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ABSTRACT 

Transportation modeling in the concept of movement generation is connecting one characteristic with other 

characteristics. Such as socio-economic characteristics with movement behavior from one zone to another. The 

transportation system is a form of interrelatedness between actors within its scope such as users, goods, infrastructure and 

facilities together, both natural and planned. This system aims to coordinate movement with components that use the media 

in a measurable transportation process. Formulate and evaluate transportation infrastructure facilities and traffic signs at 

intersections so that the right way to make decisions is based on the criteria set out in the research methodology. From the 

five research points and based on the SWOT analysis, the selected criteria with factors were obtained. that the Bogor city 

government and the Bogor district government have a Strength-Opportunity (SO) strategy of 7,156 so that this most 

powerful concept is the driving force for establishing a good city concept, that it can optimize the development of 

transportation infrastructure and the TULLAK area to meet transportation needs between regions and support regional 

development. There is a synchronization of the transportation sector in regional development and economic development 

and the development of existing transportation networks in the area based on the potential geographic location and natural 

resources of the city of Bogor and Bogor district by looking at opportunities from the transportation sector and tourism 

sector. 

 
Keywords: evaluate, transportation, intersections, strategy, SWOT. 

 

1. INTRODUCTION 

Traffic in the city of Bogor is quite high. With 

this density level, the city of Bogor is classified as the 

second most congested city after DKI Jakarta (Based on 

this criterion the author provides a real picture of the 

current condition of Bogor. The description of Bogor city 

traffic can be taken into consideration in making policies 

regarding transportation [1, 2]. 

Transportation modeling examines the 

engineering of motorized vehicle traffic that impacts the 

activities of road users, both on straight roads, turning 

roads, and roads with smooth surfaces. Including road 

conditions with rough surfaces, concrete roads / rigid 

pavement on driving safety. The development of the 

transportation model describes the real condition of the 

current transportation system and plans for developing the 

system in the future. In principle, the description of the 

transportation system model for concept development in 

an integrated, directed manner with the characteristics of 

the movement of both passengers and goods [3-8]. 

Transportation modeling in the concept of 

movement generation is connecting one characteristic with 

other characteristics. Such as socio-economic 

characteristics with movement behavior from one zone to 

another. So that the movement pattern with the various 

characteristics above is based on the movement pattern in 

the city transportation system. This pattern is described in 

the form of movement flows, namely motor vehicles, 

passenger transportation and freight transportation. This 

movement starts from a zone to a destination zone in a 

certain time. The sustainable transportation system is the 

accessibility of these service users [9], [10]. This system 

involves three components that are integrated and related 

to each other, namely accessibility, equity and 

environmental impact. This concept is based on 

accessibility by planning a transportation network with a 

pattern of diversity of transportation modes with a level of 

interconnected interaction [11]. Improving tourism 

services affects people's travel from their original location 

to tourist attractions so that this increase will have an 

increased economic impact [12]. By utilizing the equitable 

distribution of development between regions, it will 

increase efficiency and productivity using land area 

economic principles, especially land suitability and 

locational rent [13]. 

The pattern of life of people moving from 

villages to cities causes the degradation of rural residents, 

so it is feared that there will be uncontrolled urbanization, 

resulting in an imbalance of border areas in 

accommodating urban residents. This situation is also 

driven by errors in the arrangement and design of 

development programs and projects that have an impact on 

the process of impoverishment of these rural communities. 

Reduction and taking/deprivation of the rights of local 

communal residents in access to control and use of land 

which was driven by the error of the government program, 

made the foundation that became the main (political) 

power in rural communities lost [14].  
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The movement of people and goods is followed 

by movement to and from the city center and transition 

areas. This is due to the spatial development pattern of 

Bogor City which is concentrated in the center, while in 

the outskirts it is dominant with residential/settlement 

areas. The hierarchy of the city of Bogor was studied by 

scalogram analysis. Scalogram analysis is used to 

determine the level of development of an area based on 

social, economic activities, and to identify the level of 

regional capability and population accessibility to service 

centers. Based on the scalogram analysis, the highest 

hierarchies tend to be in the city center then spread to the 

suburbs tend to be lower hierarchies [15]. 

Efforts to organize transportation with the 

concept of equality between all levels of society. 

Movement in the transportation system is the physical 

movement of people and goods using or without means of 

transportation. The transportation system is a form of 

interrelatedness between actors within its scope such as 

users, goods, infrastructure and facilities together, both 

natural and planned. This system aims to coordinate 

movement with components that use the media in a 

measurable transportation process. Achievement of the 

process of transportation of passengers and goods as 

optimally as possible in a certain space and time taking 

into account several factors such as safety, comfort, 

smoothness, time and cost efficiency according to these 

needs [16-22]. The balance and the need for transportation 

facilities and infrastructure in achieving their goals are the 

real movements of each user. The process that surrounds 

the movement of users is with different characteristics, 

especially on the purpose of traveling, transportation costs 

and time used. The transportation system uses the main 

components, namely spatial configuration, transportation 

technology and institutional systems [23-28]. 

Indicators of poor traffic services can be seen 

from the low speed of travel, the average length of the 

queue, the length of travel time and the high side barriers 

of traffic along the road. If these conditions are not 

anticipated early, it is feared that sooner or later a city will 

experience total congestion and become an unattractive 

city and be avoided by road users as well as the burden on 

the city community which is spent on travel needs [29-31]. 

The purpose of this study is to formulate and 

evaluate transportation infrastructure facilities and traffic 

signs at intersections so that the right way to make 

decisions is based on the criteria set out in the research 

methodology. 

 

2. RESEARCH AND METHODS 

Data retrieval using an expert system/expert by 

taking several criteria included in it. 

a. Expertise/expertise at the academic level/researcher as 

many as two people 

b. Expertise/expertise as a policy maker (decision 

maker) as many as two people. 

c. Special expertise/skills such as an expert in the field 

of transportation in this case the Indonesian 

Transportation Society/MTI as many as one person. 

In the following, the research locations are 

located at three intersection points in the city of Bogor and 

Bogor district as shown in Figure-1 below. 

 

 
 

Figure-1. Research location. 

 

Next, the research flow chart is presented. This 

research flow chart is determined based on complete data 

in the field by collecting as much data as possible to 

complete this qualitative research, so that the results 

obtained are getting closer to the criteria that have been 

set. The research flow chart is shown in Figure-2 below. 

