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6. MBD Acquisition and Population Flow Analysis 

6.1 MBD Acquisition 

6.1.1 MBD Acquisition Process 
Common methods of acquiring MBD include acquiring location information via smartphone 

application GPS data, cell phone base station data, Wi-fi access point data, etc. Of these, the 
smartphone application GPS data used in this project is acquired through the SDK (Software 
Development Kit) installed in the application, and the data acquisition process involves acquiring 
the latitude, longitude, time, and device ID information of the smartphone on which the application 
is installed. This is the data acquisition process. 

 

 

Source: Nippon Koei 

Figure 6-1 MBD Acquisition Process through SDK 
 

6.1.2 Selection of MBD Provider 
In order to acquire a sufficient amount of the latest MBD that could be used for public 

transportation planning, the Study Team collaborated with SoftBank's local subsidiary in Indonesia 
(PT. SB Telcom Indonesia Corp.) to select and negotiate the purchase of external data. In making 
the selection, the Study Team confirmed the data items, amount of data in possession, etc., and 
emphasized the importance of being able to purchase MBD with a large number of acquired data, 
high accuracy, and most suitable for the analysis of the target area. 

The following MBD providers were selected, and their characteristics, such as data items and the 
amount of data held, were compared, and organized. As a result of these comparisons, "ADA" was 
selected as the data supplier because it is considered to have more data (number of ID) in Indonesia, 
and to have the necessary data items and sufficient data volume for conducting the analysis. 
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Table 6-1 Feature Comparison of MBD Providers 

MBD 
Provider 

Company Profile Data Items 
Number of Data 
held in Indonesia 

Onemata Headquartered in the U.S., the company holds 
cell phone location data on approximately 860 
million people in more than 200 countries. 

GPS data 

Advertisement 

ID 

36.5 million ID 

Lifesight Headquartered in Singapore, providing offline 
services for digital advertising, primarily using 
location-based information. 

GPS data 
Advertisement 
ID 

14 million ID 
(Number of 
active users by 
month) 

ADA Headquartered in Singapore and Malaysia, the 
company uses location information to provide a 
wide range of analytical information on 
consumer behavior, including behavioral 
characteristics and attributes. 

GPS data 
Advertisement 
ID 

155 million ID 

Source : Nippon Koei 

6.1.3 Selection of Areas to Purchase MBD 
In purchasing the MBD from ADA, it was necessary to select five areas within South Sulawesi 

Province due to the purchase budget. Therefore, as shown below, a list of public transportation 
operations, data volume, and population for each area to be analyzed was compiled, and the selected 
cities were discussed at a meeting (the second meeting) with South Sulawesi Province Transportation 
Office, Makassar City Transportation Office and related agencies. 

As a result of the discussions, four regions in Maminasata metropolitan area: Makassar City, 
Maros Regency, Gowa Regency, and Takalar Regency are selected. In addition, it was agreed to add 
Pare Pare City, which could become a hub for the movement of people and goods between Nusantara 
and other regions. 

Table 6-2 List of Regions Eligible for MBD Purchases 

Location 
Name 

Selection 
Result 

Main Transport Feeder 
Transport 

MBD data 
volume (number 

of users in August 
2023 (persons)) 

Population 
(2023) 

Makassar City 〇 ✓Teman Bus ✓Pete Pete 278,535 1,436,626 

Maros 
Regency 

〇 ✓Teman Bus 

M-P Railway 

✓Pete Pete 62,709 410,699 

Gowa 
Regency 

〇 △Teman Bus 

(currently 
suspended） 

✓Pete Pete 102,863 793,061 

Takalar 〇 ✓Teman Bus △Pete Pete 17,797 307,445 
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Regency (currently 
suspended） 

Pangkep 
Regency 

 ✓M-P Railway ✓Pete Pete 31,417 354,614 

Barru 
Regency 

 ✓M-P Railway ✓Pete Pete 21,381 188,285 

Pare Pare 
Regency 

〇 - ✓Pete Pete 23,745 156,795 

Bone Regency  - ✓Pete Pete 53,794 819,590 
Source : Nippon Koei 

 

6.2 Result of MBD Analysis 

6.2.1 Method of Analysis 
(1) Analysis Process 

The overall data analysis process is shown in Figure 6-2. Based on the cleaned and arranged 
data, areas with high trip demand are identified, OD is visualized, and finally feeder routes are 
proposed. 

 

Source: Nippon Koei 

Figure 6-2 Data Analysis Process 
 
(2) Data Item 

As shown in Table 6-3, the MBD data items obtained from ADA include device ID, latitude, 
longitude, and time, and this GPS information was used to analyze trip demand in the target area. 
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Table 6-3 Example of Data Item 

 
Source: Nippon Koei 

 

(3) Data Cleaning & Arranging 
The MBD in raw data format is likely to contain data that is outside of analysis area or of low 

accuracy, and it is not possible to determine whether an individual is in the status of “stay” or 
“trip”. Therefore, a process of data cleaning and arranging was conducted to improve the accuracy 
of the data and to prepare it for the necessary analysis. 

The definition and processing method of data cleaning and arranging are shown in Figure 6-3. 
 

 
Source: Nippon Koei 

Figure 6-3 Definition of Data Cleaning & Arranging 
 
In addition, since the amount of data handled in the cleaning and arranging of big data is large 

and difficult to process with Excel or other software, programming was used to perform the 
process. Specifically, SQL as shown in Figure 6-4 was constructed and executed through AWS 
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Athena. 

 

Source: Nippon Koei 

Figure 6-4 Example of SQL Code 
 

By implementing data cleaning and arranging through SQL, in addition to reducing the number 
of data, the starting and ending points of daily trips can be identified. By processing one month's 
worth of raw MBD data in Makassar City, the number of data was reduced by about 10% (from 
226,701,433 to 16,256,783), as shown in Figure 6-5, and the points of stay and the starting and 
ending points of trips are clarified. This process makes it possible to analyze and visualize where 
exactly many people are staying and where many trips are occurring. 

