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ABSTRACT 
Liquefied Petroleum Gas (LPG) or more commonly known as LPG gas is a gas stove fuel 
that comes from the results of liquefied petroleum gas and is then put into a tube, one of 
which is a 3-kilogram tube. The behavior of dependence on the consumption of 3-kilogram 
gas cylinders from the people of Banggai Regency can be seen from the use of non-
subsidized 3 kilogram LPG gas, namely (±) 32. 002 people/group, the second is the 
consumption rate from subsidies and non-subsidies, namely 38. 864 units from total users, 
namely (±) 45. 000 people/groups with a supply of 30. 800 units and the third about frequent 
scarcity in 2020 and early 2021 reported by Banggai News and Obormotindok. Simulation 
Method Dynamic systems are modeling and running simulations of real systems to analyze 
problems and present solutions from policy scenarios from the researcher's perspective. By 
using this method, researchers can identify the behavior of 3 kilograms of gas consumption 
from the rate of consumption and demand through tables and graphs using the Powersim 
Studio 7 software. The results of the study present 3 policy scenarios, namely the first 
scenario regarding an increase in the transition to 99% non-subsidized gas cylinders with 
simulation results, namely September 1 2021 - October 1 2022 the demand is fulfilled, the 
second scenario regarding the addition of a 7th agent with simulation results, namely 
September 1 2021 - April 1 2023 demand can still be fulfilled and the third scenario regarding 
an increase in the transition to 99% non-subsidized gas cylinders and the addition of a 7th 
agent with simulation results, namely 1 September 2021 – 1 September 2023 the demand for 
needs is fulfilled. The conclusion is that the third policy scenario will be taken because among 
the policy scenarios presented, the preparation of tube supplies is fulfilled within two years, 
namely September 1 2021 - September 1 2023. 
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I. PENDAHULUAN 

   Luwuk is an area that gets a  subsidy for  3 kg 
gas cylinders as a distribution center area in  
Banggai Regency with 6 agents and one of the gas 

cylinder refueling centers in Central Sulawesi.  
The number of inhabitants in a region greatly 
affects the number of users of a product.  The 
number of users growing will be closely related to 
the large rate of consumption and demand.  The 
definition of consumption rate is the amount of 
use/duration of use of the product calculated 
within a certain period of time and the request is 
an order made by the user of a product.  The use 
of gas cylinders 3 kg which affects the rate of 
consumption consists of households for daily 
cooking needs and the use of food stall business 
activities and fishermen's activities. 

The household subsidy category Based on 
Presidential Regulation No. 104/2007 and 
Minister of Energy and Mineral Resources 
Regulation No. 21/2007 has an income below Rp 
1.5 million per month.  The micro-business 
category is where the level of education is 
relatively low, the number of workers is less than 
10 people, assets are IDR 50 million, and a 
maximum turnover of IDR 300 million per year.  
According to Presidential Regulation (Perpres) 
Number 38 of 2019 category for fishermen to 
drive fishing boats to meet the needs of daily life.  
People who do not meet the criteria for pre-
welfare, industry players, and the State Civil 
Apparatus (ASN) can use BRIGHT GAS LPG of 
5.5 Kg and 12 Kg. 

If the need for this use increases unbalanced 
by inventory, there will be a loss of scarcity and if 
the inventory is excessive, it will affect the storage 
capacity in the warehouse.   Consumer behavior 
is a process that is closely related to the existence 
of a purchasing process, at that time consumers 
carry out activities such as searching, researching, 
and evaluating products and services (product 
and services) (Ginting, 2019).   Consumer 
behavior in addition to product quality also 
includes product prices, promotions are also 
about the place where the goods are sold 
(distribution) (Ginting, 2019).  

SPPBE is a business unit managed by PT. 
Pertamina or private sector in the form of a legal 
entity with transportation or receiving activities, 
as well as administrative activities in accordance 
with the terms and work procedures that have 

been determined by Pertamina as stated in the 
letter of agreement for the establishment of 
SPPBE (Subakdo & Nugroho, 2016). 