 

 
 

Figure-2. Research flow chart. 

 

Respondent's Identity 

Before going further and implementing 

transportation infrastructure in the research area. Because 

the 2 intersection locations that must be investigated are in 

the administrative area of the Bogor district, namely the 
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three-arm signaled intersection of the Salabenda 

intersection in Kemang district, the four-arm signaled 

intersection of the Ciawi intersection, while the other 3 

locations are in the administrative area of the city of 

Bogor, namely the four-arm signaled intersection of the 

Semplak intersection in the district of West Bogor, the 

three-arm signaled intersection of the Bubulak intersection 

in the West Bogor sub-district and the three-arm signaled 

POMAD intersection in the North Bogor sub-district. The 

survey conducted was an expert system survey involving 2 

academics and 2 government officials, namely one person 

from the Bogor City Road Transport Traffic Service and 

one person from the Bogor City Transportation Service 

and 1 person from an expert, namely the Indonesian 

Transportation Society/MTI. 

As existing data by identifying the initial 

infrastructure including stops and traffic signs around the 

intersection, it is shown in Table-1 and Table-2 below. 

 

Table-1. Identify the infrastructure of the shelter conditions at each signal intersection. 
 

No 
Signal 

intersections 
Shelter locations 

Shelter 

conditions 
By the rule 

1 Salabenda  KH Sholeh skandar Rd. to Parung Rd. Nothing Not as expected 

 Intersection Atang Sanjaya Rd. to KH Dholeh Iskandar Rd. Nothing Not as expected 

  Parung Rd. to Bogor highway. Nothing Not as expected 

2 Semplak  KH Abdulah bin Nuh Rd. to SP Yasmin Rd. Yes Yes 

 Intersection KH Abdulah bin Nuh Rd. to Laladon Rd. Nothing Not as expected 

  Kpt Semeru Rd. to Merdeka Rd. Nothing Not as expected 

  Kpt Semeru Rd. to Atang Sanjaya Rd. Nothing Not as expected 

3 Bubulak  KH Abdulah bin Nuh Rd. to SP Yasmin Rd. Nothing Not as expected 

 Intersection Dramaga Rd. to IPB Dramaga Rd. Nothing Not as expected 

  Dramaga Rd. to Ciomas Rd. Nothing Not as expected 

4 POMAD  Bogor highway. to Jambu Dua Rd. Nothing Not as expected 

 Intersection Bogor highway. to SP Sentul Rd. Nothing Not as expected 

  Tanah Baru Rd. to Perumahan Tanah Baru Rd. Nothing Not as expected 

  Tanah Baru Rd. to Asrama POMAD Rd. Nothing Not as expected 

5 Ciawi Intersection Tajur highway to SP Sukasari Rd. Yes Not as expected 

  Tajur highway. to SP Gadog Rd. Nothing Not as expected 

  Sukabumi highway. to SP Lido Rd. Nothing Not as expected 

  Sukabumi highway. to  Tollroad Jagorawi. Nothing Not as expected 
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Table-2. Identification of traffic signs at signalized intersections. 
 

No Signal intersections 
Zebra 

crossing 
APILL 

Road 

markings 
Signs 

Kansteen 

and 

channels 

Road safety 

1 Salabenda Intersection       

 
KH Sholeh skandar Rd. to 

Parung Rd. 
Nothing Yes Yes Nothing Yes Yes 

 
Atang Sanjaya Rd. to KH 

Dholeh Iskandar Rd. 
Nothing Yes Nothing Nothing Yes Yes 

 Parung Rd. to Bogor highway. Nothing Yes Nothing Nothing Yes Yes 

2 Semplak Intersection       

 
KH Abdulah bin Nuh Rd. to 

SP Yasmin Rd. 
Yes Yes Yes Yes Yes Yes 

 
KH Abdulah bin Nuh Rd. to 

Laladon Rd. 
Yes Yes Yes Yes Yes Yes 

 
Kpt Semeru Rd. to Merdeka 

Rd. 
Nothing Yes Yes Yes Yes Yes 

 
Kpt Semeru Rd. to Atang 

Sanjaya Rd. 
Nothing Yes Yes Yes Yes Yes 

3 Bubulak Intersection       

 
KH Abdulah bin Nuh Rd. to 

SP Yasmin Rd. 
Nothing Yes/trouble Nothing Nothing Nothing Yes 

 
Dramaga Rd. to IPB Dramaga 

Rd. 
Nothing Yes/trouble Nothing Nothing Nothing Yes 

 Dramaga Rd. to Ciomas Rd. Nothing Yes/trouble Nothing Nothing Nothing Yes 

4 POMAD Intersection       

 
Bogor highway. to Jambu Dua 

Rd. 
Yes Yes Nothing Yes Nothing Yes 

 
Bogor highway. to SP Sentul 

Rd. 
Yes Yes Nothing Yes Nothing Yes 

 
Tanah Baru Rd. to Perumahan 

Tanah Baru Rd. 
Nothing Yes Nothing Yes Nothing Yes 

 
Tanah Baru. Rd to Asrama 

POMAD Rd. 
Nothing Yes Nothing Yes Nothing Yes 

5 Ciawi Intersection       

 
Tajur highway. to SP Sukasari 

Rd. 
Nothing Yes Nothing Yes Yes Yes 

 
Tajur highway. to SP Gadog 

Rd. 
Nothing Yes Nothing Yes Yes Yes 

 
Sukabumi highway. to SP 

Lido Rd. 
Nothing Yes Nothing Yes Yes Yes 

 
Sukabumi highway. to  

Tollroad Jagorawi. 
Nothing Yes Nothing Yes Yes Yes 

 

In formulating and assessing the condition of the 

infrastructure at the intersection, it is described in the form 

of identification at each intersection point studied so that a 

determination is made beforehand. The determination in 

question is the extent to which the role of the intersection 

has a positive and negative impact so that it can support 

the program of determining and protecting users in the 

context of rearranging the functions of public facilities 

according to their designation. The designation of public 

facilities in the city of Bogor and Bogor district expects 

the public to care about the actual conditions. 