 

 
Source: Nippon Koei 

Figure 6-5 Processing Image of Data Cleaning & Arranging 
 
(4) Data Analysis Approach 

1) Data Analysis Area 
The five areas for data analysis are shown in Figure 6-6 (Makassar City, Maros Regency, Gowa 

Regency, Takalar Regency, and Pare Pare City). Public transportation services such as Teman Bus, 
Pete Pete, and Makassar - Pare Pare Railway are in operation in Mamminasata metropolitan area 
(Makassar City, Maros Regency, Gowa Regency, and Takalar Regency). In order to propose feeder 
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transportation routes in these areas, the Study Team focused on bus stops and stations of trunk 
line transportation (Teman Bus and M-P Railway) and picked up areas where more trips are 
generated as nodes, and proposed feeder transportation routes from these points. 

 

 
Source: Nippon Koei 

Figure 6-6 Data Analysis Area 
 

2) Data Analysis Period 
The MBD data obtained this time covers one month from November 1 to November 30, 2023. 

A representative day during this period was selected for analysis and visualization of trip trends 
in each area. 

Figure 6-7 shows the total number of data (trips/day) for all five regions for each day to select 
the target days. The results show that the number of trips varies by day and day of the week, but 
in this case the feeder suggestions are based on typical trip trends, especially on weekdays. In 
particular, the middle day of the weekday was focused on, resulting in the selection of November 
1, which had the highest number of trips among all Wednesdays in November. Based on these 
procedures, the next and subsequent sections will use the MBD for Wednesday, November 1 to 
analyze trip generation trends in each region. 
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Source: Nippon Koei 

Figure 6-7  Daily Trip Counts (total of 5 areas) 

 
6.2.2 Data Analysis Result 

In this section, the objective is to propose feeder transportation routes based on trip demand 
analysis, utilizing the cleaned and arranged MBD as of Wednesday, November 1. Specifically, the 
analysis of (1) - (4) of the process in Figure 6-8 are conducted in the five regions. However, Pare 
Pare City is currently not served by any trunk line transportation (bus or rail), so routes were 
proposed, but only the visualization of current trip demand was conducted. 

 
Source: Nippon Koei 

Figure 6-8 Data Analysis Process 
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(1) Analysis Result in Makassar City 
Since Teman Bus and Pate Pete are currently in operation in Makassar City, a new feeder 

transportation route is proposed based on people's trip demand, focusing especially on the area 
along Teman Bus. The analysis area of Makassar City is shown in Figure 6-9. 

  

 
Source: Nippon Koei 

Figure 6-9 Data Analysis Area (Makassar City) 
 

1) Identification of High-potential Transit Points 
First, Figure 6-10 shows the results of a cluster analysis of trip locations in Makassar City. The 

larger the circle in the cluster, the more trips are generated. Based on this analysis, three nodal 
points are selected along the Teman Bus route in Makassar City where the demand for trips is 
relatively high. 
・A: Around Pakui Seyang Park 
・B: Around Phinisi Point Mall  
・C: Around Universitas Hasanuddin 
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Source: Nippon Koei 

Figure 6-10 Cluster Analysis of Trip Generated Area (Makassar City) 
 

2) Verification of Trip OD Demand from the Transit Point 
Next, focusing on the points extracted in 1), the trip ODs (Origin - Destination) originating 

from each node are visualized and analyzed which area generated the most trips as a destination. 
The results are also compared with the current public transportation routes to identify areas with 
high potential for new feeder transportation operations. 

 
A)  Around Pakui Seyang Park 

The left figure in Figure 6-11 shows the OD diagram for each subdistrict when starting from 
the Pakui Seyang Park area. The thicker the line, the more trips are generated. 

The right figure shows a heat map of specific trip destinations, focusing on areas where more 
trips are occurring. Comparing the results of this heat map with the current public transportation 
routes, it is shown that there are areas with high demand for travel but inaccessible by public 
transportation, with representative areas indicated by red circles (around 'Karampuang', 
'Tamamaung', 'Kassi-Kassi' and 'Borong'). This area in particular can be considered as an area 
with high potential to operate new feeder transportation. 
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Source: Nippon Koei 

Figure 6-11 OD Analysis Result (Makassar City- Around Pakui Seyang Park) 
 

B) Around Phinisi Point Mall 
The OD diagram to each subdistrict when starting from the Phinisi Point Mall area is shown in 

the left diagram of Figure 6-12. The thicker the line, the more trips are generated. 
The right figure shows a heat map of specific trip destinations, focusing on areas where more 

trips are occurring. Comparing the results of this heat map with the current public transportation 
routes, there are areas with high trip demand that are inaccessible by public transportation, and 
these areas are circled in red (around "Panambungan"). This area in particular can be considered 
as an area with high potential for new feeder transportation. 

 
Source: Nippon Koei 

Figure 6-12 OD Analysis Result (Makassar City- Around Phinisi Point Mall) 
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C) Around Universitas Hasanuddin 
The OD diagram to each subdistrict when starting from the area around Universitas Hasanuddin 

is shown in the left diagram of Figure 6-13. The thicker the line, the more trips are generated. 
The right figure shows a heat map of specific trip destinations, focusing on areas where more 

trips are occurring. Comparing the results of this heat map and the current public transportation 
routes, there are "areas with high demand for travel but inaccessible by public transportation," and 
these representative areas are indicated by red circles (Around 'Tamalanrea Jaya' and Jl. 
Paccerakkang'). This area in particular can be considered as an area with high potential to operate 
new feeder transportation. 