An agent is a company in the form of a 
Limited Liability Company which is appointed 
officially by PT. Pertamina to distribute LPG gas 
3 Kg. Pangkalan is a sub-agent that is also an 
individual business officially recognized by PT. 
Pertamina in distributing  3 kg  of elpiji gas from  
agents (Effendy, 2017) 

 Dynamic System Simulation Method is a 
method of modeling real systems and running 
simulations to analyze so that the conclusion of 
this method is to present policy scenarios from 
the perspective of researchers.  Modeling is a tool 
in decision-making (Khotimah, 2015).  The 
model is described as a restricted system. 
Simulation is a decision support technique in 
modeling, for example, solving business 
problems economically and precisely facing 
complicated calculations and a lot of data. 
(Khotimah, 2015) .  Modeling and running 
simulations are carried out using Powersim 
Studio 7 Software. 

II. RESEARCH METHODS 
2.1  Time and Place of Research 

This research was conducted for 1 month in 

July-August 2021. The place where this research 

was conducted at SPPBE PT.  Mitra Trio Arba 

Putra and 6 Agents are located in  Luwuk 

District,  Banggai Regency. 

2.2  Data Collection 
2.2.1  Data Primer 

The primary data related to the 3 kg gas 

cylinder in this study is the production and 

distribution flow, gas cylinder replenishment data 

at SPPBE, inventory data, and scheduling of 

distribution of each agent to the base (sub-agent). 

2.2.2  Secondary Data 

Secondary data related to the 3 kg gas cylinder 
in this study are data on consumption and 
demand rates, and inventory studies regarding 
dynamic system simulation methods. 
2.3  Data Processing 

The data processing used in this study uses 

the  Dynamic System Simulation method: 

identification of model variables, causal loop 

diagrams, stock flow diagrams, and model 

formulations.  Furthermore, the running stage of 

the Simulation consists of initial simulation,  
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initial verification, and validation, and design 

of policy scenarios.   

III. RESULTS AND DISCUSSION 
3.1  Model Variable Identification 

Table 1.  Observation Sheet  
Analyzes Review 

SPPBE PT. Mitra 
Trio Arba Putra 

Serves 6 agents with an average 
filling of 3-5 times a week. Every 1 
time 560 and 1120 units are charged. 

Agent 

The supply of tubes is 3 kg from 
each 5 agents, namely 2240 units 
and 1 agent is 1120 units. The 
average base stock is 40-50 units. 

 
Table 2.  Demand for 3 Kg LPG Gas  

Cylinders in 2021  

Moon 

Demand 
(unit) 

 Supply 
Rate  
(units) 

March 32. 365 30.800 

April 34. 675 

May 36. 675 

June 38. 856 

July 38. 864 

August 40. 846 

The limitations of  the model in this study are  
exogenous variables consisting of raw materials 
and profits, variables outside the discussion of the  
model, namely downstream oil and gas business 
activities  
3.2  Diagram Causal Loop 

A causal loop diagram is a relationship 

between causal variables caused by a problem in 

the form of a series of systems.  Identifying and 

analyzing information from the supply of LPG 

gas 3 kg can determine the influences of variables 

from filling gas to tubes to distribution to the 

community. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 
Figure 1.  Overall Causal Loop Diagram  

 

3.3Stock Flow Diagram and  Model 

Formulation 

Stock and flow diagrams are types of variables 

given the flow chart symbol to be able to 

distinguish between variables with the intention 

of presenting the work of the system clearly and 

in detail.  In the flow chart, there are four 

symbols, namely level, rate, auxillary and 

constant. The sub-model in the causal loop of 

this study is a type of level variable that is the 

focus of the part that will be analyzed for its 

occurrence factors. 

The formulation of the model is written 

mathematically to describe the state of variables 

in the relationship between cause and effect.  

Model oformulationswill be entered to determine 

the value of the simulation output. 
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Figure 2.  Overall Stock Flow Diagram  

 
3.5 Running Simulation 

3.5.1 Initial Simulation 
The initial simulation is to simulate by 

inputting variable data into the model according 
to real circumstances. 

