












 
Table 11. Profit Manual Calculation 

 
No Item Unit Total 
1 Consumables demand Unit/ 5 years 145,200  
2 Consumables selling price IDR/Package IDR                 29,250  

 Revenue from selling 
consumables IDR/ 5 years  IDR     4,247.1 million 

3 Tool demand Unit/ 5 years 110  
4 Principal balance IDR/Unit IDR       15.4 million  
5 Interest installment IDR/Unit IDR     2.541 million  
 Revenue from selling tools IDR/ 5 years  IDR    1,973.51 million 

Total Income IDR    6,220.61 million 
5 Variable Cost IDR/ 5 years IDR   2,831.4 million  
6 Fixed Cost IDR/ 5 years IDR  153.565 million  

Total Cost IDR 2,984.965 million 
7 Investation IDR IDR        130 million  
8 Capital to buy tools IDR IDR     1,210 million  

Total Investation IDR        1,340 million 
 

Total Profit IDR/ 5 years  IDR 1,895.645 million 
 IDR/ year  IDR    379.129 million 

 
Table 12. Data Recapitulation 

 
Data Value 

Number of Factory 1 
Number of Supplier 2 

Number of Batik SMEs 14 
Period 10 
MARR 0,1 

Supplier Capacity (unit) 
Petarukan 113,200 
Kramat 32,000 
Total 145,200 

Investment Cost 
Petarukan  IDR          80 million  
Kramat  IDR          50 million  
Total  IDR        130 million  

Capital to buy tools 
Petarukan  IDR        660 million  
Kramat  IDR        550 million  
Total  IDR       1.21 billion   

Fixed cost (per- 5 years)  IDR 153.565 million  
Variable cost (per-5 years)  IDR    2.8314 billion  

Selling price of consumables  IDR      29,250       
 
5. Results and Discussion  
5.1 Numerical Results 
Before proceeding into model notation, investment feasibility analysis has been carried out by calculating the Break 
Even Point (BEP), Return of Investment (ROI), Net Present Value (NPV), Payback Period (PBP), Internal Rate of 
Ratio (IRR), and Benefit Cost Ratio (B/C Ratio). Based on the calculation result, the minimum number of 
consumables sold to be economically profitable (BEP) is 15,570 packages with a return of investment of 141%, and 
the PBP will be 0.41 years or five months. The NPV for five years is IDR 3,390,832,742. The calculation of IRR 
and B/C Ratio also shows that the investment is feasible where IRR 41.31% > MARR 15%; IRR 44.31% > 20% 
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MARR, and B/C ratio 2.0840 ≥ 1. Following confirmation from economic engineering that supplier establishment is 
feasible, the next stage is model formulation. 
 
5.2 Graphical Results 
An influence diagram is a tool used to illustrate a decision model in graphic form to aid in model building, 
development, and understanding of a system. The model components employed in this research are depicted in 
Figure 2.  

 

 
 
 

Figure 2. Influence Diagram 
 
5.3 Proposed Improvements 
 Mathematical models are modified from Amalia (2020). 
Index: 

i  = Index for factory 
j = Index for supplier 
k = Index for batik SMEs 
t = Index for period  

 
Parameter: 

M = MARR 
P = Consumable goods selling price 
CIt = Credit installment 
CTij = Transportation cost from factory i to supplier j 
CTjk = Transportation cost from supplier j to batik SMEs k 
DSk = Consumable goods demand from batik SMEs 
DTk = Tool demand from batik SMEs 
CAPi = Capacity of factory i 
CAPj = Capacity of supplier j 
ICj = Investment costs for opening supplier j 
CCj = Capital for purchasing tools by supplier j 
FCt = Fixed cost on period t 
VCj = Variable cost by supplier j 
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Decision Variables: 

Xj = Valued 1 if supplier j is opened 
    Valued 0 otherwise  
Yij = Quantity of consumables shipped from factory i to supplier j 
Zjk = Quantity of consumables shipped from supplier j to IKM batik k 
 

Objective Function: 
Maximization of Profit  
= (Consumable goods selling price * number of consumables sent from suppliers to batik SMEs) + (amount of loan 
installment in a certain period * tool demand from batik SMEs) - (total transportation costs from factory to supplier 
* number of consumables sent from factory to suppliers) – (total transportation costs from suppliers to batik IKMs * 
number of consumables sent from suppliers to batik SMEs) – (total fixed cost in a certain period) – (total variable 
cost * number of consumables sent from suppliers to batik SMEs) – ((total investment costs + capital for purchasing 
tools) * binary supplier selection decisions) 
 
Maximize Z  
= (∑𝑃𝑃 + 𝑍𝑍𝑍𝑍𝑍𝑍) + (∑ 𝐶𝐶𝐶𝐶𝑡𝑡𝑇𝑇

𝑡𝑡 . 𝐷𝐷𝐷𝐷𝐷𝐷) − (∑ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐼𝐼
𝑖𝑖 . 𝑌𝑌𝑌𝑌𝑌𝑌) − (∑ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐾𝐾

