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Abstract. The development of science and technology affects various learning 

media, one of which is distance learning such as the Massive Open Online Course 

(MOOC). The characteristics of the MOOC Platform are the system is open for 

public, users can choose a specific topic, the entire learning process is carried out 

online and the video-based learning materials. Some well-known MOOC’s are the 

Coursera and Udemy apps. The MOOC applications that have developed in 

Indonesia are Ruang Guru and Zenius, but it is not yet known how the user 

experience (UX) in MOOC applications in Indonesia.  This study aims to find out 

how the user experience (UX) response in the Ruang Guru and Zenius 

applications. This research method uses a moderated remote usability test with 

seven aspects of Honeycomb UX. The stages of the method carried out consist of 

facilitator (researcher), task, and participant (user). The research subjects consisted 

of five student participants from several Universities in Indonesia. The result 

obtained is that users feel more comfortable using the Zenius application. This is 

because the Zenius application design system is more integrated, the navigation is 

easier to understand, and the buttons and the text have good readability. 

 

Keywords: application; massive open online learning (MOOC); user experience; 

usability testing. 
 

1 Introduction 

The current development of learning has developed very rapidly. Learning is not 

only carried out face-to-face, but also remotely using additional devices. Learning 

using additional devices as a link for the delivery of learning materials began in 

the 19th century, which was delivered by Pomerol et al., in [1]. One of learning 

model that uses other tools to deliver material is Massive Open Online Courses 

(MOOC’s). Millennials aged 25-39 years in Indonesia have the motivation to use 

MOOC’s to increase their skills, and than to achieve their career or educational 

goals based by Nurhudatiana in [2]. Stephen Downes and George Siemens in [3] 

posit that the MOOC is based on a distributed learning model or 'connectivist'. 

mailto:dianing.ratri@itb.ac.id
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MOOC-based learning is online learning that arises and is disruptive from 

traditional education. The basic characteristics of the Massive Open Online 

Courses (MOOC) platform on learning are in the number of users, systems and 

channels on the learning process. Pomerol et al in [1] their book entitled MOOC: 

Design, Use and Business Models, explain the characteristics of Massive Open 

Online Courses (MOOCs) as follows. 

Massive; has the characteristic of "Large", which means there are no specific 

prerequisites regarding the number of learners joining or using the MOOC 

platform. Although it is attended by tens or hundreds of thousands of people, it 

does not apply to all the learning offered. Open; refers to the fact that enrollment 

is unlimited, open to all audiences, and is not conditioned by enrollment in any 

particular university. However, "open" in MOOC’s does not mean Open Source 

or Open Access, in other words software and content are not necessarily open. 

Online; means that all courses and exercises are organized within the Internet 

network, both on the placement of online class content and on the distribution of 

content.  Course; meaning that teaching on MOOC,s is available not only to a 

half users and limited portion, but to students around the world. On the other 

hand, the teaching does not only focus on the relationship between teacher and 

student but more than that students can interact with each other. 

The obstacle that arises from the characteristics of MOOCs that have been 

described above is that many students who use a MOOC application do not 

complete their learning in MOOC’s. Some MOOC platforms are aware that there 

are factors that cause low study completion or not to reach the end. One such the 

factor is, the user's discomfort with the appearance of an incomprehensible 

interface or training program, based by Gamage et al., in [4]. Florjan and Gamage 

conducted research on user subjects or students outside Indonesia. Florjan in [5] 

states that MOOC’s have a bad reputation because only 10% of users are able to 

complete learning. Meanwhile, Gamage et.al in [4] stated that poor interface 

design is one of the causes of users not completing their learning in MOOC 

applications. 

Nurhudatiana & Caesarion in [2] conducted research on the user experience of 

using the Coursera and Udemy applications in Indonesia. The results of the 

research obtained are, according to users, Coursera is a credible MOOC platform 

and has a simple and clean user interface design. The user's opinion about Udemy 

is that Udemy is identified as a less formal platform with a colorful user interface 

design. Users tend to prefer a simple interface design, based by Korableva et al., 

in [6]. Research conducted by Sethi in [7] on the problem of learning dropouts on 

healtcare through MOOC’s with improved interface design, shows that changing 

the appearance of the interface through iterations can improve users. 
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The existence of a MOOC application is inseparable from the word of user. User 

experience is the totality of effects felt by users before, during, and after 

interaction with a product or system, based on by Rex Hartson, in [8]. User and 

system interaction in a feature can be recognized and known for its success 

through usability tests. The identification of usability can be seen from several 

user situations such as: the user expresses frustration, impatience, uncertainty, 

interest and needs when completing his tasks, Hertzum, in [9]. User Experience 

honeycomb written by Peter Morville in [10] offers seven aspects to identify a 

good user experience. 