Table 3.   Early Simulation Without Policy 
Scenario 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Haul Early Simulation Without 
Policy Scenario 

Based on the preliminary simulation results 
Based on the results of the initial simulation 
starting From September 1, 2021, to September 
1, 2023, it can be seen that the supply of gas 

cylinders has increased from September 1, 2021 
– February 1, 2022, and began to decline from 
March 1 – June 1, 2022, to meet the increasing 
demand. On July 1, 2022, demand began to go 
unmet and always experienced a drastic decline 
from month to month. 
3.5.2  Model Verification and Validation 

If the system is declared verified and validated 
means that the model has been able to describe 
and explain the real system. Model validation is 
carried out with the MAPE Test, which is to see 
the difference between forecasting and actual 
values. Mean Absolute Percentage error (MAPE) 
aims to provide information about the 
percentage of errors in the forecasting 
performed. The smaller the MAPE percentage 
value the better or more accurate the forecasting 
is performed. The MAPE test was performed 
using the help of QM for Windows V50 software. 

Table 4. Mape Test Data Validation with 
QM Windows V50 

 
 
 
 
 
 
 
 
 
 
 

The actual data of the simulation in the LPG gas 
demand is data in 2020-2021 and normal data based 
on the results of the initial simulation that has been 

Populasi Penduduk

KematianKelahiran

Angka harapan
Hidup

Migrasi

Laju Migrasi Laju Emigrasi

Laju Pertumbuhan

Emigrasi

Bukan pengguna
gas 3 kg

% bukan pengguna

Penggunaan

Jumlah pengguna
gas 3 kg

% pengguna
Non subsidi gas 3

kg

Peralihan ke tabung
gas non subsidi

% Peralihan
terealisasikan

Subsidi usaha
mikro

Subsidi rumah
tangga

% Subsidi usaha
makanan Permintaan

Laju kon  sumsi
Pengurangan
permintaan

Pembelian tabung

Jumlah tabung
pelanggan

Persediaan tabung
gas

laju Pasokan Laju Distribusi

Laju produksi

Waktu pengisian
setiap agen Konversi minggu

Jatah agen 2-6

Mesin pengisian

% pengurangan
permintaan

Kepemilikian tabung

Pemakaian non
subsidi

Pemakaian subsidi
rumah tangga

Pemakaian subsidi
usaha mikro

% Subsidi rumah
tangga%Non subsidi

rumah tangga

Jatah agen 1 Tabung kosong
masuk dari agen 1

Tabung kosong
masuk dari agen 2-

6

Lead time

Jumlah pangkalan

Stock pangkalan

%Subsidi nelayan

Non subsidi usaha
makanan

Total tabung masuk
untuk 1 kali

pengisian semua
agen

01 Jan 01 Jul 01 Jan 01 Jul

2022

-1.000.000

-500.000

0

Permintaan (unit)

Persediaan tabung gas (unit)

Laju kon  sumsi (unit/wk)
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carried out, namely September 2021-August 2022. 
Based on the tests that have been carried out, the 
percentage of MAPE values, which is 4.726% smaller 
than 5% (Lomauro and Bakshi 1985 in Somantri, 
2005) means that the forecasting carried out is 
accurate according to the real system that will occur in 
the future so that the model is accepted. 

3.5.3  Policy Scenario Design 
A scenario is an overview of the likely things 

that will happen in the future by taking several 
decisions.  Design policy scenarios that are built 
on the analysis of the problem and the system 
thinking perspective of the researcher. 

1. Scenario with a policy of increasing the 
switch to non-subsidized gas cylinders by 
99% 
The use of 3 kg LPG gas is used by non-

subsidies so it affects demand. This scenario is 
taken based on the policy of 3 kg tubes which are 
subsidized tubes so that only the subsidy group is 
entitled to it.  It is assumed that n other model 
variables are considered constant. 

