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SUPPLY CHAIN PERFORMANCE MEASUREMENT USING SUPPLY CHAIN 

MANAGEMENT REFERENCE (SCOR) AND FUZZY ANALYSIS HIERARCY 

PROCESS (F-AHP) METHODS 

CASE STUDY: UMKM NOURISLY.ID 

 

Daffa Denanta1, Nazaruddin2, Muhammad Nur3 , Ismu Kusmanto4 Suherman5  

Sultan Syarif Kasim State Islamic University Riau 

Jl. HR. Soebrantas Km. 15 No 155, Simpang Baru, Panam, Pekanbaru 

Abstract: Nourishly.id is an UMKM engaged in sweet foods, especially strawberry 

mochi (Ichigo Daifuku Mochi). In the concept of supply chain, suppliers are one part 

of supply that is very important and very influential on the growth and sustainability 

of UMKM themselves, in the production process UMKM Nourisly.id use raw 

materials where UMKM must have the best suppliers in order to meet consumer 

satisfaction and not cause problems during the production process. The research 

conducted aims to determine the indicators that affect the supply chain in UMKM 

Nourishly.id. As well as knowing how much supply chain performance value has been 

achieved by UMKM Nourishly.id and also providing proposals for improving 

performance improvement strategies for UMKM Nourishly.id. To solve these 

problems, supply chain performance measurements are carried out using the SCOR 

(Supply Chain Operation Reference) and F-AHP (Fuzzy Analitycal Hierarcy Process) 

methods. This method aims to give weight to each matrix, so that performance tribute 

can be known that supports supply chain effectiveness. There are 12 selected 

performance indicators with a Supply Chain Management value of 71.20 in the good 

category 

 

INTRODUCTION  

The development of the industry today is increasingly rapid, causing fierce 

competition and getting stronger in the manufacturing and service industries. The rapid 

development of this industry also has an impact on the food industry. (Sumiati, et al, 2020) 

Nourishly.id are UMKM engaged in sweet foods, especially strawberry mochi (Ichigo 

Daifuku Mochi). The production system used is to produce products according to demand 

from consumers and the sales system used is make to order and 1 time production on 

Sundays for offline sales, the sales system used is make to stock where products are 

produced before there is demand or orders from customers. But in the production process 

of this UMKM. But it is not uncommon to find delays in the supply of one of the main raw 

materials, namely strawberries, causing time lags in the production process, delays and 

production time lags can cause consumers to be dissatisfied with the services provided by 

these UMKM so that they can cause consumers to switch to other business actors. If there 

is a delay in strawberry raw materials, it will also increase transportation costs and further 

slow down the production process to find these raw materials. In research conducted at 

UMKM Nourishly.id, data on the number of requests each month for these UMKM was 

obtained. The data on the number of requests for UMKM Nourishly.id are as follows: 
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 Table 1. Monthly Request Data 

Moon Number of 

Requests (PCS) 

Number of 

Requests fulfilled 

(PCS) 

Number of Unfulfilled 

Requests (PCS) 

Oktober 2022 679 612 -67 

November 2022 750 750 0 

Desember 2022 812 797 -62 

Januari 2023 735 700 -35 

Februari 2023 656 605 -51 

Maret 2023 895 895 0 

April 2023 786 734 -52 

Mei 2023 890 890 0 

Juni 2023 565 565 0 

Juli 2023 680 655 -25 

Agustus 2023 555 445 -20 

September 2023 675 535 -140 

Oktober 2023 770 770 0 

Sum 9.448 8.953 495 

(Source: UMKM Nourishly.id) 

From Table 1, it can be seen that there are several unfulfilled demands for UMKM 

Nourishly.id with a total of 495 pcs mochi. From the above problems causing losses to 

these UMKM, the losses arising from this problem are unmet demand from consumers 

causing consumer dissatisfaction with UMKM. Based on the problems of these UMKM, 

the research conducted aims to determine the indicators that affect the supply work chain, 

as well as find out how much supply chain performance value has been achieved by 

UMKM Nourishly.id and also provide proposals for improving performance improvement 

strategies for UMKM Nourishly.id 

 

METHODS  

Therefore, to solve problems and achieve research goals where problems that occur 

in companies are related to the supply chain. To solve these problems, supply chain 

performance measurements are carried out using the SCOR (Supply Chain Operation 

Reference) method. According to Prasetya, et al (2023) Fuzzy AHP (F-AHP) is a fusion of 

designs between AHP using fuzzy perception starategy. Fuzzy-AHP design can overcome 

the limitations of AHP design, namely accuracy in the improvement of Multi criteria 

decision making which has parameters characterized by bias. Foster AHP's Fuzzy strategy 

by applying the ability of three-sided registration or Tringular Fuzzy Number to replace the 

scale of 1-9 on paired examination of AHP techniques in making decisions about 

participation rates. 