The initial data that has been collected is data on 

the condition of the bus stop so that the results are not 

satisfactory to all parties. The next step is 1). identifying 

primary data and secondary data using the SWOT method, 

2) weighting or scoring for each SWOT component, 3) 

making a matrix to facilitate SWOT analysis, namely by 

weighting a SWOT analysis so that the magnitude of each 

SWOT can be known, 4) analyzing calculation results with 

the matrix, 5) conclude the results of the analysis using the 

SWOT method. 



                                  VOL. 17, NO. 4, FEBRUARY 2022                                                                                                          ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2022 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                                479 

Furthermore, the identification of internal and 

external factors is carried out by dividing the form of the 

indicator model identified as below. 

 

Internal Factors 

 

1. Strengths: 

a. Transport system policy and planning prioritizing 

maintenance of existing traffic signs, 

b. Land transportation is the most dominant mode of 

transportation and is used by the community to carry 

out every activity from to a place for activities, 

c. Having a close integration with the sea transportation 

network system and air transportation system, 

d. It really supports the smooth distribution of people 

and goods throughout the mainland, 

e. Rehabilitation of infrastructure facilities at 

intersections to support land transportation mobility, 

f. Transport system policy and planning will promote 

operational and management improvements, 

g. Transportation is a vital sector of every development 

process carried out and is the lifeblood of the 

economic process. 

 

2. Weaknesses: 

a. Lots of traffic signs that don't work properly, 

b. High side barriers at every intersection and heavy 

traffic areas, 

c. Discipline for drivers, passengers, and pedestrians is 

still lacking, 

d. Congestion causes very high social costs, 

e. The number of public transportation within the city 

and outside the city is out of control, 

f. How to drive a vehicle carelessly and can endanger 

the safety of other road users? 

g. Lack of assurance of the need for a sense of security, 

the need for punctuality, the need for long trips 

experienced by public transport users. 

 

 

 

 

 

External Factors 
 

1. Opportunities: 

a. TULLAK integrated area (South Sentul and Bubulak), 

b. The development of development in the city of Bogor 

is in line with the development of the transportation 

and tourism system, 

c. The geographical location of the city of Bogor and the 

adjacent district of Bogor, 

d. Bus operation Ciawi-Bubulak mass public 

transportation, Bubulak-Sholeh Iskandar-

Baranangsiang, 

e. Potential natural resources of Bogor regency and 

Bogor city in the development of transportation and 

tourism sector. 

 

2. Threats: 

a. The number of violations and traffic accidents, 

b. The easier the process of owning a private vehicle, 

both a car and a motorcycle, 

c. Migration pressure from rural to urban areas and the 

development of the city of Bogor itself, 

d. Rising land prices in the center of Bogor, 

e. The opening of a new shopping center adds to 

congestion on certain roads resulting in the nearest 

intersection, 

f. Availability of funding for transportation system 

development. 

 

Rating 1 = Strongly Disagree 

Rating 2 = Disagree 

Rating 3 = Neutral 

Rating 4 = Agree 

Rating 5 = Strongly Agree 

 

Letter A = Priority is not important for strategy 

Letter B = Priority is less important for strategy 

Letter C = Important priority for strategy 

Letter D = Very important priority for strategy 

 

The following shows the factors of internal and 

external interests that influence each assessment of the 

weights to be completed. It is illustrated in Table-3 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                  VOL. 17, NO. 4, FEBRUARY 2022                                                                                                          ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2022 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                                480 

Table-3. Factors for assessing internal and external interests. 
 

No Factors Appraisal Interest 

Internal factors 

Strength (S) 

1 
Transport system policy and planning prioritizing maintenance of 

existing traffic signs. 
1 2 3 4 5 A B C D 

2 

Land transportation is the most dominant mode of transportation 

and is used by the community to carry out every activity from to a 

place for activities. 

1 2 3 4 5 A B C D 

3 
Having a close integration with the sea transportation network 

system and air transportation system. 
1 2 3 4 5 A B C D 

4 
It really supports the smooth distribution of people and goods 

throughout the mainland. 
1 2 3 4 5 A B C D 

5 
Rehabilitation of infrastructure facilities at intersections to support 

land transportation mobility 
1 2 3 4 5 A B C D 

6 
Transport system policy and planning will promote operational and 

management improvements. 
1 2 3 4 5 A B C D 

7 
Transportation is a vital sector of every development process 

carried out and is the lifeblood of the economic process. 
1 2 3 4 5 A B C D 

Weaknesses (W) 

1 Lots of traffic signs that don't work properly. 1 2 3 4 5 A B C D 

2 High side barriers at every intersection and heavy traffic areas. 1 2 3 4 5 A B C D 

3 Discipline for drivers, passengers, and pedestrians is still lacking. 1 2 3 4 5 A B C D 

4 Congestion causes very high social costs. 1 2 3 4 5 A B C D 

5 
The number of public transportation within the city and outside the 

city is high. 
1 2 3 4 5 A B C D 

6 
How to drive a vehicle carelessly and can endanger the safety of 

other road users. 
1 2 3 4 5 A B C D 

7 

Lack of assurance of the need for a sense of security, the need for 

punctuality, the need for long trips experienced by public transport 

users. 

1 2 3 4 5 A B C D 

External factors 

Opportunities (O) 

1 TULLAK integrated area (South Sentul and Bubulak). 1 2 3 4 5 A B C D 

2 
The development of development in the city of Bogor is in line 

with the development of the transportation and tourism system. 
1 2 3 4 5 A B C D 

3 
The geographical location of the city of Bogor and the adjacent 

district of Bogor. 
1 2 3 4 5 A B C D 

4 
Bus operation Ciawi-Bubulak mass public transportation, Bubulak-

Sholeh Iskandar-Baranangsiang. 
1 2 3 4 5 A B C D 

5 
Potential natural resources of Bogor regency and Bogor city in the 

development of transportation and tourism sector. 
1 2 3 4 5 A B C D 

Threats (T) 

1 The number of violations and traffic accidents. 1 2 3 4 5 A B C D 

2 
The easier the process of owning a private vehicle, either a car or a 

motorcycle. 
1 2 3 4 5 A B C D 

3 
The pressure of rural to urban migration and the development of 

the city of Bogor itself. 
1 2 3 4 5 A B C D 

4 Rising land prices in the city center. 1 2 3 4 5 A B C D 

5 
The opening of a new shopping center adds to congestion on 

certain roads, resulting in the nearest intersection. 
1 2 3 4 5 A B C D 

6 Availability of funding for transportation system development 1 2 3 4 5 A B C D 
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3. RESULTS AND DISCUSSIONS 
 

The Results of the Assessment of the Strength 

Indicator 

The results of the assessment based on strengths 

have been submitted to experts to assess how important 

activities are in supporting the concept of structuring 

traffic engineering and transportation systems. Next, the 

results of the assessment of the strength of the weight 

factor are presented in table 4 of the strength of the weight 

with the rating in Table-5 below. 

