝑃𝑛𝑛−) 𝑤𝑤ℎ𝑑𝑑𝑔𝑔𝑑𝑑     … (8) 

𝑃𝑃𝑖𝑖− =  min
𝑖𝑖
𝑔𝑔𝑖𝑖𝑖𝑖1; 𝑑𝑑 = 1, 2, … ,𝑚𝑚; 𝑗𝑗 = 1, 2, … ,𝑑𝑑 

 

The seventh step calculates FPIS and FNIS for each factor as follow: 

𝐹𝐹𝑃𝑃𝐹𝐹𝐹𝐹 (𝐴𝐴1) = 𝑑𝑑(𝑔𝑔𝑖𝑖𝑖𝑖 ,𝑃𝑃1+) 

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 (𝐴𝐴1) = 𝑑𝑑(𝑔𝑔𝑖𝑖𝑖𝑖 ,𝑃𝑃1−) 

𝑑𝑑�𝑎𝑎�, 𝑏𝑏�� = �1
3

[(𝑎𝑎1 − 𝑏𝑏1)2 + (𝑎𝑎2 − 𝑏𝑏2)2 + (𝑎𝑎3 − 𝑏𝑏3)2]  … (9) 
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The eighth step calculates the distance of the weighted alternative. 

𝑑𝑑𝑖𝑖+ = � 𝑑𝑑(�̅�𝑔𝑖𝑖𝑖𝑖 , 𝑔𝑔𝑖𝑖+)
𝑛𝑛

𝑖𝑖=1
 

𝑑𝑑𝑖𝑖− = � 𝑑𝑑(�̅�𝑔𝑖𝑖𝑖𝑖 , 𝑔𝑔𝑖𝑖−)
𝑛𝑛

𝑖𝑖=1
 

 

The ninth step calculates the closeness coefficient and ranking the value for each alternative. 

𝐶𝐶𝐶𝐶𝑖𝑖 = 𝑑𝑑𝑖𝑖
−

(𝑑𝑑𝑖𝑖
−+𝑑𝑑𝑖𝑖

+)
; 𝑑𝑑 = 1, 2, … ,𝑚𝑚     … (10) 

 
The highest Closeness Coefficient (CC) become the target of the process selection to support Supply Chain Re-
engineering. Fuzzy Topsis and SCOR help objectives and systematics evaluation that consist of multiple alternatives 
and criteria. 

 
4. Data Collection 
This research takes a case study of Business Processes in the Supply Chain from an MRO in Indonesia. There are five 
supply chains contained in the MRO, namely: purchase, repair, exchange, pooling, warranty. The need for aircraft 
maintenance continues, even in pandemic conditions. Airlines and MRO are among the businesses that have been 
directly affected by the pandemic. A comparison of material consumption in 2019 and 2020, namely before and after 
the pandemic. In April 2020, when compared to April 2019 consumption, there was a decrease of up to 73%, in Year 
to Date (YTD), starting in April 2020, there was a significant decline. Until September 2020, on a YTD basis, there 
was a decrease in material consumption by 44%. 

Table 3 describes the factor weighting done by an expert. Topsis Fuzzy technique itself is used to evaluate several 
alternatives with different factors. Fuzzy Topsis choose the optimal alternative with the closest FPIS and the furthest 
FNIS. In the first stage, data research is carried out based on factor weights carried out by decision-makers in their 
fields in order to obtain data. The expert’s assessment was created by identifying the SCOR Level-1 matrix on the 
supply chain for aircraft maintenance. Then converted into fuzzy number as Table 4. 
 

Table 3. Factor Weighting 

Factor Code 
Expert/Decision Makers 

Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 
FRL1.1 7 7 7 7 7 
FRS1.1 7 7 7 6 7 
FAG1.1 7 6 7 7 7 
FAG1.2 6 7 7 6 7 
FAG1.3 6 6 6 5 7 
FCO1.1 7 7 7 6 7 
FCO1.2 7 6 7 6 7 
FAM1.1 7 6 7 6 7 
FAM1.2 7 6 7 6 7 
FAM1.3 7 7 5 6 7 

 
In the second stage, an expert assessment of alternatives with the SCOR factors is described in table 1. There are five 
alternatives in this study, namely SC 1 (Purchase), SC 2 (Repair), SC 3 (Exchange), SC 4 (Pooling), and SC 5 

Proceedings of the 11th Annual International Conference on Industrial Engineering and Operations Management 
Singapore, March 7-11, 2021

© IEOM Society International 1809



(Warranty) as measured against ten factors from SCOR. As well as the weighting factors, the expert's assessment also 
carried out on alternatives to the process selection in the supply chain. 
 

Table 4. Fuzzy Number for Factor Weighting 

Factor Code 
Expert/Decision Makers 

Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 

FRL1.1 (9, 10, 10) (9, 10, 10) (9, 10, 10) (9, 10, 10) (9, 10, 10) 

FRS1.1 (9, 10, 10) (9, 10, 10) (9, 10, 10) (7, 9, 10) (9, 10, 10) 

FAG1.1 (9, 10, 10) (7, 9, 10) (9, 10, 10) (9, 10, 10) (9, 10, 10) 

FAG1.2 (7, 9, 10) (9, 10, 10) (9, 10, 10) (7, 9, 10) (9, 10, 10) 

FAG1.3 (7, 9, 10) (7, 9, 10) (7, 9, 10) (5, 7, 9) (9, 10, 10) 

FCO1.1 (9, 10, 10) (9, 10, 10) (9, 10, 10) (7, 9, 10) (9, 10, 10) 