𝑘𝑘 . 𝑍𝑍𝑍𝑍𝑍𝑍) − (∑ 𝐹𝐹𝐹𝐹𝐹𝐹𝑇𝑇
𝑡𝑡 ) − (∑ 𝑉𝑉𝑉𝑉𝑉𝑉𝐽𝐽

𝑗𝑗 . 𝑍𝑍𝑍𝑍𝑍𝑍) − �∑ (𝐼𝐼𝐼𝐼𝐼𝐼 +𝐽𝐽
𝑗𝑗

 𝐶𝐶𝐶𝐶𝐶𝐶) . 𝑋𝑋𝑋𝑋�             
             (1) 
 
Constraints: 
∑𝑌𝑌ij ≤ CAPi           (2) 

Yij ≤ CAPj. Xj           (3) 

∑𝑍𝑍jk = DSk           (4) 

∑𝑍𝑍jk ≤ CAPj. Xj           (5) 

∑𝑌𝑌ij = ∑𝑍𝑍jk           (6) 

 
The objective function is to maximize profit (1). Constraint set (2) ensures that the total quantity of consumables 
sent from the factory to the supplier does not exceed the factory's capacity. Constraint set (3) ensures that the 
amount of consumables from the factory to the supplier does not exceed the ability of the opened supplier. 
Constraint set (4) ensures that the total quantity of consumables from suppliers to batik SMEs is the same as the 
amount of demand. Then the constraint set (5) ensures that the number does not exceed the opened supplier’s 
capacity. Constraint set (6) is the last one and aims to ensure that the total quantity of consumables from the factory 
to the supplier is the same as the total quantity of consumables sent from the supplier to batik SMEs. 
 
5.4 Validation 
The data is processed using ILOG CPLEX software based on the model that has been formulated. The model is 
written into the software by first defining the index, parameters, and decision variables used. After that, the objective 
function and model constraints are described in a programming language through OPL (Optimization Programming 
Language). The data entered into the program are: number of factories, number of suppliers, number of customers, 
period, transportation costs from factory to supplier and from supplier to customer, demand for tools and 
consumables, factory and supplier capacity, investment costs and capital to purchase tools, selling price of 
consumables, as well as total loan installments per period. 
 
Based on the model output, it is known that both suppliers will be opened with the quantity of consumables sent 
from the factory to Petarukan, namely 113,200 packages and 32,000 packages to Kramat. The quantity of 
consumables sent from suppliers to Batik SMEs can be seen in Table 13. 
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Table 13. Quantity of Consumables Sent from Suppliers to Batik SMEs (package) 
 

  Petarukan Kramat 
Batik Wirokuto 15,840 0 

Batik Pesisir 10,560 0 
Batik Ratna Sari 6,600 0 

Afif Batik 5,280 0 
Batik Putra Bima 10,560 0 

Batik Liariz 2,640 0 
CV Asatex 18,480 0 

Batik Tiga Benua 11,880 0 
Mulia Batik Sejati 6,600 0 

Batik Sekar Manggar 5,280 0 
Batik Arum Cempaka 2,640 0 
Mitra Amalia Batik 0 18,480 
Putra Amalia Batik 16,840 1,640 

Batik Nur Elza 0 11,880 
 

Table 14. Comparison of Manual Calculation and Model Output 
 

  
 Manual Calculation 

(million) 
Model Output 

(million) 
 Total Revenue from Consumables  IDR    4,247.1 IDR    4,247.1 
 Total Credit  IDR    1,973.51 IDR    1,973.4 
 Transport from Factory to Supplier  IDR    1,190.5 IDR    1,190.5 
 Transport from Supplier to Batik SMEs  IDR         56.432 IDR         56.432 
 Total Capital  IDR    1,340 IDR    1,340 
 Total Fixed Cost  IDR       153.565 IDR       153.570 
 Total Variable Cost  IDR    2,831.4 IDR    2,831.4 
 Total Profit  IDR       648.713 IDR       648.598 

 
As seen in table 14 that present the output objective function of the model development using ILOG CPLEX, the 
total profit is IDR 648.598 million. There is a difference of IDR 115,000 compared to the result of manual 
calculations, which has bigger value.  
 
6. Conclusion 
The development of the supply chain network design model for commercialization of batik waste processing tool 
with a credit payment system has been successfully carried out in this research. The results show that the 
establishment of two suppliers in Petarukan and Kramat is feasible with the accumulated profit to be obtained for 5 
years is IDR 648.598 million.  
 
It is hoped that the results of this study can be used by investors who are considering to open a business for 
commercializing batik waste processing tool with a credit payment method. This study has not considered the credit 
management system, so further research is needed to fill the gap. 
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