 

Table-4. The results of the assessment of the strength indicator. 
 

No Factors 
Respondent Average 

value 
Score 

1 2 3 4 5 

1 
Transport system policy and planning prioritizing 

maintenance of existing traffic signs. 
4 4 4 5 5 4.4 0.140 

2 

Land transportation is the most dominant mode of 

transportation and is used by the community to 

carry out every activity from to a place for 

activities. 

5 5 4 5 4 4.6 0.146 

3 

Having a close integration with the sea 

transportation network system and air 

transportation system. 

4 5 4 4 5 4.4 0.140 

4 
It really supports the smooth distribution of people 

and goods throughout the mainland. 
4 4 4 4 5 4.2 0.134 

5 

Rehabilitation of infrastructure facilities at 

intersections to support land transportation 

mobility. 

5 4 4 4 5 4.4 0.140 

6 
Transport system policy and planning will promote 

operational and management improvements. 
5 4 5 5 5 4.8 0.153 

7 

Transportation is a vital sector of every 

development process carried out and is the 

lifeblood of the economic process. 

4 5 4 5 5 4.6 0.146 

 
31.4 

 
 

Table-5. The results of the assessment of the strength indicator with a rating. 

 

No Factors 
Respondent Average 

value 

Score x 

Rating 1 2 3 4 5 

1 
Transport system policy and planning prioritizing 

maintenance of existing traffic signs. 
4 4 4 4 3 3.8 0.532 

2 

Land transportation is the most dominant mode of 

transportation and is used by the community to 

carry out every activity from to a place for 

activities. 

4 4 3 4 4 3.8 0.557 

3 

Having a close integration with the sea 

transportation network system and air 

transportation system. 

4 3 4 4 3 3.6 0.504 

4 
It really supports the smooth distribution of people 

and goods throughout the mainland. 
3 4 4 4 4 3.8 0.508 

5 

Rehabilitation of infrastructure facilities at 

intersections to support land transportation 

mobility. 

4 4 4 4 4 4 0.561 

6 

Transport system policy and planning will 

promote operational and management 

improvements. 

4 4 4 4 4 4 0.611 

7 

Transportation is a vital sector of every 

development process carried out and is the 

lifeblood of the economic process. 

4 3 4 4 4 3.8 0.557 

 
3.831 
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Result of Weaknesses Indicator 
The results of the assessment are based on 

weaknesses that have been submitted to experts to assess 

how important activities are in supporting the concept of 

structuring traffic engineering and transportation systems. 

Next, the results of the assessment of the weight weakness 

factor are presented in Table-6 and the weight weakness 

with the rating in Table-7 below. 

 

Table-6. Weakness indicator assessment results. 
 

8 
Lots of traffic signs that don't work 

properly. 
4 5 5 5  4 4.6 0.139 

9 
High side barriers at every intersection and 

heavy traffic areas. 
4 5 5 4  5 4.6 0.139 

10 
Discipline for drivers, passengers, and 

pedestrians is still lacking. 
4 5 5 5  5 4.8 0.145 

11 Congestion causes very high social costs. 5 4 4 5  5 4.6 0.139 

12 
The number of public transportation within 

the city and outside the city is high. 
5 5 4 5  5 4.8 0.145 

13 
How to drive a vehicle carelessly and can 

endanger the safety of other road users. 
5 4 5 5  5 4.8 0.145 

14 

Lack of assurance of the need for a sense of 

security, the need for punctuality, the need 

for long trips experienced by public transport 

users. 

4 5 5 5  5 4.8 0.145 

 
 

 
33 

 
 

Table-7. Weakness indicator assessment results with rating indicator. 
 

8 
Lots of traffic signs that don't work 

properly 
3 3 3 3 2 2.8 0.390 

9 
High side barriers at every intersection and 

heavy traffic areas. 
3 3 3 3 2 2.8 0.390 

10 
Discipline for drivers, passengers, and 

pedestrians is still lacking. 
3 3 3 4 2 3 0.436 

11 Congestion causes very high social costs. 3 3 3 3 3 3 0.418 

12 
The number of public transportation within 

the city and outside the city is high. 
2 2 2 3 2 2.2 0.320 

13 
How to drive a vehicle carelessly and can 

endanger the safety of other road users. 
3 2 2 3 2 2.4 0.349 

14 

Lack of assurance of the need for a sense of 

security, the need for punctuality, the need for 

long trips experienced by public transport 

users. 

3 3 2 3 4 3 0.436 

  
2.741 

 

The Results of the Assessment of the Opportunity 

Indicator 

The results of the assessment are based on the 

opportunities that have been submitted to experts to assess 

how important activities are in supporting the concept of 

structuring traffic engineering and transportation systems. 

Next, the results of the assessment of the weight 

opportunity factor are presented in Table-8 and the 

opportunity with a rating in Table-9 below. 
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Table-8. The results of the assessment of the weight opportunity indicator. 
 

15 
TULLAK integrated area (South Sentul and 

Bubulak). 
3 5 4 4 5 4.2 0.191 

16 

The development of development in the city of 

Bogor is in line with the development of the 

transportation and tourism system. 

5 5 4 5 5 4.8 0.218 

17 
The geographical location of the city of Bogor 

and the adjacent district of Bogor. 
4 4 4 4 5 4.2 0.191 

18 

Bus operation Ciawi-Bubulak mass public 

transportation, Bubulak-Sholeh Iskandar-

Baranangsiang. 

4 5 4 4 4 4.2 0.191 

19 

Potential natural resources of Bogor regency and 

Bogor city in the development of transportation 

and tourism sector. 

5 4 4 5 5 4.6 0.209 

       
22 

 
 

Table-9. The results of the opportunity indicator assessment with a rating. 
 