The first stage of data processing in this study is to conduct Data Collection, which 

iscollected in the form of primary data and secondary data. Primary data is data obtained 

directly from companies such as questionnaires and conducting interviews with companies. 

Furthermore, the stages of data processing, in the initial stages of data processing carried 

out are as follows: 

1.   Determine the matrix of each level of SCM performance measurement by identifying 

level 1 matril, namely the SCM process (plan, source, make, dekiver, return), level 2, 

namely the SCM performance measurement dimension (reliability, responsivness, 

agility and cost) at level 3, which is an indicator indicator that affects each process 
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Gambar 1 Model SCOR 

2. Verify Key Performance Indicators (KPIs) 

3. Weighting Key Performance Indicators (KPIs) with Fuzzy Analysis Hierarchy Process 

(F-AHP) method 

a. Comparison matrix tests consistency` 

CR = CI/CR ... (1) 

b. Compiling Triangular Fuzzy Number (TFN) values  

c. Calculating the Fuzzy Synhetic Extent (Si) value 

d. Determine the vector value (v) and the defuzzification ordinate value (d') 

 

v(𝑀2  ≥  𝑀1 ) = {

1, 𝑗𝑖𝑘𝑎 𝑚2  ≥  𝑚1   

0,    𝑗𝑖𝑘𝑎 𝐼2 ≥  𝑢1 
𝐼1−𝑢2

(𝑚2−𝑢2)−(𝑚1−𝑢1)

} ... (2) 

 

e. Determine vector weight values and fuzzy vector weight normalization 

 

 𝑑(𝑎𝑛) 𝑑′(𝐴𝑛)

∑ 𝑑′(𝐴𝑛)𝑛
𝑗=1

 .... (3) 

 

4. Calculate the total value of SCM performance 

The total value of SCM is obtained by calculating each process performance indicator 

in the SCM process (plan, source, make, deliver, return) obtained from the weighting 

results 

5. Proposed improvement of SCM performance 

Proposals are made for performance indicators that require improvement. 

  

RESULTS AND DISCUSSION  

In this study, the SCOR method was used to determine performance indicators, the 

selected performance indicator data based on the results of interviews conducted 

consisted of 12 statements including the following table 2: 
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Table 2. Selected Performance Indicators 

Level 1 Level 2 Level 3 Performance Indicators 

PLAN 
Reliability 

Identifity product demand Forecast Accuary 

Calculation of raw material 

needs 

Raw Material Planning 

Accuary 

Responsivness Time forecasting Planning Cycle Time 

SOURCE Reliability Delivery scheduling Timely Delivery 

Performance By Supplier 

Product delivery Delivery Item Accuary By 

The Supplier 

Accuary of raw material 

delivery 

Delivery Quantity 

Accuary By Supplier 

Responsivness Delovery of defective raw 

materials 

Order Delivered 

Faultless By Supplier 

MAKE Reliability Resulting defective products Product Defect From 

Production 

DELIVER  Provision of delivery of items 

according to customer 

demand 

Delivery Quantity 

Accuary By The 

Company 

Product delivery on demand Delivery item Accuary by 

the company 

RETURN Reliability 

 

Return of defective products 

from customer 

Return Rate From 

Customer 

Responsivness Time required to replace 

defective raw materials 

Product Replacement 

Time 

KPI weighting uses the Fuzzy Analytical Hierarchy Process (F-AHP) method which 

is carried out by collecting data through questionnaires distributed by one respondent. After 

distributing the questionnaire, the next step is to create a pairwise comparison matrix based 

on a predetermined level of three levels. The weight of the criteria that must be obtained is 

with a consistency value of CR<0.1. If the performance indicators are inconsistent, then 

refill the questionnaire until it gets a consistent weight 

1. Attribute Weighting 

Weighting in the process is done by comparing paired criteria Plan, Source, Make, 

Deliver and Return. The results of process weighting can be described in the following 

table 3: 

Table 3 Recapitulation Pairwise comparison process 

Process Plan Source Make Deliver Return  

Plan 1 0.5 0.33 0.14 0.12 

Source 2 1 0.66 0.28 0.25 

Make 3 3 1 0.42 0.37 

Deliver 7 3 3 1 0.87 

Return  8 3 2 3 1 

Total  21 10.5 7 3.85 2.62 

 After weighting the next attribute, namely testing consistency if the CR < 0.1, the 

respondent's answers are consistent and can be continued further calculations if they are 

not consistent, they will fill out a re-questionnaire to achieve a consistency ratio of CR < 