 
Source: Nippon Koei 

Figure 6-13 OD Analysis Result (Makassar City- Around Universitas Hasanuddin) 
 

3) Confirmation of road condition 
Further, focusing on the areas with high potential for new feeder transportation operations 

identified in 2), the road condition in these areas by overlaying trip demand is confirmed. The 
road condition was verified using road network information of the Open Street Map, field surveys, 
Google Street View, etc. 

 
A)  Around Pakui Seyang Park 

Figure 6-14 shows the confirmation of the road condition results for the area surrounding the 
area with high feeder transportation operation potential based on the trip demand starting from 
the Pakui Seyang Park area. The results of the analysis confirm that there are no particular 
problems with the roads connecting the high trip demand areas, such as road width and traffic 
conditions, for feeder transportation operations. 
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Source: Nippon Koei 

Figure 6-14 Surrounding Road Condition (Makassar City - Around Pakui Seyang Park) 
 

B)  Around Phinisi Point Mall 
Further, Figure 6-15 shows the confirmation of road condition results for the area surrounding 

the area with high feeder transportation operation potential based on trip demand starting from 
the Phinisi Point Mall area. The results of the analysis confirmed that there are no particular issues 
with feeder transportation operations, such as road width and traffic conditions, on the roads 
connecting the areas with high trip demand. 

 

 
Source: Nippon Koei 

Figure 6-15 Surrounding Road Condition (Makassar City- Around Phinisi Point Mall) 



 

6-13 

 

C) Around Universitas Hasanuddin 
Furthermore, Figure 6-16 shows the confirmation of road condition results for the area around 

the area with high feeder transportation operation potential based on trip demand starting from 
the area around Universitas Hasanuddin. The results of the analysis confirm that there are no 
particular challenges to feeder transportation operations, such as road width and traffic conditions, 
on the roads connecting the areas with high trip demand. 

 

 
Source: Nippon Koei 

Figure 6-16 Surrounding Road Condition (Makassar City- Around Universitas Hasanuddin) 
 

4) Proposal of New Feeder Transportation Route 
Finally, based on the results analyzed in 1) through 3), new feeder transportation operation 

routes within Makassar City based on the current public transportation routes, trip demand, and 
road condition are proposed as shown in Figures 6-17 through 6-19. 
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Source: Nippon Koei 

Figure 6-17 Proposed Route (Makassar City- Around Pakui Seyang Park) 
 

 
Source: Nippon Koei 

Figure 6-18 Proposed Route (Makassar City- Around Phinisi Point Mall) 
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Source: Nippon Koei 

Figure 6-19 Proposed Route (Makassar City- Around Universitas Hasanuddin) 
 
(2) Analysis Result in Maros Regency 

Since Teman Bus, M-P Railway, and Pete Pete are currently in operation in Maros Regency, 
these public transportation lines are focused on, and new feeder routes are proposed based on 
people's trip demand. The study area in Maros Regency is shown in Figure 6-20. 

 

 
Source: Nippon Koei 

Figure 6-20 Data Analysis Area (Maros Regency) 
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1) Identification of high-potential transit points 
First, Figure 6-21 shows the results of the cluster analysis of trip-generating locations in Maros 

Regency. The larger the circle in the cluster, the more trips tend to be generated. Based on this 
analysis, a point along the Teman bus route is identified where the demand for trips is relatively 
high (around the Maros Regent Office). On the other hand, the area around the Makassar – Pare 
Pare railway station was not included because no significant trip generation was observed. 

 

Source: Nippon Koei 

Figure 6-21 Cluster Analysis of Trip Generated Area (Maros Regency) 
 

2) Verification of trip OD demand from the transit point 
Next, focusing on the points extracted in 1), the trip ODs (Origin - Destination) originating 

from each point are visualized, and analyzed which area generated the most trips as a destination 
(Figure 6-22). The current public transportation routes are also compared, and areas with high 
potential for new feeder transportation operations are identified (Around Bonto Tallasa). 

 
Source: Nippon Koei 

Figure 6-22 OD Analysis Result (Maros Regency) 
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3) Confirmation of road condition 
Further, focusing on the areas with high potential for new feeder transportation operations 

identified in 2), the road condition in these areas is confirmed by overlaying the trip demand. Here, 
the road condition is confirmed using road network information of Open Street Map, field surveys, 
Google Street View, etc. (Figure 6-23). As a result of the consolidation, it is confirmed that there 
are no particular issues in the operation of feeder transportation, such as road widths and traffic 
conditions, for roads connecting areas with high trip demand. 

 
Source: Nippon Koei 

Figure 6-23 Surrounding Road Condition (Maros Regency) 
 

4) Proposal of New Feeder Transportation Route 
Finally, based on the results analyzed in (i) through (iii), new feeder transportation operation 

routes within Maros Regency based on the current public transportation routes, trip demand, and 
road condition are proposed as shown in Figures 6-24. 
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Source: Nippon Koei 

Figure 6-24 Proposed Route (Maros Regency) 

 
(3) Analysis Result in Gowa Regency 

As Teman Bus (including routes currently out of service) and Pete Pete are currently in 
operation in Gowa Regency, these public transportation routes are focused on, and new feeder 
transportation routes based on people's demand for trips are proposed. The analysis area of Gowa 
Regency is shown in Figure 6-25. 

 
Source: Nippon Koei 

Figure 6-25 Data Analysis Area (Gowa Regency) 
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1) Identification of Hhigh-potential Transit Points 
First, Figure 6-26 shows the results of a cluster analysis of trip-generating locations in Gowa 

Regency. The larger the circle in the cluster, the more trips tend to occur. Based on this analysis, 
points along the Teman bus route where the demand for trips is relatively high are identified (A: 
around Minasa Upa, B: around Bundaran Romang Polong). 

