
 

 

Abstract—We proposed an application to generate 

alternative solutions for helping teak log supplier (TLS). This 

paper focuses on developing an application based on the 

mathematical model of supplier - manufacturer relationship 

that developed using Powersim® software. The application is 

needed because it was really hard to control the model 

connected to dynamic forest age classes, dynamic demand, the 

growth of tree that has natural characteristics, and the 

uncertainty of illegal logging. The TLS application aimed to 

help user in operating mathematical model in generating 

alternative solutions by considering the sustainability of teak 

log supply. The TLS application has to judge and examine some 

alternative decisions related to crop and/or maintain the teak 

wood. The TLS application is a network-based decision support 

systems that incorporate database, model base, analysis tool, 

and graphical user interface (GUI). The TLS application is 

capable to determine the decision variables that are conserved 

forest, planted forests, harvested forest, carbon trade area, and 

time to attend carbon trading. The application is capable of 

processing data it can show by the small gap test results 

between TLS application and mathematical model application. 

 
Index Terms— sustainable supply chain application, teak log 

supplier, decision support system, furniture 

 

I. INTRODUCTION 

HIS study discusses the relationship of supplier-

manufacturer furniture industry, where suppliers are 

Perum Perhutani I as a TLS to supply raw materials in 

Central Java, while manufacturers are producing industrial 

furniture teak furniture. In this connection, suppliers face 

problems in meeting the demand of manufacturers, teak 

because it takes time to grow. In addition to having the 

responsibility to meet the demands of manufacturers, 

suppliers also have the responsibility to preserve the forest. 

Though manufacturers produce furniture every day [1], [2], 

[3].  
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Much research has been done to find a solution of this 

problem. References [3] and [8] have considered economic, 

social, and environmental aspects of sustainability to 

develop their model. Reference [9] has the added aspect of 

carbon trading in the model. However, these studies use 

analytical methods to solve the model. Usually the use of 

analytical methods in real cases is generally impractical, 

because it is usually too complex to solve using 

mathematical models. While in reference [10] which uses a 

mathematical model, the decision-making is influenced by 

many assumptions, the right decisions are rarely taken. 

While in reference [3] has used a simulation model to solve 

the problem. Simulation modeling is able to provide 

flexibility to the models and to the desired level of 

complexity in uncertainty, dynamic, and distributed 

environment [3]. Therefore, in this paper, we use a 

simulation model to generate several alternative decisions. 

Unfortunately, the model contained in [3] involves a 

complex simulation model. To operate the model required 

an understanding of the depth of sustainable supply chain. 

Not to mention the model in the form of a desktop 

application that is not connected to the network. Though 

Perum Perhutani I has 20 offices spread in 20 cities in 

Central Java [16]. Therefore, it required the development of 

a model [3] are easy to use suppliers and can accommodate 

all existing offices. The model in the form of a decision 

support system to Simulate Scenarios of Forest Resources by 

Utilizing Considering the Sustainability of Teak Logs 

Supply. Decision support systems (DSS) is a system to 

utilize a model with internal and external databases, 

emphasizing flexibility, effectiveness, and adaptabilities 

[14],  [15]. An application based DSS can be developed in 

environments that support data storage, data analysis, 

solution method, and graphical user interface. The 

application of teak furniture industry model that considers 

the carbon sequestration capacity of teak forests should be 

developed so that the stability and productivity of forest 

ecosystems can also be improved. The paper is organized as 

follows. In Part 1, we describe the background research and 

outlining the problems in the real system. In Section 2, we 

discuss the model of supplier-manufacturer relationships that 

will be developed into a TLS application. In Section 3, we 

discuss the application development methodology TLS. For 

a discussion and analysis are provided in Section 4. And in 

Section 5, we give conclusions and future research.  
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II. MODEL BASED 

We extend our previous work in [3] by developing a user 

interface to simplify the process inputs and outputs for the 

numerical simulation of the policy. In previous work, which 

considers the three aspects of sustainability to calculate 

profit suppliers. Equation (1) is the total income earned by 

the supplier to sell teak logs and (2) is the total revenue from 

the sale of carbon suppliers. Total investment costs are 

shown in equation (3). Plantation area is equal to the area of 

forest that is harvested from the previous period. Equation 

(4) is to calculate the total cost of harvesting. Harvested 

forest area, depending on the demand from manufacturers. 

Total forest maintenance costs generated by (5) and (6) is to 

calculate the total cost of the minimum wage for workers 

suppliers. Equation (7) is the gross profit suppliers. Equation 

(8) shows the formula for calculating the CSR. Equation (8) 

is calculated as a fixed percentage of (7). Net profit supplier, 

which is calculated by (9) which is generated by subtracting 

(7) with (8). 