Seven aspects of Honeycomb's user experience are based on by Morville, in [10] 

are usefulness, usability, desirability, findability, accessibility, credibility, and 

value. Usefulness means that the feature or product can be well received by the 

user. Usability means, the interface design displayed must have usability and 

provide convenience to the user. Desirability is the knowledge of what the user 

attracts, thus motivating them to continue using the product. Findability, pay 

attention to whether the user can navigate, access and find the location of the 

feature properly. Accessibility indicates whether users with sensory impairments 

can access the application properly. Credibility, which is the user's trust that needs 

to be explored for the interface design presented. Value, indicates whether the 

product used provides an impact and benefit to the user or related agency. 

According to Mansson et al., in [11] honeycomb's UX model works well to 

organize participant input to understand the existing value of the smartphone 

application. 

Ruang Guru and Zenius applications are MOOC-based applications that are 

developing in Indonesia, but research on user experience (UX) on the MOOC 

platform has not been studied in detail. Based on the description above, the 

formulation of the problem that can be drawn from this study is. 1) How user 

needs and user paint points in the Ruang Guru and Zenius applications. 2) Are 

there any differences in user experience towards the interface design of the Ruang 

Guru and Zenius applications. The findings in this study can be useful for MOOC 

providers, as knowledge in the field of educational technology, and can be used 

by professional designers application as a consideration when designing MOOC-

based applications in Indonesia. 

2 Method 

The method used in this study is the Remote Usability Test. The method is one 

of remote testing (synchronous). It means that the user and evaluator are in 

different physical locations and conduct testing sessions via video link, based on 

by Hertzum, in [9]. Researchers as evaluators can assign tasks to users, observe 

users while working on assignments, and listen the feedback given during or after 
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working on a given task. Users will be given the task of trying out the application 

and providing feedback. This research approach was used to consider pandemic 

conditions in Indonesia. The purpose of using the Remote Usability Test is to find 

out user behavior, user needs, and user pain points. Some studies have concluded 

that remote usability testing is effective, leading to user behavior and usability 

findings similar to other standardized tests, based on by Mcfadden et al., in [12], 

Sauer & Sonderegger, in [13]. 

The respondents of this study were five (5) students who came from different 

universities in Indonesia in the pharmaceutical field and were between the ages 

of 21 to 25 years old. Data collection was carried out on February 20, 2022. The 

characteristics of these respondents were selected to find out how the user 

experience in the segmentation was. All respondents as users are given the 

following tasks. 1) Users are confirmed to have installed the Ruang Guru and 

Zenius applications and are using a personal smartphone. 2) Users are given the 

first task to open the main page and try the "Learning Strategies" feature on the 

Ruang Guru application. 3) Users are given the task to trying out the "English" 

feature on the Zenius app. 4) Users are requested to try different things they like 

on the main page of both Apps. This testing process is carried out with the help 

of the Zoom application and users share a smartphone interface display so that 

researchers can observe what the user is doing. Data collection is carried out by 

recording the feedback submitted by users and observations to users when 

carrying out the assigned tasks. The data obtained were then analyzed with 

criteria as in Table 1. 

Table 1 The Ux Honeycomb Dimensions. 

 

Variabel Deskripsi 

Usefulness Users feel easy or well-received to the subject matter. 

Usability Users can use the buttons smoothly, Users can adjust the video display well. 

Desirability Users feel comfortable and interested in using the MOOC platform. 

Findability Users know the various features of the application, for example, knowing the 

material page or knowing how to answer the questions presented in the feature. 

Acessibility Users can listen and read from the learning video display well. 

Credibility Users feel that the materials, instructors, and teaching materials contained in 

the features are already credible. 

Value Users can receive the costs incurred in the MOOC learning package according 

to what is obtained or used. 

(source: Morville, 2004) 



Comparison of MOOC Applications User Experience  5 

 

3 Result and Discussion 

Based on the method and process of taking data from the research conducted, the 

following results were obtained. 