15 
TULLAK integrated area (South Sentul and 

Bubulak). 
4 4 3 4 4 3.8 0.725 

16 

The development of development in the city of 

Bogor is in line with the development of the 

transportation and tourism system. 

3 4 3 4 4 3.6 0.785 

17 
The geographical location of the city of Bogor 

and the adjacent district of Bogor. 
3 3 3 3 2 2.8 0.535 

18 

Bus operation Ciawi-Bubulak mass public 

transportation, Bubulak-Sholeh Iskandar-

Baranangsiang. 

3 3 3 3 4 3.2 0.611 

19 

Potential natural resources of Bogor regency and 

Bogor city in the development of transportation 

and tourism sector. 

3 3 4 3 3 3.2 0.669 

        
3.325 

 

The Results of the Assessment of the Threat Indicator 

The results of the assessment are based on threats 

that have been submitted to experts to assess how 

important activities are in supporting the concept of 

structuring traffic engineering and transportation systems. 

Next, the results of the assessment of the weight threat 

factor are presented in table 10 and the threat with a rating 

in Table-10 below. 

 

Table-10. The results of the assessment of the weight threat indicator. 
 

20 The number of violations and traffic accidents. 4 3 3 4 2 3.2 0.160 

21 
The easier the process of owning a private 

vehicle, either a car or a motorcycle. 
3 3 3 4 3 3.2 0.160 

22 
The pressure of rural to urban migration and the 

development of the city of Bogor itself. 
3 4 4 4 4 3.8 0.190 

23 Rising land prices in the city center. 4 3 4 4 5 4 0.200 

24 

The opening of a new shopping center adds to 

congestion on certain roads, resulting in the 

nearest intersection. 

4 3 3 3 4 3.4 0.170 

25 
Availability of funding for transportation system 

development 
2 2 3 3 2 2.4 0.120 

  
20 
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Table-11. Threat indicator assessment results with rating. 
 

20 The number of violations and traffic accidents. 3 2 2 3 3 2.6 0.416 

21 
The easier the process of owning a private 

vehicle, either a car or a motorcycle. 
3 3 2 2 3 2.6 0.416 

22 
The pressure of rural to urban migration and the 

development of the city of Bogor itself. 
3 2 3 3 2 2.6 0.494 

23 Rising land prices in the city center. 3 3 3 3 3 3 0.600 

24 

The opening of a new shopping center adds to 

congestion on certain roads, resulting in the 

nearest intersection. 

3 3 3 3 3 3 0.510 

25 
Availability of funding for transportation system 

development 
4 4 5 4 4 4.2 0.504 

    2.940 

 

Furthermore, it is shown the relationship between 

internal factors and external factors in determining the 

mission success factor as a strategic factor or key success 

factor, it is necessary to assess all the key factors that have 

been identified. By paying attention to internal and 

external factors in determining policies and evaluating 

transportation infrastructure facilities and traffic signs at 

each signalized intersection in the research location of 

Bogor City and Bogor Regency, it produces a qualitative 

assessment using a rating scale from 1 to 5, 1 the value is 

very bad and 5 is very good value. While the value scale 

uses the interrelationships and urgency of support with the 

function of interrelationships between internal factors and 

external factors, namely the letters A to D with A meaning 

that priority is not important for strategy and D is a very 

important priority for strategy as shown in Table-12 

below. 
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Tabel-12. Matrik factor internal dengan factor external. 
 

 

No. Strengths No Weaknesses 

1 

Transport system policy and 

planning prioritizing 

maintenance of existing traffic 

signs. 

1 
Lots of traffic signs that don't work 

properly. 

2 

Land transportation is the most 

dominant mode of transportation 

and is used by the community to 

carry out every activity from to a 

place for activities. 

2 
High side barriers at every intersection 

and heavy traffic areas. 

3 

Having a close integration with 

the sea transportation network 

system and air transportation 

system. 

3 
Discipline for drivers, passengers, and 

pedestrians is still lacking. 

4 

It really supports the smooth 

distribution of people and goods 

throughout the mainland. 

4 Congestion causes very high social costs. 

5 

Rehabilitation of infrastructure 

facilities at intersections to 

support land transportation 

mobility. 

5 

The number of public transportation 

within the city and outside the city is 

high. 

6 

Transport system policy and 

planning will promote 

operational and management 

improvements. 

6 

How to drive a vehicle carelessly and 

can endanger the safety of other road 

users. 

7 

Transportation is a vital sector of 

every development process 

carried out and is the lifeblood 

of the economic process. 

7 

Lack of assurance of the need for a sense 

of security, the need for punctuality, the 

need for long trips experienced by public 

transport users. 

 Core = 3.831  Score = 2.741 

No Opportunities  Strategy SO = 7.156  Strategy WO = 5.796 

1 
TULLAK integrated area 

(South Sentul and Bubulak). 
 

Optimizing the development of 

transportation infrastructure and 

the TULLAK area to meet 

transportation needs between 

regions and support regional 

development. 

 

Inter-regional transportation planning in 

order to reduce accessibility gaps, in an 

integrated, integrated manner and in 

accordance with regional characteristics. 

2 

The development of 

development in the city of 

Bogor is in line with the 

development of the 

transportation and tourism 

system. 

 

Synchronization of 

transportation sector policies in 

regional development and 

economic development. 

 
Transport policy by considering strategic 

environmental research. 

3 

The geographical location of 

the city of Bogor and the 

adjacent district of Bogor. 

 

Development of existing 

transportation networks in the 

region, based on the potential 

geographic location and natural 

resources of the region by 

looking at opportunities from the 

transportation sector and tourism 

sector. 

 

Improving the quality of human 

resources/HR, as well as socialization to 

increase the level of public 

understanding of the development of the 

transportation sector. 

4 

Bus operation Ciawi-Bubulak 

mass public transportation, 

Bubulak-Sholeh Iskandar-

Baranangsiang. 

   
Increased discipline for passenger 

drivers and pedestrians/road pedestrians. 

5 
Potential natural resources of 

Bogor regency and Bogor city 
   

Balancing the percentage of procurement 

of the number of vehicles. 

IFAS 

EFAS 
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in the development of 

transportation and tourism 

sector. 

     
Minimize the level of congestion with 

APILL traffic signs. 

 Score = 3.325     

 

No Threats  Strategy ST = 6.771  Strategy WT = 5.681 

1 
The number of violations and 

traffic accidents. 
 