 

 
Source: Nippon Koei 

Figure 6-26 Cluster Analysis of Trip Generated Area (Gowa Regency) 
 

2) Verification of Trip OD Demand from the Transit Point 
Next, focusing on the points extracted in 1), the trip ODs (Origin - Destination) originating 

from each point are visualized, and analyzed which area generated the most trips as a destination 
(Figure 6-27). The current public transportation routes are also compared, and areas with high 
potential for new feeder transportation operations are identified (Around ‘Puri Diva Istanbul’, 
‘Citra Garden Gowa’ and ’Jalan Poros Pattallassang’). 
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Source: Nippon Koei 

Figure 6-27 OD Analysis Result (Gowa Regency) 
 

3) Confirmation of road condition 
Further, focusing on the areas with high potential for new feeder transportation operations 

identified in 2), the road condition in these areas is confirmed by overlaying the trip demand. Here, 
the road condition is confirmed using road network information of the Open Street Map, field 
surveys, Google Street View, etc. (Figure 6-28). As a result of the consolidation, it is confirmed 
that there are no particular issues in the operation of feeder transportation, such as road widths 
and traffic conditions, for roads connecting areas with high trip demand. 
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Source: Nippon Koei 

Figure 6-28 Surrounding Road Condition (Gowa Regency) 
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4) Proposal of New Feeder Transportation Route 
Finally, based on the results analyzed in 1) through 3), new feeder transportation operation routes 

within Gowa Regency based on the current public transportation routes, trip demand, and road 
condition are proposed as shown in Figures 6-29. 

 

 

 
Source: Nippon Koei 

Figure 6-29 Proposed Route (Gowa Regency) 
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(4) Analysis Result in Takalar Regency 
Since Teman Bus is currently in operation in Takalar Regency, this public transportation line is 

focused on, and a new feeder transportation route is proposed based on people's trip demand. 
Figure 6-30 shows the analysis area of Takalar Regency. 

 
Source: Nippon Koei 

Figure 6-30 Data Analysis Area (Takalar Regency) 
 

1) Identification of High-potential Transit Points 
First, Figure 6-31 shows the results of a cluster analysis of trip-generating locations in Takalar 

Regency. The larger the circle in the cluster, the more trips tend to occur. Based on this analysis, 
a point along the Teman bus route where the demand for trips is relatively high is identified 
(Around Aene Towa). 

 
Source: Nippon Koei 

Figure 6-31 Cluster Analysis of Trip Generated Area (Takalar Regency) 
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2) Verification of Trip OD Demand from the Transit Point 
Further, focusing on the points extracted in 1), the trip ODs (Origin - Destination) originating 

from the point is visualized, and it is analyzed which areas are frequently used as trip destinations 
(Figure 6-22). The results of the analysis indicated that most of the trip destinations from the point 
are concentrated along the Teman Bus lines that are already in operation, and that there may not 
be much significance in operating a new feeder transportation system. 

Based on the above results, it is decided not to implement the proposed new feeder 
transportation route in Takalar Regency. 

 

Source: Nippon Koei 

Figure 6-32 OD Analysis Result (Takalar Regency) 
 
(5)  Analysis Result in Pare Pare City 

Unlike Mamminasata metropolitan area, Pare Pare City does not currently have a trunk line 
transportation system (e.g., bus and rail), so the proposal of new feeder route is not conducted 
through the MBD analysis. On the other hand, Pare Pare City is the core city of Sulawesi and is 
expected to become more active in the future in terms of traffic to and from the new capital area 
through the port, so the trip generation status between Pare Pare City and Sulawesi and between 
Pare Pare City and outside Sulawesi are organized through MBD analysis. Trip generation from 
current traffic points within Pare Pare City is also organized for reference. The analysis area of 
Pare Pare City is shown in Figure 6-33. 
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Source: Nippon Koei 

Figure 6-33 Data Analysis Area (Pare Pare City) 
 

1) Trend of Trip Generation within Sulawesi and between Pare Pare City 
First, trip generation between Pare Pare City and areas within Sulawesi (City/Regency units) is 

organized as shown in Figure 6-34. The analysis showed that trips to Makassar City are by far the 
most common, followed by Pinrang, Sidenreng Rappang (Sidrup), Kendari, and Gowa Regency. 

 

 
Source: Nippon Koei 

Figure 6-34 Trip generation trends within Sulawesi and between Pare Pare City 
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2) Trend of Trip Generation outside Sulawesi and between Pare Pare City 
Further, figure 6-35 shows the trip generation status for Pare Pare City and areas outside of 

Sulawesi (Province units). The result of the analysis shows that trips to DKI Jakarta are the most 
common, followed by Kalimantan Timur on the other side of the island, and so on. 

 
Source: Nippon Koei 

Figure 6-35 Trend of Trip Generation outside Sulawesi and between Pare Pare City 
 

3)  Trend of Trip Generation within Pare Pare City 
Finally, trip generation trends within Pare Pare City are summarized from two traffic terminals 

(Lakessi Terminal and Terminal Induk Lampue). The locations of the transportation terminals are 
shown in Figure 6-36. 
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Source: Nippon Koei 

Figure 6-36  Transportation Terminals in Pare Pare City 

 
A) Trip generated from Lakessi Terminal 

 Figure 6-37 shows trip generation from the "Lakessi Terminal," one of the transportation 
terminals in Pare Pare City. The results of the analysis indicate that there is a wide range of trip 
generation, especially in the center of Pare Pare City. 

 
Source: Nippon Koei 

Figure 6-37 OD Analysis Result (Lakessi Terminal) 
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B) Trip generated from Terminal Induk Lampue  
 Figure 6-38 shows trip generation from "Terminal Induk Lampue,". The results of the analysis 

indicate that trips tend to occur mainly near the coast, although they are less frequent than those 
at the Lakessi Terminal. 