3.1 Usefulness 

Users on the MOOC platform, Ruang Guru and Zenius applications have the 

same feel. Users feel that both applications make them easier to learn and they 

can improve their skills through learning videos and materials followed by 

question and discussion features. Both applications based on their usefulness, 

have successfully assisted the users in understanding the material. 

3.2 Usability 

The usability element in the MOOC platform of the Ruang Guru and Zenius 

applications tends to be different. Users feel more comfortable and quicker to 

understand the buttons presented on the interface design of the Zenius application 

compared to the Ruang Guru application. The existence of advertising content on 

the MOOC platform is very much a consideration for users. Users tend to be more 

comfortable using interface designs with ad layouts that tend to be one place 

compared to appearing in several places.  In addition, the repetitive feature page 

sharing structure is less preferred by users. 

3.3 Desirability 

Users tend to have almost the same interest in presenting the material on MOOC 

Platform for the Ruang Guru and Zenius applications, but there are differences in 

the interface design, especially the layout. Users more like the systematic and 

structured sharing. This makes most users feel interested and facilitated in 

accessing the application. Users also feel challenged by the existence of features 

that get rewards. For example: if they completed a task well, then they will get a 

good score. In the interface design or user interface (UI), the user is more helped 

by a cleaner appearance with a simple shape. Overall, users feel that the interface 

on the Zenius application has the same color and is simpler when compared to 

the Ruang Guru application which is more colourful and has buttons with 

different styles. 

3.4 Findability 

Users confused when looking for one of the features presented in the assignment 

the MOOC platform on the Ruang Guru application. Users feel that the Ruang 

Guru application has too many ads, so that it covers the part of the features that 
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will be searched for. The arrangement of content on the features on the homepage 

or main page is an important point (start point) for users in accessing the 

application. If the user is confused at the initial stage, it will affect the next result. 

Content placement that is a priority for user needs is taken into consideration, for 

example, advertisements and key features. Users feel that the features in the 

Ruang Guru application appear simultaneously, while in the Zenius application 

on the homepage it is less and more focused. 

3.5 Acessibility 

In terms of acessibility, users of the Ruang Guru and Zenius applications feel that 

the readability of the application is clear, and the sound produced can be heard 

well. Users can adjust the appearance of the application, either portraits or 

landscapes.  All users report, when accessing learning materials there are no 

obstacles about the internet network, but some users feel confused when learning 

videos have usage restrictions because some users are users in the free package. 

Some users also give appreciation to both applications for providing a learning 

summary feature that is presented in a structured manner and writes down 

important points. Users have also suggested that explanations using pointers can 

make it easier to understand the material rather than seeing the tutor's posture 

directly. 

3.6 Credibility 

All users agree that Ruang Guru and Zenius have credible materials and 

professional teachers. Both applications are also the most downloaded online 

learning applications in Indonesia. This makes users feel safe in installing and 

accessing both applications. 

3.7 Value 

Users feel enthusiastic, interested and some want more information about Ruang 

Guru and Zenius applications. Just one of the seven users who were respondents 

in this study used paid services from the Zenius application. Price or paid content 

in Indonesia is still one of the considerations and it’s sensitive. This opinion is in 

line with the research conducted by Nurhudatiana & Caesarion, in [2] about 

MOOC’s in Indonesia, that most users still want a certain discount from the 

features offered. Pricing considerations on online learning are still not the main 

users need. On the other hand, Meng in [14] there was an increase in the field of 

electronic needs in Indonesia. This is an indication that in the future there will be 

an increase in the need for online-based learning. 
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4 Conclusion  

Based on the research that has been done, it can be concluded that the usefulness 

aspects of the Ruang Guru and Zenius applications based on the MOOC platform 

are successfully used well by users. However, in terms of the usability aspect, 

users are more comfortable using the Zenius application because the buttons and 

icons used are easier to understand, this is in line with similar research conducted 

by Kusuma et al., in [15] on Ruang Guru application, that the desirability aspect 

has the lowest value caused the community in Ruang Guru has not been fully 

formed, so the users not many understand the features presented. In terms of 

acessbility, credibility, and value, the two applications tend to have similarities. 