0.1 

2.  Calculating the Consistency Index and Performance Attribute Ratio Consistency 

Compiling a pairwise comparison matrix from the results of the questionnaire then 

calculates the priority vector (eigenvector). The calculation in table 4 is as follows: 
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Table 4 Calculation of Eigen Vaktor and Eigen Value in Process 

 Plan Source Make Deliver Return total EigenVaktor 

Plan 0.04 0.04 0.04 0.03 0.04 0.22 0.04 

Source 0.09 0.09 0.09 0.07 0.09 0.45 0.09 

Make 0.14 0.29 0.14 0.11 0.14 0.82 0.16 

Deliver 0.33 0.28 0.42 0.25 0.33 1.64 0.32 

Return 0.39 0.28 0.28 0.51 0.38 1.85 0.37 

3. Preparation of Triangular Fuzzy Number (TFN) Values from the Comparison Results of 

Paired Matrices 

The preparation of TFN numbers is carried out after filling out the questionnaire which 

is stated to be consistent. Triangular Fuzzy Number (TFN) is a value obtained from 

converting paired values into three TFN values, namely Lower (l), Middle (m) and Upper 

(u). It can be seen in the following table 5: 

 

 Table 5 Recapitulation of Triangular Fuzzy Number Process 

PROCESS 
PLAN SOURCE MAKE DELIVER RETURN 

l m  u l m  u l m  u l m  u l m  u 

PLAN 1.00 1.00 1.00 0.66 1.00 2.00 0.50 0.66 1.00 0.25 0.22 0.33 0.22 0.25 0.28 

SOURCE 0.50 1.00 1.50 1.00 1.00 1.00 0.50 0.76 1.00 0.50 0.76 1.00 0.50 0.76 1.00 

MAKE 1.00 1.50 2.00 1.00 1.30 2.00 1.00 1.00 1.00 0.50 0.76 1.00 0.66 1.00 2.00 

DELIVER 3.00 4.50 4.00 1.00 1.30 2.00 1.00 1.30 2.00 1.00 1.00 1.00 0.66 1.00 2.00 

RETURN 3.50 4.00 4.50 1.00 1.30 2.00 0.50 1.00 1.50 0.50 1.00 1.50 1.00 1.00 1.00 

 

4. Calculation of Fuzzy Synthesis Value (SI) Priosity 

 Fuzzy Synthetic extent is used in determining the value of fuzzy synthesis so that 

the value of the weight vector of each activity is obtained. The calculation stage is carried 

out by summing the TFN values in advance from the weighting in the process based on a 

predetermined TFN matrix. Here is the calculation of the TFN value of the process plan 

matrix: 

a. ∑ 𝑙𝑗 = m
j=1 1.000 + 1.000 + 0.500 + 0.250 + 0.222 = 2.639 

b. ∑ 𝑙𝑗 = m
j=1 1.000 + 1.000 + 0.796 + 0.796 + 0.796 = 3.139 

c. ∑ 𝑙𝑗 = m
j=1 1.000 + 2.000 + 0.250 + 0.333 + 0.286 = 4.619 

Then the total TFN value of the Plan process is 2,639, 3,139, 2,619. 

Next, calculating the total value of TFN in pairs comparison on the weight of performance 

measurement criteria, here is a recapitulation of the TFN value from the weight of supply 

chain performance measurement criteria in the following table. 

Table 6 Fuzzy Synthetic Extent Values of Process Criteria 

PROCESS Lower Middle Upper 

Plan 2.639 3.139 4.619 

Source 3.000 4.308 5.500 

Make 4.167 5.569 8.000 

Deliver 6.667 9.100 11.000 

Return 6.500 8.300 10.500 

Total 22.972 30.416 39.619 
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 The second stage calculates the inverse value of the TFN matrix, following the 

calculation that will be carried out using the calculation of the total TFN matrix value of 

supply chain performance measurement 

a. ∑ 𝑢𝑗 = 4
i=1 4.639 + 5.500+ 8.000 + 11.000 + 10.500 = 39.619 

b. ∑ 𝑚𝑗 = 4
i=1 3.139 + 4.308 + 5.569 + 9.100 + 8.300 = 30.416 

c. ∑ lj   = 4
i=1 2.639 + 3.000 + 4.167 + 6.667 + 6.500 = 22.972 

Then the value of the invers is: 