 
Source: Nippon Koei 

Figure 6-38 OD Analysis Result (Terminal Induk Lampue) 
 

6.2.3 Proposal of Feeder Transportation Route based on Data Analysis 
Based on the trip generation trends from the MBD analysis in the target area, the current public 

transportation operation routes, and the surrounding road condition, new feeder transportation 
routes in Mamminasata metropolitan area are proposed as shown in Figure 6-39 and Table 6-4. 
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Source: Nippon Koei 

Figure 6-39 Proposed Route of Feeder Transportation 
 

Table 6-4 List of Proposed Route of Feeder Transportation 
No Route Length 

Makassar City ① Around Asrama Polisi Panaikang Stop – Around Yayasan An Nur Kalla 1.3 km 
Makassar City ② Around Pasar Panakukkang stop– Around Jembatan Toddopuli 1.4 km 
Makassar City ③ Around Taman Hertasning – Around Jembatan 2 2.4 km 
Makassar City ④ Around Bengkel MPJ – Around Merpati Fashion 1.3 km 
Makassar City ⑤ Around Patung Ayam Daya – Around Masjid Babul Khaer 4.5 km 
Makassar City ⑥ Around UNHAS Pintu II stop – Around Padaidi Medical Cente stop 2.6 km 
Maros Regency ① Around Kantor Bupati Maros Regency – Around Pasar Amarang 8.5 km 
Gowa Regency ① Around Satu Sama stop– Around Jembatan Kembar Gowa  3.8 km 
Gowa Regency ② Around Satu Sama stop– Around Jembatan Kembar Gowa  4.6 km 

Source: Nippon Koei 
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7. Proposal for Possible Utilization of MBD in the Transportation Field 

7.1 Utilization for Transportation Planning 
In this project, MBD analysis and visualization were conducted to propose new feeder traffic 

operation routes. Different MBD analysis methods can be applied for transportation planning in various 
situations such as traffic congestion, tourist traffic, and sustainable transportation planning. Based on 
the above, this chapter discusses the applicability of MBD to transportation planning. 

 

7.1.1 Identification of Daily Travel Demand  
By utilizing MBD, it is possible to analyze daily travel demand (trip generation locations and trip 

OD) as shown in Figure 7-1Source: Nippon Koei 
Figure 7-1 and propose optimal public transportation routes that meet demand. Although this work 
proposed feeder traffic based on demand from traffic nodes, it is possible to propose trunk line traffic 
and study route changes, based on the supply-demand balance between current routes and actual demand. 

 
Source: Nippon Koei 

Figure 7-1 Example of Analysis of Daily Travel Demand using MBD  
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7.1.2 Identification of Migration Characteristics Over a Specific Period of Time 
By utilizing MBD, it is possible to identify trip generation trends (trip ranges and trip duration) during 

specific periods when there is significant movement of people, as shown in Figure 7-2. For example, in 
Indonesia, the vacation period after Ramadan is a time when a large number of trips occur, and it is 
difficult to respond adequately with normal traffic control measures. 

 

Source: Nippon Koei 

Figure 7-2 Example of Analysis of Migration Characteristics over a Specific Period of Time 
using MBD 

 

7.1.3 Understanding CO2 Emissions from Vehicle Travel 
By utilizing MBD, it is possible to estimate the frequency and distance people travel by car, and by 

combining these values, the amount of CO2 emissions from car travel in each area can be visualized 
(Figure 7-3). Based on this analysis, it is possible to consider which areas in particular need to be 
regulated in terms of car use and which areas need to be improved in terms of public transportation in 
order to reduce overall CO2 emissions. 

 
Source: Nippon Koei 

Figure 7-3 Example of Analysis of CO2 Emissions from Vehicle Travel using MBD 
 

7.1.4 Identification of Tourist Trip Trends 
By utilizing MBD, as shown in Figure 7-4, it is possible to estimate the trip generation tendency of 

specific groups such as tourists, which leads to the study of public transportation development and 
facility layout to promote tourism. For example, by excluding IDs who are presumed to reside in the 
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target area and analyzing and visualizing the travel information of IDs who make trips from the gateway 
points of the area (airports and ports), it is possible to determine which areas tend to be frequently 
traveled to for tourism purposes. 

 
Source: Nippon Koei 

Figure 7-4 Example of Analysis of Tourist Trip Trends using MBD 
 

7.1.5 Understanding Traffic Congestion 
By utilizing MBD, trip OD can be tabulated as shown in Figure 7-5, and by applying the results, 

traffic volume allocation based on road network data (width, road structure, and traffic capacity) within 
an area can be implemented. Based on these results, it is possible to identify which roads are most likely 
to experience congestion, leading to the selection of specific congestion control points. 

Source: Nippon Koei 

Figure 7-5 Example of Traffic Jam Analysis using MBD 
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8. Results of the Study 

8.1 Support for the Formulation of Public Transportation Plans utilizing MBD in 

Indonesia 

As shown in Table 8-1, fourth meetings were held with the South Sulawesi Province 
Transportation Office, the Makassar City Transportation Office, and related agencies. 

At the 1st and 2nd meetings, the needs for MBD utilization in South Sulawesi Province were 
identified and the MBD utilization plan and target area for analyzing were approved.  

In the 2nd meeting, the Study Team shared examples of Japanese companies' use of MBD in 
transportation planning, which contributed to the promotion of understanding of the various methods 
of use, and the Study Team were also able to grasp the needs of the Indonesian side. In the 3rd 
meeting, the Study Team presented the results of the MBD analysis of the target area and proposed 
a new route for Pete Pete, and received feedback.  