Regional transportation policies 

that create opportunities and 

interest in transportation sector 

investment. 

 

Minimize conflicts of interest in spatial 

planning through realignment of regional 

spatial planning in accordance with the 

conditions, carrying capacity and 

characteristics of the region. 

2 

The easier the process of 

owning a private vehicle, 

either a car or a motorcycle. 

 

Regional development and 

management in accordance with 

the carrying capacity of the 

region. 

 

Improving the function of traffic signs, 

minimizing side barriers on each 

shoulder of the road to reduce congestion 

and increasing discipline in motorized 

vehicle ownership and tightening 

ownership of driving licenses/driver's 

licenses. 

3 

The pressure of rural to urban 

migration and the development 

of the city of Bogor itself. 

 

Maximizing the development of 

the road network by optimizing 

the distribution of passenger and 

goods transport to feeder 

transport (transport between 

environments). 

 

Increase the need for security, the need 

for punctuality, the need for long trips to 

increase the number of tourist visits in 

the development of the transportation 

and tourism sector in service to the 

community. 

4 
Rising land prices in the city 

center. 
 

Maximizing modal integration to 

access new road networks. 
  

5 

The opening of a new 

shopping center adds to 

congestion on certain roads, 

resulting in the nearest 

intersection. 

    

6 

Availability of funding for 

transportation system 

development 

    

 Score = 2.940     

 

Based on the results of the assessment of the 

success factors in table 16 above, it can be identified the 

key success factors based on the highest Total Weight 

Value (TWB) of each factor. These factors are the value of 

TWB from all components of internal and external factors, 

the values obtained are as follows: 

 

a. Value of TWB Internal Factor Strength (S) = 3.831 

b. Value of TWB External Factor Opportunity (O) = 

3.325 

c. Value of TWB External Threat Factor (T) = 2,940 

d. Value of TWB Internal Factor of Weakness (W) = 

2.741 

 

Furthermore, the calculation results obtained the 

results of Strengths, Weaknesses, Opportunities and 

Threats. These values are then entered in the power map 

image, so that a line is obtained that describes the 

strategies that can be taken. In the figure it will be seen 

that in evaluating transportation infrastructure facilities 

and traffic signs in the Bogor district and Bogor city by 

maintaining the strength of internal factors and taking 

advantage of opportunities as much as possible and 

minimizing threats by suppressing weaknesses. 

Furthermore, the weighted value of each SWOT strategy 

analysis is shown as Table-13 below. 

 

Table-13.  Calculation of the value weight of the 

SWOT strategy. 
 

No Strategy Value weight 

1 Strenghts (S) 3.831 

2 Weaknesses (W) 2.741 

3 Opportunities (O) 3.325 

4 Threats (T) 2.940 

 

Table-13 above shows the strategy that has the 

highest value weight, namely the Strengths - Opportunities 

strategy. To determine the position of the quadrant based 

on the value of the factors that are entered into the X axis 
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and Y axis. This means that the strength of the internal 

factors by suppressing the weakness. 

 

X Axis  = Strengths – Weaknesses 

= 3,831 – 2,741  

= 1,090 

Y Axis  = Opportunities – Threats 

= 3.325 – 2.940  

= 0.385 

 

Strengths and opportunities are positive so it can 

be concluded that strengths and weaknesses produce 

positive values. Furthermore, the diagram of the results of 

the SWOT analysis is shown in Figure-3 below. 

 

 
 

Figure-3. SWOT analysis results. 

 

Calculation with the weighted value of the 

SWOT strategy obtained the highest Strengths-

Opportunities (SO) with a value of 7.156 and then the 

second strategy is Strengths-Threats (ST) with a value of 

6.711. The next value with strategy number three 

Weaknesses - Opportunities (WO) of 5.796 and the last 

strategy number four with Weaknesses - Threats (WT) of 

5.681. The results of this weight calculation are shown in 

Table-14 below. 

 

Table-14. SWOT strategy value weight calculation. 
 

No Strategy Value weight 

1 Strengths - Opportunities (SO) 3.831+ 3.325= 7.156 

2 Strengths - Threats (ST) 3.831+ 2.940= 6.771 

3 Weaknesses - Opportunities (WO) 2.741+ 3.325= 5.796 

4 Weaknesses - Threats (WT) 2.741+ 2.940= 5.681 

 

Research Discussion 

The results and discussion of the SWOT analysis 

in table 14 show that the Bogor city government and the 

Bogor district government have a Strengths-Opportunities 

(SO) strategy of 7,156 so that this most powerful concept 

is the driving force for establishing a good city concept, 

that can optimize the development of transportation 

infrastructure and the TULLAK area to meet the needs of 

inter-regional transportation and support regional 

development. There is a synchronization of the 

transportation sector in regional development and 

economic development and the development of existing 

transportation networks in the area based on the potential 

geographic location and natural resources of the city of 

Bogor and Bogor district by looking at opportunities from 

the transportation sector and tourism sector. Maintaining 

opportunities with the Weaknesses-Opportunities (WO) 

strategy of 5,796 sets the opportunity that inter-regional 

transportation planning to reduce accessibility gaps, in an 

integrated, integrated and in accordance with regional 

characteristics, transportation policies by considering 

strategic environmental research, improving the quality of 

human resources as well as socialization to increase the 

level of public understanding of the development of the 

Quadrant III

1.00
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- 2.00

- 1.00
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transportation sector, increase the discipline of passenger 

drivers and pedestrians/road pedestrians, balance the 

percentage of procurement of vehicles, minimize the level 

of congestion with APILL arrangements. 

While the second strategy with a weight of 6,771 

establishes the concept of regional transportation policies 

that create opportunities and investment interests in the 

transportation sector. Regional development and 

management in accordance with the carrying capacity of 

the region. Maximizing the development of the road 

network by optimizing the distribution of passenger 

transport and freight transport to feeder transport 

(transport between environments). Maximize the 

integration of modes to access the new road network. 

Furthermore, with the Weaknesses-Threats strategy that 

minimizes conflicts of interest in spatial planning through 

realignment of regional spatial planning in accordance 

with the conditions, carrying capacity and characteristics 

of the region, improving the function of traffic signs, 

minimizing side barriers on each shoulder to reduce 

congestion and increasing discipline of motorized vehicle 

ownership and tightening the ownership of driving 

licenses/driving licenses, increasing the need for security, 

the need for punctuality, the need for long trips to increase 

the number of tourist visits in the development of the 

transportation and tourism sector in service to the 

community. 