FCO1.2 (9, 10, 10) (7, 9, 10) (9, 10, 10) (7, 9, 10) (9, 10, 10) 

FAM1.1 (9, 10, 10) (7, 9, 10) (9, 10, 10) (7, 9, 10) (9, 10, 10) 

FAM1.2 (9, 10, 10) (7, 9, 10) (9, 10, 10) (7, 9, 10) (9, 10, 10) 

FAM1.3 (9, 10, 10) (9, 10, 10) (5, 7, 9) (7, 9, 10) (9, 10, 10) 

 
5. Results and Discussion 
5.1 Numerical Results 
The distance of the criteria from Fuzzy Positive Ideal Solution (FPIS) and the furthest Fuzzy Negative Ideal Solution 
(FNIS) (Table 5) for all five alternatives calculated. Fuzzy Positive Ideal Solution (FPIS) and the furthest Fuzzy 
Negative Ideal Solution (FNIS) are needed to calculate distances, which then become a determining factor for the 
Closeness Coefficient (CC). Closeness Coefficient procedures are used to address multiple criteria decision-making 
problems and determine alternative priority sequences. Compares positive and negative ideal estimates, and weighted 
evaluative ratings between alternatives. 

 
Table 5. FPIS and FNIS 

Criteria FRL1.1 FRS1.1 FAG1.1 FAG1.2 FAG1.3 FCO1.1 FCO1.2 FAM1.1 FAM1.2 FAM1.3 

FPIS (SC1) 1.0970 2.9533 2.9533 2.9643 4.4436 2.9533 2.9791 3.8129 3.8129 3.8129 

FPIS (SC2) 2.1486 3.8359 3.8141 4.7861 5.1640 3.7955 2.9979 3.0207 3.8583 4.4675 

FPIS (SC3) 3.2088 3.7955 2.9643 6.1879 4.6934 2.9643 3.0207 2.9979 3.8340 3.8129 

FPIS (SC4) 2.1486 3.8141 3.8141 6.3609 4.5845 2.9643 3.9847 3.0207 4.8208 4.4948 

FPIS (SC5) 3.2501 4.2075 5.0294 6.6126 5.2669 4.7596 4.9386 5.7710 5.6935 5.3205 

FNIS (SC1) 4.9484 5.2112 6.4951 8.4167 6.3011 6.4951 6.3479 7.3134 7.3134 6.5830 

FNIS (SC2) 4.4535 4.7786 6.0423 7.3139 5.9139 6.1156 6.2767 7.5335 7.1731 6.2385 

FNIS (SC3) 4.1769 4.9219 6.4202 6.7762 5.8316 6.4202 6.2067 7.6030 7.2428 6.5830 

FNIS (SC4) 4.4535 4.8495 6.0423 6.5549 5.9990 6.4202 5.6423 7.5335 6.6322 6.1742 

FNIS (SC5) 4.0307 3.7211 4.7148 6.3114 5.7494 5.5721 5.2838 6.2784 6.3961 5.6761 
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Based on the above FPIS and FNIS, using equation 9, the distance between FPIS and FNIS is calculated. So that the 
following figures are obtained: 

𝑑𝑑1+ = 31.7826 

𝑑𝑑2+ = 37.8887 

𝑑𝑑3+ = 37.4797 

𝑑𝑑4+ = 40.0075 

𝑑𝑑5+ = 50.8498 

 

𝑑𝑑1− = 65.4253 

𝑑𝑑2− = 61.8396 

𝑑𝑑3− = 62.1826 

𝑑𝑑4− = 60.3016 

𝑑𝑑5− = 53.7339

Distance obtained using the equation 10 to acquire closeness Coefficient (CC), are shown in Table 6 as follows: 
 

Table 6. Closeness Coefficient Value 
Alternative Closeness Coefficient (CC) Value CC 

SC1 CC1 0.6730 
SC2 CC2 0.6201 
SC3 CC3 0.6239 
SC4 CC4 0.6012 
SC5 CC5 0.5138 

 
5.2 Graphical Results 
Based on the Closeness Coefficient (CC), the comparison of CC values between the five alternatives in this study is 
shown in Figure 2. With a closeness coefficient value of 0.6730, making the purchase (SC1) as a target process, in the 
second place, there is an exchange (SC3) with a closeness coefficient value of 0.6239. These two processes are an 
option in a business process redesign. The other three processes in the sequence are repair (SC2) with 0,6201, Pooling 
(SC4) with 0.6012, and Warranty (SC5) with 0.5138. 

 

 
Figure 2. Closeness Coefficient the Alternatives 

 
6. Conclusion 
The lack of clarity in the method to identifying the redesigned target encourage this research to use SCOR model to 
resolve the supply chain process. This method unveils the suitable processes of the current supply chain. Furthermore, 
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Fuzzy Topsis and SCOR model combined and performed to select target redesign. In addition, it is recommended to 
use Fuzzy Topsis analysis combined with the SCOR model to perform target selection for the redesign. From the 
Fuzzy Topsis analysis, it is possible to calculate the priority ranking for the metric criteria used; Thus, it is possible to 
identify the most important SCOR metrics associated with the objectives to be redesigned. Identifying these relevant 
metrics will serve as a starting point for defining improvement objectives. 

Based on the results above from the Closeness Coefficient obtained in this study, the purchasing process is a process 
that needs to be improved compared to the other four processes. In second place, based on the research results is 
exchange. Making both processes have the potential to increase spare parts turnover. Further research can be 
conducted with the business process reengineering to increase the turnover of spare parts in aircraft maintenance 
services. 
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