Users of the MOOC platform in the application tend to be more comfortable using 

features with structured materials, there are learning challenges, easy recognize 

buttons with clean layouts and simple shapes, and there are not too many colors. 
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Abstract. Vortices are topological defects that exist in the planar dimension. In 

this paper, we present first-order formalism to Maxwell-Chern-Simons-Higgs 

model with general coupling functions using the BPS Lagrangian method. We 

obtain finite an energy solution with the potential that depends on the generalized 

functions ,(| | )w N and ,(| | )h N . We introduce some particular generalized 

functions and present the numerical solution to the obtained BPS equations. We 

find that the vortex solution of our model does not have electric field and the 

energy density forms a ring-like structure. Using the conserved local (1)U

current, we obtain that the charge density of this model is localized and the charge 

itself is proportional to the magnetic flux. 

Keywords: BPS equations; BPS Lagrangian; Maxwell-Chern-Simons-Higgs; 

topological defects; vortex. 

1 Introduction 

Topological defects have become an interesting topic of discussion in recent 

years. This type of solutions which arise from a nonlinear model can be 

interpreted as a type of particles that is different from the usual elementary 

particles in the Standard Model. They have distinct topological property from 

their vacuum such that there are no physical processes with finite amount of 

energy which can deform these solutions into their vacuum. One particular kind 

of topological defects in planar space is known as vortices, Manton et al. and 

Weinberg [1, 2]. There exist two kind of vortices, namely global and gauged 

vortices, each corresponds to the global and local (1)U  transformation 

respectively. The generalization of global vortices in 3+1 dimensional spacetime 

have their application in cosmology. Kibble mechanism explains how the 

formation of cosmic strings may occurs in the early universe during the course of 

symmetry-breaking cosmological phase transitions, Weinberg and Kibble [2, 3]. 
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Gauged vortices also have their own interesting application in condensed matter 

physics, mainly in the superconductor of the second group that has been studied 

by Abrikosov in [4]. 

The standard kinetic term of the gauge field in gauged vortices is the Maxwell 

Lagrangian. However, in the odd-dimensional spacetime, there exist another 

possible kinetic term for the gauge field that is Lorentz invariant, local, and 

remain gauge invariant up to its boundary term, that is the Chern-Simons term, 

Dunne [5]. In planar dimension, coupling between Chern-Simons term and matter 

field give rise into a new kind of particles which have distinct statistics from the 

ordinary bosons and fermions. It was studied by Wilczek in [6] and is called 

anyons. 

Mathematically, it is possible to consider a model in which the kinetic terms of 

the gauge field are described both by the Maxwell and Chern-Simons term. In 

one of the earliest studies, Lee et al. [7] shows that coupling between Maxwell-

Chern-Simons term and the Higgs field (MCSH) give rise into electrically 

charged vortices. The first differential formulation in this study leads into a 

conclusion that the self-dual solution is static and there is an identification 

between the scalar gauge field and the neutral scalar field, removing the gauge 

invariant problem. This study is generalized by Bazeia et al. in [7] by adding 

generalized coupling functions. In this generalization, coupling functions 

between Maxwell and the kinetic term of neutral scalar field remain identical, 

which makes the scalar gauge and neutral scalar field remain identical. Different 

approach was done by Torres in Ref. [8] by introducing anomalous magnetic 

moment to the coupling between gauge and Higgs field. This addition makes the 

second order dynamical equation for the gauge field to be satisfied by first order 

differential equation. This enables the temporal gauge field to be written in terms 

of the Higgs field, thus removing the gauge invariant problem. Generalization of 

this model was done in a quite similar manner as in the previous model1 was done 

by Andreade et al. [9]. Recent study by Andreade et al. [10] shows that vortex 

solution may exist in the generalized MCSH model even with no neutral scalar 

field and minimal coupling between gauge and the Higgs field. Approach to this 

model was done by considering the stressless condition. In this study, first-order 

differential equation is introduced in the analysis such that is satisfy stressless 

condition and the equation of motion. The consequence of this is that the equation 

which relates scalar gauge field to the Higgs field is obtained. 

We learn that in the previous studies, the identification between temporal gauge 

field and a scalar field is need to be done to avoid violating gauge invariant 

condition. In this paper, we attempt to obtain vortex solution with all the involved 

 
1 The one with neutral scalar field. 
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fields independent to one another. The method that we will use to obtain the first-

order formalism is the BPS Lagrangian method introduced by Ardian in [11]. 