Table 5. Scenario with a policy of increasing 
the switch to non-subsidized gas cylinders 

by 99% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Scenario with a policy of 
increasing the switch to non-subsidized gas 

cylinders by 99% 

The first scenario of the simulation results is 
September 1, 2021 – October 1, 2022, if the request is 
met. 

2. Scenario with agent patching policy  to 7 
The agents available in Banggai Regency are 6 

agents. Researchers carried out this scenario 
because the average maximum agent ratio was 
2240 units, so there was no addition of tube 
rations from the previous agent but added 7 
agents.  As for the requirements for adding agents 
from Pertamina, there is no special limit on the 
maximum number of agents owned by the 
Regency/City from the relevant reference.  It is 
assumed the value of the other model variables is 
considered constant only the variable number of 
bases consumed by the researcher's fish from  
1121 units to 1276 units. 
Table 6. Scenario with agent addition policy 

to 7 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 3. Scenario with agent addition 
policy to 7 

In the second scenario  of the simulation 
results, namely September 1, 2021 – April 1, 
2023, the request can still be met. 
3.  Scenario with a policy of increasing the 

switch to non-subsidized gas cylinders by 
99% and the addition of a 7th agent 
The third scenario is a combination of the 

first and second scenarios. 
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Table 7. Scenario with a policy of increasing 
the switch to non-subsidized gas cylinders 

by 99% and adding agents to 7 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 4.  Scenario with a policy of 
increasing the switch to non-subsidized gas 

cylinders by 99% and adding agents to 7 

The third scenario of the simulation results is 
September 1, 2021 – September 1, 2023, the 
demand for needs is met. 
 

IV. CONCLUSION AND SUGGESTIONS 
4.1 Conclusion 

1. The occurrence of  dependence on the 
consumption of  3 kg LPG gas in the Banggai 
Regency is due to lighter tubes and cheaper 
tube construction prices with subsidy rates of  
IDR 22,000 - 25,000 in August 2021. The 
second reason for the consumer behavior is 
that this type of  tube is still open distribution, 
which means that it does not meet the criteria 
for receiving subsidy users so that the public 
(non-subsidized) is free to make requests. 

2. The design of  the model has been carried out 
using causal loops and stock diagrams, namely 
the population of  Banggai Regency, usage, 
demand for LPG gas of  3 kg, and supply of  
LPG gas of  3 kg. There are 3 policy scenarios 
according to the researcher's perspective, 
namely the first scenario, namely the policy of  
increasing the switch to non-subsidized gas 
cylinders by 99% with simulation results, 

namely September 1, 2021 – October 1, 2022, 
the demand is met. In the second scenario, 
namely scenarios with the policy of  adding 
agents to 7 with simulation results, namely 
September 1, 2021 – April 1, 2023, the request 
can still be met. The third scenario is the 
policy of  increasing the switch to non-
subsidized gas cylinders by 99% and adding 
agents to the 7th with simulation results, 
namely September 1, 2021 – September 1, 
2023, the demand for needs is met.  The 
conclusion is that the third policy scenario will 
be taken because among the policy scenarios 
presented the preparation of  tube supplies is 
met with a time of  two years. 

4.2 Advice 
The researcher's advice related to the research 

that has been carried out is 

1. It is necessary to collect public data which is 
classified as subsidized and non-subsidized at 
each base as a requirement for exchanging 3 
kg tubes so that the closed distribution runs 
well and restrictions on taking the number of 
tubes taken, namely 1 unit or 1-2 units.  In 
addition, for non-subsidized tube exchange 
rates such as 5.5 kg tubes for IDR 90,000 and 
12 kg for IDR 190,000, the tariff is considered 
more than the price in force in August 2021 
so that the transition of non-subsidized users 
to non-subsidized tubes can run according to 
the third scenario according to the 
researcher's perspective.  The addition from 
the researcher is related to the distribution 
time at the base adjusted to the schedule and 
it is necessary to supervise the course of this 
distribution 

2. Further research can be carried out on model 
development by adding a sub-model for filling 
gas cylinders at SPPBE so that the 
construction of  the model can be started 
from the receipt of  LPG stock from PT. 
Pertamina and the private sector. 
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