Table 8-1  Summary of Meetings with Related Agencies 
No. Date & Time Agendas Participants 

1 

8 December, 
2023 

14:00～16:00 

＜Kick-off meeting＞ 
1. Background of the MBD study 
2. Outline of the study 
3.Opinion exchange 

・South Sulawesi Province 
Transportation Office 
・Makassar City Transportation Office 

2 

12 December, 
2023 

10:30～12:00 

＜Interview to South Sulawesi Land 
Transportation Management Center
＞ 
1. Background of the MBD study 
2. Outline of the study 
3.Opinion exchange 

・South Sulawesi Land Transportation 
Management Center, the Ministry of 
Transportation 

3 

26 January, 
2024 

14:30～17:00 

＜2nd Meeting＞ 
1. Confirmation of comments in the 
kick-off meeting 
2. Explanation of MBD analysis 
results in Makassar City 
3.Opinion exchange 

・South Sulawesi Province 
Transportation Office 
・South Sulawesi Land Transportation 
Management Center, the Ministry of 
Transportation 
・Makassar City Transportation Office 

4 

19 March, 2024 
10:30～13:40 

＜Final meeting＞ 
1. Confirmation of comments in the 
2nd meeting 
2. Status of data collection 
3. Explanation of MBD analysis 
results 
4. Opinion exchange 

・South Sulawesi Province 
Transportation Office 
・South Sulawesi Land Transportation 
Management Center, the Ministry of 
Transportation 
・Makassar City Transportation Office 
・Gowa Regency Transportation 
Office 
・Maros Regency Transportation 
Office 
・Takalar Regency Transportation 
Office 
・Pare Pare City Transportation Office 

Source: Nippon Koei 
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8.2 Technical Cooperation (TA) 

The technical assistance (TA) was conducted to the three agencies as shown in Table 8-2. The 
overview of MBD and process of data analysis were explained, and an exercise was conducted on 
how to visualize data using the data samples (Figure 8-1). 

Table 8-2  Summary of TA 
No. Date and time (local 

time) 
Contents Participants 

1 

21 March, 2024 
11:00～14:00 

1.What is MBD 
2.MBD Analysis Process 
3.Exercise on how to visualize data 
using GIS 
4.Introduction of specific examples 
of data visualization 

・Transportation Office,South 
Slawesi Province-5 
・Transportation Office, Makassar 
City-4 
・Land Transportation 
Management Center Region 19th , 
Ministry of Transportation -3 

Source: Nippon Koei 

 
Source: Nippon Koei 

Figure 8-1 TA Photo 
 
A questionnaire survey was conducted to participants. The questions were as follows. 

No. Questions 
Q1 How satisfied were you with today’s Technical Assistance?(5-point rating) 
Q2 How much could you understand today’s contents?(5-point rating) 
Q3 Do you think the BD analysis (e.g., Heatmap, OD lines) is useful for your work?(5-

point rating) 
Q4 If available, would you be interested in using the dashboard service?(5-point rating) 
Q5 What problems do you think can be solved by using BD analysis? 
Q6 Free Answer 

 
The results of the survey are presented below. 
Regarding Q1, all participants answered "very satisfied" or "satisfied" with the TA. It is considered that 
the content of the lectures was meaningful to the participants. 
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Source : Nippon Koei 

Figure 8-2 Summary of Q1 Answers 
 
Regarding Q2, level of understanding of the TA, all participants answered, "Fully understand" or " 
understand". This indicates that the difficulty level of the lectures was considered appropriate. 

 
Source: Nippon Koei 

Figure 8-3 Summary of Q2 Answers 
Regarding Q3, the degree to which MBD analysis is useful for their work, 10 respondents answered, 
"very useful," indicating that the use of MBD analysis results in their work is considered very useful. 

 
Source: Nippon Koei 

Figure 8-4 Summary of Q3 Answers 
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Regarding Q4, level of interest in using dashboard services, all participants indicated that they were 
"very interested" or "interested" in using dashboard services. This indicates a high level of interest in 
dashboard services. 

 
Source: Nippon Koei 

Figure 8-5 Summary of Q4 Answers 
 

Q5, "What issues do you think can be solved using MBD analysis?" the following responses were 
obtained. Regarding issues that could be solved, some respondents answered that it could be used for 
public transportation planning, such as studying routes for Teman bus, and that it could contribute to 
reducing traffic congestion in the city on a daily basis and during events. Some respondents also 
answered that the survey could be used to identify tourism demand in specific areas and for 
development planning, and that the survey would be more effective and efficient than conventional 
surveys. 
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Not Interested at All
Not Interested

Average
Interested

Very Interested

Q4: If available, would you be interested in 
using the dashboard service (e.g., GauDT)?
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Table 8-3 Summary of Q5 Answers 

 
Source: Nippon Koei 

 
The following responses were received in response to the Q6: Some respondents were satisfied with 
the TA, while others wished it had been conducted more than once in order to gain more in-depth 
knowledge. 
  

Q5: What issues do you think can be solved using MBD analysis? 
・I believe that many transportation problems can be solved by using MBD. Among them, Teman 
Bus are an interesting issue, and their routes have been changed many times. This is due to a lack 
of mature route decision-making capacity, indicating that routes are frequently changed. I also 
believe that MBD can be used to map road congestion and that congestion data can be used for 
urban traffic assessment/engineering studies. 
・It can be used for 1. urban public transportation planning, 2. intercity transportation planning, 3. 
traffic handling and mitigation during specific periods such as Christmas and New Year. 
・It can conduct regional studies, such as making recommendations using the results of analyzing 
actual data. In particular, it can be used to study the status of traffic congestion at intersections in 
Makassar City and to develop a comprehensive public transportation program. 
・It can be used for transportation issues, market (economic) forecasting and regional development 
planning. 
・It can be used for traffic congestion, disasters, transportation planning, and transportation 
business. 
・It is useful to count the movement of people and vehicles as a factor for considering future 
transportation policy. 
・It can be used for 1. issues related to understanding tourism demand for specific destinations, 2. 
countermeasures for traffic congestion and other traffic problems, and 3. forecasting traffic 
demand. 
・The use of MBD allows for more effective and efficient surveys. 
・It can solve problems such as traffic congestion during holidays, Christmas, New Year's, and 
Ramadan. 
・It saves time. 
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Table 8-4 Summary of Q6 Answers 

 
Source: Nippon Koei 

 
The following are the presentation materials. 
 