This paper consists of four sections. In Sec. II, we introduce the model and apply 

the radially symmetric ansatz into it. In Sec. III, we implement the BPS 

Lagrangian method into the model and analyze the obtained equations 

numerically. Finally, we conclude this study in Sec. IV where we give our final 

comment and discuss the possibility for further research. 

2 Generalized Maxwell-Chern-Simons-Higgs Model 

In this paper, we consider the most general version of the model with the 

Lagrangian density 

 

2(| |, )
|, ) | |

4 4

(| |, )
|, ) ,

(|

      
2

(|

h N
F N D

G

F A F w

N N
N

V N

 

   





 
 




− +

+ −

= −

 

L ò

 (1) 

where ,(| | )h N , ,(| | )w N , and ,(| | )G N  are the generalized coupling 

functions that satisfy positive-definite and dimensionless condition, ,(| | )V N

is a general potential with non-negative value, F A A     −=  is the abelian 

gauge curvature tensor, and ieAD    =  +  describes the minimal coupling 

between Higgs and the gauge field. 

The equation of motions for the fields in this model are given by the Euler-

Lagrange equations. For the gauge field, we have 

 ( )  ,hF J F  

 + =  (2) 

where 

 ( ) ,J D Diew     −=  (3) 

is the (1)U  conserved current and 

 (1/ 2) ,F F 

= ò  (4) 

is the dual of gauge curvature tensor. From eq. (2), one can observe that the 

temporal gauge, 0 0A = , cannot be used since it will lead to the trivial solution. 

The remaining equation of motions to Lagrangian (1) can be written as 
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0 ,

D wD F F N Nh w D

V

  

    



 + 

+

−

 =

− 
 (5) 

 
( ) ( )2  2 |

0

1
|

2

 ,

N N N

N

h F F G N NN wG D

V

  

     +     −

=

+

+

 (6) 

We may also calculate the energy-momentum tensor for the latter calculational 

purpose. 

 

1
| (, ) |, )

4

1
         (| |, )  ,

|

2

(| N F F F F NT

G N

h V

N N N N

     

 

   



   

 

 
+ + 

 
=

 
+     


−



 (7) 

We are interested to the radially-symmetric static solution of the form 

 0 0;    ( ),( , ) ( ) ( );     inr vg r e N rN A A r  =    (8a) 

 ( )
ˆ

( , ) ( ) ,A r a r n
er


 = − −  (8b) 

with v  being the vacuum expectation value of Higgs field and 1, 2,n  =  is 

the winding number. Substituting ansatz (8) into the Lagrangian density (1), we 

obtain 

 ( )

2 2 2
2 2 2

0 2

2

0 0

2 2 2 2

0

( )
' ( )

2 2

    

.

( )

' ( )( )    '( )
2 2

       

( )

 

eff

h h a r a g
A g r

er r

G
N r

er

e

r v w

A r a n A r

v A g w V


+

   
  

   

−

+

= − − +

− −

−

L

 (9) 

We may also take the 00-component of the energy-momentum tensor and write 

it in terms of the defined ansatz so that the energy density of this model is 
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2 2 2
2 2 2 2 2 2

0 02 2 2

2

2

      '( ) ,

'
' ( ) '( )

2

h a a g
A r v w g r A g

e r r
e

G
N r V


   

= +   
 

+ +


+ +

+
  (10) 

where we have ( , )w w g N , ( , )h h g N , ( , )V V g N , and the primed 

function denotes its derivative with respect to r . 

3 BPS Equations Formalism 

3.1 BPS Lagrangian Method 

It has been shown in [11] that the BPS Lagrangian method is sufficient to derive 

the BPS equations for vortices in the standard and generalized Maxwell-Higgs 

and Born-Infeld-Higgs models. Furthermore, the method has been used for the 

case of Skyrme model [12]. In the BPS Lagrangian method, we basically trying 

to rewrite the original Lagrangian density into quadratic terms that consist of all 

first-derivative of the fields by subtracting it with a BPS Lagranigan density, 

BPSL . The Bogomolnyi’s equations are obtained when all these quadratic terms 

are equal to zero, 0BPS =−L L . The cost for introducing this BPS Lagrangian 

density is additional constraint equations, which are the Euler-Lagrange 

equations of the BPS Lagrangian density, that must be considered in solving the 

Bogomolnyi’s equations. As an example, a Lagrangian density of a model with 

k -scalar fields can be written down as, 

 ( )1

1

,( ; ;  , , )
k

i i N j

BPS

i

f x    
=

−  = −L L  (11) 

with , 11, , 1, ,i i kj  − + = . Setting 0BPS =−L L , the Bogomolnyi’s 

equations are given by 

 
1, , ) .( ; ;i i N jf x      =  (12) 