 

 

 
 

Where, 

 
 

III. METHODOLOGY 

The approach used in the development of TLS application 

teak furniture industry, which considers sustainability of 

production and carbon sequestration capacity and reviewing 

the Sustainable Supply Chain Management will be used for 

evaluating and managing supplier relationships and contract 

manufacturers in order to produce a business framework that 

can used for: financial value (FV), people value (PV), and 

environmental value (EV). The researcher also did modeling 

using simulation methods developed from the initial model 

using a simulation model. A goal to be achieved is the 

purpose in the model's third-SC (economic, environmental, 

and social aspects). In GP objective function does not 

maximize or minimize the objective function directly, but to 

minimize the deviation between the number of goals that can 

be achieved within the existing constraints. While the 

simulation method in modeling real systems made near the 

real system to generate random numbers within a certain 

range that represents the dynamics of the real system. 

Simulation modeling allows for flexibility to the model that 

was built and how the level of complexity desired in an 

uncertain environment, dynamic and dispersed [10].  

 Simulations performed on a number alternative 

alternative solutions and selected the best of a number of 

alternatives. The latter is the design of TLS application 

prepared by the method of object-oriented modeling is done 

in six steps is to identify actors, making use case diagram, 

activity diagram making, making interaction diagrams, 

normalization and create class diagrams [9]. The TLS 

application will be developed as a tool for TLS and 

Furniture Company in taking decisions in an accurate, 

inexpensive, and fast. Here is an overview of Web-based 

DSS Application for TLS are illustrated in Fig. 1. 

 

 
Fig. 1.  Web-based DSS Application for TLS 

 

 This application is developed using HTML and PHP 

programming language. For processing the data using 

Powersim SDK, Microsoft Framework.NT components, and 

Microsoft Visual Studio. While the database server was 

developed using localhost web server and MySQL. The TLS 

application consists of five major components: database, the 

base model, an analytical tool, the Graphical User Interface 

(GUI) and user. 

 
Fig. 2.  Proccess of TLS Application 
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 Initially, only the user interacts with the application's 

page on the Home-SC to fill in the values of model 

parameters. Users can input data, such as all the parameters 

and set the parameters of the growers and modern retailers. 

Display the input data can be seen in Fig. 3. 

 

 

 
 

Fig. 3. Display the home page in the TLS application 
 

 Numerical data collected from the Perum Perhutani I of 

Central Java, Forest Management Unit (KPF) Kendal and 

from literature. The data collected from suppliers consist of 

4 years. Table I presents data teak forests PP I KPH Kendal 

20X1-20X4 period [16]. Table II shows the data request 

from the manufacturer of teak logs for 4 years. Suppliers 

must comply with the same request conversion of forest 

volume. Because teak trees can be harvested at least 30 

years, then we need data conversion of forest volume Age 

Class (AC) IV to VI. Volume conversion teak forest area for 

AC IV is 80 m3 / ha, AC V is 113 m 3 / ha, and AC VI is 

121 m3 / ha. 

 

 

 

 

 

 
 

 
 

 Table III shows the average carbon density in the three 

carbon trading hours for each class of age [17]. Carbon 

trading hours will determine the volume of carbon that can 

be separated. More time to trade carbon, more carbon can be 

separated. The sale price of carbon is 46 955 rupiah / ton C. 

[18]. All cost parameters measured in Indonesia Domestic 

Rupiah (IDR). Table IV shows the sale price of teak logs. 

The larger the diameter of the log, the more expensive teak 

log prices. All production costs used in this study are 

presented in Table V. Charge APD used by suppliers' 

employees is 430,000 IDR / ppl / yr. Based on government 

regulations, corporate Social Responsibility (CSR) is a 

supplier of 2% of the gains suppliers. 

 

IV. DISCUSSION 

In this section, we analyze the impact of changing the 

parameters in solving the TLS to simulate policy. The output 

of the application is the recommendation for the forest area 

should be maintained to be sold in carbon trading.  

A number of performance measures that are used to 

analyze and evaluate decision alternatives. Sustainability, 

which consists of economic, social, and environmental 

aspects, has been considered in this performance measure. 

The performance is measured are profit suppliers and the 

fulfillment of the demand producers. 

The advantage of only the basic scenario of selling teak 

logs to meet the needs of the plant. This scenario has not 

been considered yet revenue from carbon trading. The 

percentage of 100% compliance with the request. Based on 

the results of the baseline scenario analysis, several 

scenarios were proposed to study the effects of changes in 

carbon trading areas related to supplier profits and 

fulfillment of requests. Fig 4 illustrates the outputs of TLS 

application. Fig 5 illustrates the sensitivity analysis for log 
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production costs and demand. 

 

 

 
Fig. 4. The results of simulation on the output of the TLS application 

 

 
Fig. 5. The results of the sensitivity analysis on the output of the TLS 

application 
 

 

V. CONCLUSION 

In this study, we investigated the TLS web-based decision 

support systems to simulate scenarios of utilizing forest 

resources by considering the sustainability of teak log 

supply.   The TLS can utilize the application to make 

decisions in supplier - manufacturer relationships. The test 

results of case examples also give good results, where the 

application is capable of processing data based on the 

mathematical model to help TLS in accepting teak log 

demand. 
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