[∑  4
i=1  ∑  4

i=1 ∑  4
i=1  ]−1  = ( 

1

∑  4
i=1

,
1

𝐿 ∑  4
i=1

,
1

∑  4
i=1

) 

 

[∑  4
i=1  ∑  4

i=1 ∑  4
i=1  ]−1  = ( 

1

39.619
,

1

30.416
,

1

22.972
) = 0.025, 0.032, 0,043 

The last stage performs calculations to obtain the priority fuzzy synthesis (Si) value, which 

is to multiply the inverse value by TFN. The following calculation is used, namely the total 

TFN value of the process plan criteria with the inverse value that has been obtained in the 

previous calculation: 

SA : (4.619x0.043), (3.139x0.032), (2.639x0.025) 

SA : 0.115, 0.100, 0.0113 

The same calculation is carried out on criteria and sub-criteria so as to get a recapitulation 

of the calculation of priority fuzzy synthesis (Si) values, here is table 7 of the calculation 

of fuzzy synthesis (Si) values. 

Table 7 Recapitulation of Fuzzy (Si) Process Synthesis Values 

PROSES 
Si 

Lower Middle Upper 

PLAN 0.115 0.100 0.113 

SOURCE 0.138 0.138 0.129 

MAKE 0.275 0.178 0.179 

DELIVER 0.275 0.291 0.287 

RETURN 0.263 0.266 0.280 

 

5.   Calculation of vector values and ordinates of defuzzfication criteria, sub-criteria   

for performance measurement 

In the calculation of vector and ordinate values, the fuzzy approach is a fuzzy minimum 

(min) implication function. After comparing the fuzzy systensis values, we will get the 

defuzzfication ordinate value, which is d' minimum, the calculation of vector values is 

carried out using the formula in table 4.41 below: 

Table 8 Recapitulation of Vector Values and Process Criteria Deffuzzfication Ordinates  

PROSES 
SI 

Plan Source Make Deliver Return 

Plan 1 1 1 1 1 

Source 1.92 1 1 1 1 

Make 3 1.39 1 1 1 

Deliver 5.5 1,28 5.64 1 0.46 

Return 5.58 1.5 4.92 1 1 

6. Calculation of vector weight values and normalization of weight criteria and sub-criteria 

for measuring supply chain performance 

            The calculation of vector weight is obtained after obtaining the minimum d' value 

of vector weight calculation and weight normalization which is carried out using the 

following formula: 



 

16 

 

W' = (d' (A1), d'(A2), ... d'(An)) 

d  (An) 
𝑑′(𝐴𝑛)

∑ 𝑑′(𝐴𝑛)′ 
n

j=1  

  

1. The canculation value uses the value of d’ minimum criterion d’(A’) = min V (S1≥ Sk) 

d1 = min V (S1≥ S2,S3,S4,S5) 

 = (1.92, 3, 5.5, 5.58) 

 = 1.92 

d2 = min V (S2≥ S1,S3,S4,S5) 

 = (1, 1.39, 1,28, 1.5) = 1 

d3 = min V (S3≥ S1,S2,S4,S5) 

 = (1, 1, 5.64, 4.92) 

 = 1 

d4 = min V (S4≥ S1,S2,S3,S5) 

 = (1, 1, 1, 1) 

 = 1 

d5 = min V (S5≥ S1,S2,S3,S4) 

 = (1, 1, 1, 0.46) 

 = 0.46 

W’ = ( 1.92, 1, 1 ,1 , 0.46) 

W’ = 5,38 

Next is to normalize the vector weigt (W) by dividing each value of d’ by the total W’ 

1) d(plan) = 
1.92

5.38
 = 0.35 

2) d(Source) = 
1

5.38
 = 0.18 

3) d(Make) = 
1

5.38
 = 0.18 

4) d(Deliver) = 
1

5.38
 = 0.18 

5) d(Return) = 
0.46

5.38
 = 0.08 

 

7. Normalization of Snorm De Boer 

The calculation of the normalization of Snorm de boer with a formula that can be 

exemplified in the Forecast Accuary performance indicator is as follows: 

Snorm = 
Si - Smin

Smax-Smin
 x 100 

Snorm = 
91,50 - 0

100 - 0
 x 100 

Snorm = 91.50 

 Based on the calculation above, the result of the normalization of Snorm De Boer in 

the Forecast Accuary is 100 

 