  

Q6 Free Answers 
・First, I would like to thank you for the opportunity to participate in this MBD activity; I am very 
interested in MBD because of the relevance of MBD to the primary work of my institution and my 
own educational background in land transportation. In addition to today's TA, I would like to 
participate in any other activities related to land transportation applications and research. 
・We feel that it will be very useful for urban planning research. We hope that this TA can be a 
partner in urban planning in other regions in Indonesia and in education in high schools under the 
jurisdiction of the Ministry of Transportation. 
・I think it would be good if we could work directly with the regulators when planning and 
operating programs related to MBD. 
・It would be very beneficial to gain insight into how MBD can be used to help solve a variety of 
problems. 
・I feel that today's TA is only an introduction and more time is needed to gain more in-depth 
knowledge. 
・Thanks for sharing your knowledge about MBD. Hope it will be useful in the future. 
・TA like today's is very much appreciated. I consider it very useful knowledge. 
・Very impactful and I hope TA will be done more often to increase knowledge. 
・Today's TAs are helping me learn more about geographic information systems. 
・The results of this MBD need to be shared with the government. 
・Regarding the number of TA sessions, we would like to see TA sessions held more than once, as 
one session is not sufficient. 
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8.3 Report Presentation at The 17th ASEAN-Japan Experts Group Meeting on 

Information Platform for Transport Statistics 

ASEAN-Japan Experts Group Meeting on Information Platform for Transport Statistics is a 
forum for transport officials from Japan, ASEAN countries and the ASEAN Secretariat to share 
information and exchange opinions related to statistical information in the field of transportation, 
as part of the "Information Platform for Transport Statistics", which is one of the studies based on 
ASEAN-Japan Transport Partnership. The 17th ASEAN-Japan Experts Group Meeting was held 
online on March 22, 2024 (Friday). 

At this experts meeting, the results of this study were presented to report on the utilization of 
MBD for transportation planning. In response to the report on the results, the following questions 
were raised by the ASEAN Secretariat. 

Table 8-5 Contents of Q&A 
・What was the reaction of the Indonesian counterparts to the proposal for a feeder route utilizing 

MBD? Based on the proposal from the Japanese counterpart, are they considering any changes to the 
route? When will this project be completed? 【ASEAN Secretariat】 

→Participants in the final meeting expressed a desire to utilize the results of the analysis to study 

feeder routes, and there was a positive response to use the results of the analysis. The project will 
end in March 2024. 【Nippon Koei】 

・We would like you to share not only the report of this project implemented in Indonesia, but also 

the reports of similar projects that Japan has previously implemented in Thailand and the Philippines. 
We would like to refer to the reports and use them for monitoring. In addition, if other member 
countries wish to collaborate with Japan on the use of data in their respective cities, Japan should 
respond to their requests. 【ASEAN Secretariat】 

→As for the report, once the reports for the three projects in Thailand, the Philippines, and 
Indonesia are compiled, we will send to the ASEAN Secretariat. 【MLIT】 

Source : Nippon Koei 
 

Below are the presentation materials and photos of the online meeting. 
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Source : Nippon Koei 

Figure 8-6 ASEAN-Japan Experts Group Meeting (online) 
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8.4 Potential Participation of Japanese Companies in Assistance for Formulation 

of Public Transportation Planning using MBD in the ASEAN Region 

8.4.1 Consulting for Analysis and Transportation Planning using MBD 
If the local government and public transportation operator does not have MBD, such as in South 

Sulawesi Province, Japanese companies need to purchase external data. In that case, the cost of 
purchasing MBD would be high and the cost of the entire consulting service would also rise, 
making it too costly to provide consulting services to local governments and public transportation 
operators for the formulation of transportation plans using MBD as a viable business. 

On the other hand, if some local partners of Japanese company own MBD, there is a possibility 
that the business will become viable as there is no data purchase cost. 

For example, Nippon Koei Co., Ltd. has signed an MOU with PT Jakarta Lingko Indonesia, an 
Indonesian company that provides electronic fare payment services for public transportation in 
Jakarta. Moreover, Nippon Koei Co., Ltd. also has an equity stake in PT AINO, an Indonesian 
company that is an IC card payment processing/payment gateway operator and is responsible for 
system development and operation of the electronic fare payment service. Therefore, the big datas 
such as passenger boarding and alighting data owned by the Indonesian companies are being shared 
with Nippon Koei Co., Ltd. The Japanese company is using these big data to provide consulting 
services related to transportation planning and urban development to local governments and local 
developers in Indonesia. 

If Japanese companies try to develop consulting services related to analysis and transportation 
planning using MBD, not only in Indonesia but also in other ASEAN countries, it will be important 
to establish a collaborative relationship with local stakeholders who own MBD in the country. In 
addition, in such cases, Japanese companies need to thoroughly examine the contents of the local 
personal information protection laws and confirm whether there is any problem with receiving 
MBD from the data provider. 

 

8.4.2 Sales/Subscription of Dashboards and Other Tools for Visualization of MBD Analysis 
Results 

Since numerous parties are often involved in the development of transportation plans, it is not 
easy to achieve a common understanding using quantitative data such as analysis results or reports 
of analysis results on paper. In addition, it is necessary to always base studies on the latest data in 
order to respond to the latest traffic conditions. 