 

4. CONCLUSIONS 

Based on the results and discussion above, it is 

concluded that what needs to be emphasized is the 

Strengths-Opportunities (SO) strategy of 7,156 meaning 

that the most dominant value is optimizing the 

development of transportation infrastructure and the 

TULLAK area to meet transportation needs between 

regions and support regional development. Synchronizing 

transportation sector policies in regional development and 

economic development and developing existing 

transportation networks in the region, based on the 

potential geographical location and natural resources of 

the region by looking at opportunities from the 

transportation sector and tourism sector. While for the 

opportunity for the Weaknesses-Opportunities (WO) 

strategy is to make inter-regional transportation planning 

in order to reduce the accessibility gap, in an integrated, 

integrated and in accordance with regional characteristics. 

Take advantage of transportation policy opportunities by 

considering strategic environmental research. Improving 

the quality of human resources/HR, as well as 

socialization to increase the level of public understanding 

of the development of the transportation sector. Improve 

the discipline of passenger drivers and pedestrians/road 

pedestrians. Balancing the percentage of procurement of 

the number of vehicles. Minimize the level of congestion 

with APILL settings. 

 

ACKNOWLEDGMENT 

Author would like to thank the Kemenristekdikti 

LPDP 2016 Research funders, promoters and co-

promoters who have guided the authors so that this 

research can be published. Furthermore, the authors would 

like to thank the Rector Ibn Khaldun University Bogor, 

who has given the author the opportunity to complete the 

Doctoral program at IPB University Bogor. The author's 

colleagues and family who support this research. 

 

REFERENCES 
 

[1] Pemerintah Kota Bogor. 2012. Evaluasi Kinerja 

Jaringan Jalan dan Simpang di Wilayah Kota Bogor, 

Laporan Akhir PT. Oxalis Subur, Bogor. 

(Indonesian).  

[2] Kementerian Perhubungan Republik Indonesia. 2015. 

Modul Bahan Ajar Diklat Teknis Transportasi Tingkat 

III, Badan Pengembangan Sumber Daya Manusia 

Perhubungan, Pusat Pengembangan Sumber Daya 

Manusia Aparatur Perhubungan, Bogor. (Indonesian).  

[3] Saputro S dan Haryadi ES. 2015. Evaluasi Fungsional 

dan Struktural Perkerasan Lentur pada Jalan Nasional 

Bandung-Purwakarta dengan Metode AUSTROADS 

2011, Jurnal HPJI Vol. 1 No. 2 Juli 2015, hal: 85-92. 

(Indonesian).  

[4] Astarita V, Festa DC, Giofre VP. 2018. Mobile 

Systems Applied to Traffic Management and Safety: a 

state of the art, Italy. The First International 

Workshop on Mobile Systems applied to Traffic 

Management and Society, Smart Vehicles and Smart 

Roads (MOBITrafic 2018) Arcavacata Cosenza, Italy. 

http://creativecommons.org/licences/by-nc-nd/3.0/ 

(diakses 19 Agustus 2018). 

[5] Pamula T. 2016. Clasification of Road Traffic 

Conditions Based on Texture Features of Traffic 

Images Using Neural Networks. Scientific Journal of 

Silesian University of Technology. Series Transport. 

92, pp. 101-109. ISSN: 0209-3324. 

[6] Ihwan Fauzi, Eri Susanto Hariyadi, 2018. Pendekatan 

Geostatika untuk Menganalisis Keseragaman Nilai 

kepadatan dalam Evaluasi Pekerjaan Pemadatan 

Tanah Dasar, Prosiding Konferensi Nasional 

Pascasarjana Teknik Sipil (KNPTS) 2018, Invensi, 

Inovasi dan Riset Keselamatan dan Kesehatan Kerja 

untuk Pembangunan Infrastruktur Berkelanjutan, 2 

Oktober 2018. ISSN 2477-00-86. (Indonesian). 

[7] Syaiful Syaiful and Lian Lasmana. 2020. Study about 

level of railway road damage railways with 

sustainable PCI method. ARPN Journal of 

Engineering and Applied Science. 15(8): 962-968. 



                                  VOL. 17, NO. 4, FEBRUARY 2022                                                                                                          ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2022 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                                489 

http://www.arpnjournals.org/jeas/research_papers/rp_

2020/jeas_0420_8184.pdf   

[8] Akhmad Haris Fahruddin Aji, Bambang Sugeng 

Subagio, Eri Susanto Hariyadi, Widyarini 

Weningtyas. 2015. Evaluasi Struktural Perkerasan 

Lentur Menggunakan Metode AASHTO 1993 dan 

Metode Bina Marga 2013 Studi Kasus: Jalan Nasional 

Losari-Cirebon, Jurnal Teknik Sipil, v(22): i(2) 147-

164. (Indonesia). 

[9] Punti Minesa, Hermanto Siregar, Manuwoto. 2014. 

Aplikasi Analytical Hierarchy Process (AHP) dalam 

Penentuan Skala Prioritas Penyelenggaraan Jalan di 

Kecamatan Cibinong Kabupaten Bogor, Jurnal 

Manajemen Pembangunan Daerah, v(6), i(2): 34-50. 

(Indonesian). 

[10] Reno Catelya Dira Oktavia, Hermanto Siregar, Tutu 

Sunarminto, Rachmad Hermawan. 2020. Analisis 

Faktor Sosial dan Psikologi sebagai Penentu 

Kepuasan Pengunjung Taman Kota dan Taman Hutan 

Kota di DI Jakarta, v(25), i(2): 156-166. (Indonesian). 

[11] Ahmad Herlyasa Sosro Pratama, Ernan Rustiadi, 

Yusman Syaukat, 2018. Strategi Pengembangan 

Wilayah Ekonomi Kabupaten Bangkalan, Jurnal 

Manajemen Pembangunan Daerah, v(10), i(2): 76-90. 

(Indonesian). 

[12] Ditha Mangiri, Hermanto Siregar, Ernan Rustiadi, 

2020. Dampak Ekonomi dan Strategi Pengembangan 

Wisata Danau Sentani di Kabupaten Bogor, Journal of 

Regional and Rural Development Planning, v(4), i(1): 

31-42. (Indonesian). 