8.  Performance indicator weighting results 

In the process of weighting indicators, it aims to determine the importance of each 

performance indicator. Because each performance indicator has a different level of 

importance. Weighting was carried out using the Fuzzy AHP method, and data collection 

through questionnaires. The weight of the criteria must be obtained on condition of 

consistency CR<0.1. If inconsistent indicators are obtained, refilling will be carried out on 

the questionnaire until they get a consistent weight. Performance weights are the results of 

calculations of level 1, level 2, level 3 where the calculation results are obtained 

eigenvalues (partial weights). The following are the results of weighting performance 

indicators with Fuzzy AHP in table 8 below 
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Table 8 Indicator Weighting Results 

PROCESS 
Weigt 

Level 1 
Attribute 

Weigt 

Level 2 

Performance 

Indicators 

Weight 

Level 3 

PLAN 0.35 
Reliability 0.88 

Forecast Accuary 0.13 

Raw Material 

Planning Accuary 
0.87 

Responsivness 0.14 Planning Cycle Time 1 

SOURCE 0.18 Reliability 0.83 Timely Delivery 

Performance By 

Supplier 

0.10 

Delivery Item Accuary 

By The Supplier 

0.26 

Delivery Quantity 

Accuary By Supplier 

0.63 

Responsivness 0.17 Order Delivered 

Faultless By Supplier 

1 

MAKE 0.18 Reliability 1 Product Defect From 

Production 

1 

DELIVER 0.18 Reliability 1 Delivery Quantity 

Accuary By The 

Company 

0.12 

Delivery item Accuary 

by the company 

0.871 

RETURN 0.08 Reliability 

 

0.67 Return Rate From 

Customer 

1 

Responsivness 0.331 Product Replacement 

Time 

1 

 

9.  Supply Chain Management Performance Value  

        The calculation of the final value of UMKM supply chain management performance 

Nourishly id deiperis obtained by means of the final value of performance multiplied by 

the final weight of Fuzzy AHP from each performance indicator resulting from the final 

weight, namely the multiplication of the weight of level 1,2,3. The results of the SCM 

performance score calculation can be seen in table 9 below: 

Table 9 Performance Value of Supply Chain Management 

No. Performance Indicators 

Snorm 

De 

Boer 

Final 

Weigt 

SCM 

Final 

Value 

Rangking  

1 Forecast Accuary 91.50 0.040 3.66 7 

2 Raw Material Planning Accuary 91.18 0.042 3.83 5 

3 Planning Cycle Time 76.92 0.049 3.77 6 

4 
Timely Delivery Performance By 

Supplier 
81.21 0.014 1.14 12 

5 
Delivery Item Accuary By The 

Supplier 
90.94 0.038 3.46 8 

6 Delivery Quantity Accuary By Supplier 
100 

 
0.094 9.41 3 

7 Order Delivered Faultless By Supplier 82.80 0.030 2.48 10 

8 Product Defect From Production 97.93 0.180 17.63 1 
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9 
Delivery Quantity Accuary By The 

Company 
100 0.022 2.16 11 

10 Delivery item Accuary by the company 100 0.157 15.67 2 

11 Return Rate From Customer 100 0.054 5.36 4 

12 Product Replacement Time 100 0.026 2.64 9 

Total  71.20  

 

CONCLUSION  

Performance measurement has 34 selected indicators, only 12 performance 

indicators are in accordance with UMKM conditions. The results of the selected indicators 

can be calculated for Supply Chain Management performance measurement.The 

calculation of supply chain performance measurement will be carried out with the results 

of the selected indicators, so that they can find out what indicators need to be improved. 

The results of supply chain management weighting on each indicator are carried out by 

direct interviews with UMKM to get the value of each indicator. The weighting process is 

carried out using the Fuzzy AHP method, the data processing is arranged in 3 levels, 

namely process levels, attributes and performance indicators. The results of the weighting 

of the calculation of the de boer snorm value are 3 indicators that need to be improved, 

namely Planning Cycle Time, Timely Delivery Performance and Order Delivery Faultless 

by Supplier on these indicators the weight of performance indicators is still below <90 

(excellent). For the improvement of Planning Cycle Time, the improvement is that UMKM 

should carry out the raw material planning process faster so that suppliers can send raw 

materials in accordance with the number of orders and in accordance with the number of 

requests, Timely Delivery Performance by Suppliers, the improvement proposals 

are:UMKM should confismation to suppliers whether raw materials already exist for the 

quantity ordered so that later there will be no delays in the delivery of raw materials and 

Order Delivery Faultless By Supplier UMKM should confirm to suppliers to send raw 

materials that are in accordance with the quality expected by UMKM so that the products 

produced are also of high quality Final result Supply chain management (SCM) 

performance measurement is 71.20. So, the performance performance analysis in UMKM 

Nourishly.id included in the scale of >70 (good). 
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