As one means of resolving the above issues, it would be very useful to create an environment in 
which MBD analysis can be visualized in an easy-to-understand manner and viewed on the web by 
those involved. To achieve this, it is necessary to introduce visualization tools such as dashboards. 
Visualization tools can organize analysis results using graphs, tables, figures, and maps, display time 
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series, and link to the latest data, making it easier to deepen understanding of transportation planning 
among stakeholders than existing methods of summarizing analysis results. 

Although not MBD, Murata Manufacturing Co., Ltd. is developing a data provision service in 
Indonesia through a local provider using a traffic counter system to visualize traffic volume as a 
visualization tool to support traffic planning. Traffic data (traffic volume, speed, vehicle type 
classification, etc.) collected by the traffic counter is stored on a server, processed for easy handling, 
and provided. Specifically, the data is processed so that it can be easily examined by visualizing it, 
for example, by tabulating travel speeds for each location and extracting those that are lower than 
the standard speed as locations with high carbon dioxide emissions, or by tabulating and displaying 
changes in traffic volume over a given period. In fact, the Jakarta provincial government has 
purchased this service, and the infrastructure planning and traffic management departments of the 
provincial government are using it for measures to improve traffic infrastructure and control traffic 
volume. The service is sold in the form of viewing and data download rights for the tools.16 

 
Source：https://article.murata.com/ja-jp/article/new-businesses-through-business-alliances-2 

Figure 8-7 Transition in Traffic volume by area in Jakarta In the traffic counter system 

 

In addition, Nippon Koei sells a visualization tool called GauDT, which can visualize the results 
of traffic congestion forecasting, human flow analysis, and other analyses. This tool is highly 
versatile as it can import external MBD for analysis and visualization. Figure 8-8 shows an example 
of analysis results. 

 
 
16 Source：Murata Manufacturing Co., Ltd「https://article.murata.com/ja-jp/article/new-
businesses-through-business-alliances-1」 

https://article.murata.com/ja-jp/article/new-businesses-through-business-alliances-1
https://article.murata.com/ja-jp/article/new-businesses-through-business-alliances-1
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Source：Nippon Koei 

Figure 8-8 Current and Forecasted Traffic Congestion by Road 
（Traffic congestion can be color-coded by road and shown in a time series that includes future 

projections） 
 

8.5 Future Challenges 

8.5.1 Acquisition of MBD 
In the study, MBD (GPS data) used for analysis was purchased from an external data company. 

However, purchasing external data is costly and requires repeated data purchases for continuous 
data analysis. Therefore, it is difficult to utilize MBD sustainably in transportation planning. It is 
important to build a collaborative system with private businesses and central ministries which are 
in charge of public transportation that hold MBD, and how to reduce the cost of acquiring MBD. 

 

8.5.2 Personal Data Protection Law 
In Indonesia, the PDPL, a uniform law on personal data protection, was enacted on October 17, 

2022. This fiscal year, Study Team obtained the opinion of a lawyer. lawyer said that there is room 
for interpretation that laws and regulations regarding personal information protection do not apply 
when only location information is acquired and transferred overseas. However, since specific sub-
regulations will be drafted in the future, ongoing monitoring of the progress of the Law will be 
necessary. 

 

8.5.3 Utilization of MBD in Other Sectors 
The development of mass transit systems such as MRT and LRT is being planned not only in 

South Sulawesi Province but also in various regions of ASEAN countries. Accordingly, the 
introduction of TOD (Transit-Oriented Development) is being considered. When considering TOD, 
urban development needs to take into account the flow of people around stations. Therefore, it is 
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useful to utilize MBD to analyze the movement of people in areas surrounding stations and consider 
real estate development and shopping mall store opening strategies. The challenge for the future is 
how to utilize MBD analysis in the introduction of TOD. 

Moreover, from the perspective of tourism development, some measures are being taken to 
disperse tourists by analyzing the movement of tourists with MBD in Japan in order to solve the 
problem of tourists concentrating in specific places at tourist destinations. So MBD shall be utilized 
to propose optimal routes for tourists to visit in various tourist destinations in ASEAN countries. 

 

8.5.4 Utilization of MBD in the ASEAN-Japan Experts Group Meeting on Information 
Platform for Transport Statistics 

ASEAN-Japan Experts Group Meeting on Information Platform for Transport Statistics updates 
statistical information related to roads, railways, ports, and airports every year. The statistical 
information and MBD analysis results have a high affinity. By regularly conducting MBD analysis, 
it is possible to quantitatively monitor the effects of infrastructure development such as roads. 

Furthermore, by conducting MBD analysis across ASEAN countries, it is possible to formulate 
more efficient infrastructure development plans. For example, identifying road sections where there 
is travel demand but where road infrastructure is not well developed and it takes longer time for 
travel, and promoting the development of road infrastructure in those sections will lead to economic 
revitalization in ASEAN. In order to revitalize the economy of the ASEAN region, it is necessary 
to utilize MBD analysis for the entire ASEAN region in the ASEAN-Japan Experts Group Meeting 
on Information Platform for Transport Statistics. 

 

8.5.5 Challenges for Japanese Companies to Participate in MBD Business 
For Japanese companies entering the MBD business, as mentioned above, (1) obtaining MBD 

and (2) monitoring the Personal Data Protection Law are major issues. 
In addition, the needs of counterpart governments include (3) utilizing the results of MBD 

analysis not only in the field of transportation, but also in a wide range of other areas, such as urban 
development and tourism. 

Based on this, it is believed that business opportunities can be expanded by addressing not only 
transportation planning but also urban development and tourism studies. 
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