[13] Rustiadi E. 2001. Alih Fungsi Lahan dalam Perspektif 

Lingkungan Perdesaan, Transmigrasi dan 

Pengembangan Wilayah, Disampaikan pada 

Lokakarya Penyusunan Kebijakan dan Strategi 

Pengelolaan Lingkungan Kawasan Perdesaan di 

Cibogo Bogor, tanggal 10-11 Mei 2001. (Indonesian).  

[14] Rustiadi E dan Junaidi. 2011. Transmigrasi dan 

Pengembangan Wilayah, Conference Paper, 2011. 

(Indonesian).  

[15] Dewi Annisa Rizki, Ernan Rustiadi & Soekmana 

Soma. 2017. Penentuan Pusat-pusat kegiatan baru 

sebagai Alternatif untuk mengurangi Kemacetan Kota 

Bogor, Journal of Regional and Rural Development 

Planning, i3: 287-297. (Indonesian). 

[16] Aslan H and Kocaman H, 2018. GIS Based Bus Stop 

Optimisation for Sakarya Public Transportation 

System, Sakara 

[17] Biswas S and Ghosh I, 2018. Modelling of the 

Driver’s Decision-Making Behavior during Yellow 

Phase, KSCE Journal of Civil Engineering, pISSN 

1226-7988, eISSN 1976-3808, pp 1-13. Dapat diakses 

pada www.springer.com/12205  

[18] Cristobal T, Padron G, Quesada Arencibia A, Alayon 

F, Garcia CR. 2017. Systematic Approach to Analyze 

Travel Time in Road-Based Mass Transit Systems 

Based on Data Mining. IEEE Acces. Vol. XX. 

[19] Crawford F, Watling DP, Connors RD. 2018. 

Identifying Road User Classes Based on Repeated 

Trip Behaviour Using Blutooth Data. Transportation 

Research Part A. 113: 55-74. 

[20] Dzwigon W. 2016. Analysis of Transition Times of 

Pedestrian and Passengers in an Interchange Node. 

Scientific Journal of Silesian University of 

Technology. Series Transport, 2016, 92, pp 31-40. 

ISSN: 0209-3324. 

[21] Faghih-Imani A, Eluru N, Paleti R. 2017. How 

Bicycling Sharing System Usage is affected by Land 

Use and Urban form: Analysis from System and User 

Perspectives. European Journal of Transportation and 

Infrastucture Research. 17(3): 425-441. 

[22] Estetiono A, Badaruddin, Asmirza MA, Rujiman. 

2018. Public Participation and the Development of 

Transportation Infrastructure towards Sustainable 

Transportation and Regional Development in Medan, 

North Sumatra, Indonesia. Asian Social Science. 

14(1):112-119. 

[23] Hebel K and Wolek M. 2016. Perception of Modes of 

Public Transport Compared to travel Behaviour of 

Urban Inhabitant in Light of Marketing Research. 

Scientific Journal of Silesian University of 

Technology. Series Transport, 2016, 92, pp 65-75. 

ISSN: 0209-3324. 

[24] Pauer G. 2017. Developing Potentials and Strategic 

Objectives of Inteligent Transport Systems Improving 

Road Safety. Transport and Telecomunication. 18(1): 

15-24. 

[25] Munawar, A. 2011. Speed and Capacity for Urban 

Roads, Indonesian Experience, Sweden. 6th 

International Symposium on Highway Capacity and 



                                  VOL. 17, NO. 4, FEBRUARY 2022                                                                                                          ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2022 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                                490 

Quality of Service Stockholm, Sweden June 28-July 

1, 2011. Social and Behavioral Sciences 16: 382-387. 

[26] Juang Akbardin, Danang Parikesit, Bambang Riyanto, 

Agus Taufik Mulyono and Syaiful Syaiful. 2020. 

Modeling of trips assignment analysis for roads 

network system based on transportation needs of 

export commodity. ARPN Journal of Engineering and 

Applied Science. 15(21): 2463-2470. 

http://www.arpnjournals.org/jeas/research_papers/rp_

2020/jeas_1120_8379.pdf 

[27] Gudmundsson H and Regmi MB. 2017. Developing 

the Sustainable Urban Transport Index. Transport and 

Communication Bulletin for Asia and the Pacific, No. 

87, 2017. 

[28] Shafabakhsh G, Motamedi M. 2016. Sensitivity 

Analysis of Road Actual Conditions to Evaluate the 

Optimal Positioning of Geogrid Using Finite 

Elements and Dynamic Methods. IJE Transactions C: 

Aspects. 29(9): 1235-1241. 

[29] Sadeghi J and Askarinejad H. 2007. Influences of 

Track Structure, Geometry and Traffic Parameters on 

Railway Deterioration. IJE Transactions B: 

Applications. 20(3):291-301. 

[30] Mwebesa ME, Yoh K, Inoi H, Doi K. 2018. A New 

Approach to Cross-Sector Cooperation in Road Safety 

through a Comparison of Policies in Selected 

Countries, IATSS Research, 2018. 

[31] Jung S, Xiao Q, Yoon Y. 2013. Evaluation of 

Motorcycle Safety Strategies Using the Severity of 

Injuiries. Accident Analysis and Prevention Journal. 

59: 357-364. 

[32] Syaiful Syaiful, Yogi Pratama. 2019. Sustainable 

Studies about General Public Transport Performance 

in the City of Bogor. ARPN Journal of Engineering 

and Applied Science. 14(18): 3241-

3247.http://www.arpnjournals.org/jeas/research_paper

s/rp_2019/jeas_0919_7925.pdf 

[33] Iossa E, Martimort D. 2009. The Theory of Incentives 

Applied to the Transport Sector. Centre for Market 

and Public Organisation, Bristol Institue of Public 

Affairs, University of Bristol. ISSN 1473-625X. 

[34] Jacobs B, Cunningham R, Boronyak L. 2018. Climate 

Adapted People Shelters: Field Assesment, UTS:ISF, 

Australia. 

http://www.arpnjournals.org/jeas/research_papers/rp_2020/jeas_1120_8379.pdf
http://www.arpnjournals.org/jeas/research_papers/rp_2020/jeas_1120_8379.pdf