For the most of well-known cases, the BPS Lagrangian density consists of only 

boundary terms, or in another word its Euler-Lagrange equations are trivial [11]. 

In general, the BPS Lagrangian density can also contain non-boundary terms such 

as shown in [13] which results in BPS vortices with non-zero stress tensor in the 
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generalized Maxwell-Higgs and Born-Infeld-Higgs models. In this article, we 

consider a BPS Lagrangian density only with non-boundary terms of the form2, 

 31 2
0 0 ( ) ,'( ) '( ) 'BPS

XX X
g r a r A

r r r
X r− −= −−L  (13) 

where 0( , , , )i iX X g a A N  with 0,1,2,3i = . This BPS Lagrangian is not the 

most BPS Lagrangian but it is be sufficient for our purpose in this article, as it 

will be clear in the next sections. 

3.2 BPS Equations for All Effective Fields 

In the BPS limit, we calculate 0BPS =−L L  and solve the equation for each field 

one by one. We obtain, 

 1

2
,

2
'( )g

X

rv
r

w
=  (14a) 

 ( )2 0 ,'( ) 2
2

er
A

h
a r eX = −  (14b) 

 3
0

)
' ( )

2

( 2
,

n a

r

eX
A r

e h


=

− −
 (14c) 

 4 ,'( )N
X

r
rG

=  (14d) 

and a constraint equation. This constrain function can be written in the form of a 

polynomial in r . Since the coefficients of this polynomial do not contain r
explicitly, this constraint equation will be satisfied if each of the coefficient is 

zero, 

 

2
2 2 2 20 2

0 0

( )
,

8

2A
X

X
e v g w V

h

e
A


−= − +

−
 (15a) 

 
( )

2 2 2
32 2 2 4 1

2 2

2 ( ) 4 2
8 .

eX a n X X
v a g w

e h G v w


+− +

+ −
=  (15b) 

Besides the above constraint equation, there are other conditions that must be 

satisfied by the BPS Lagrangian. From the Euler-Lagrange equations of the BPS 

 
2 We follow suggestions in [13] to determine explicit radial coordinate dependent for 

each term in the BPS Lagrangian density. 
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Lagrangian, we may substitute the BPS equations (14) into these equations. We 

then write the equations in polynomial of r and setting all the coefficients to zero. 

From the coefficient of 
0r -term, we find 

 2 2 0( , , ),g AXX N  (16a) 

 0 0( , , ) ( , , ),     ( 1,3,4).l lX aY g A N Z g A N l= + =  (16b) 

Substituting the above results into the coefficient for 
1r -term, we write the 

obtained result as a polynomial in ( )a r . From 
0 1a r -term, we obtain 

 

( )
2 2 2 2

22 0
1 0 2

2 0

)1
8

4 (
,2

)2

( e v
Y

V A

g

g w
h A

h

h

e eX
eX

A g




  − 
+ −=  

  −
 (17a) 

2 2

0
3

0 2

,
2

4

2

ev g A hw
Y

A eX e




+=

−
 (17b) 

( )
2 2 2 2

22 0
4 0 2

2 0

)(1
2  .

4
8

(2 )

e v g w
Y h A

V A h
eX

eh eX A N N




  − 
+ − 

−   
=


 (18) 

We consider a simple case where 0 0X = such that 

 
2 2 2 2 20 2

2 02
,2 ( )

2

A sx
X e h V A e v g w

e e


+= −  (19) 

where 2 1sx =  denotes the choice of signature in the solutions of 2X . 

If we hold the dependency of 0A with respect to r , then the coefficient for 
2 1a r

-term requires 0 = . Therefore, we must consider 0 0( )A r A , where 0A is a 

constant. This condition and the the Bogomolnyi’s equation (14c) imply 

 3
2

,
n

Z
e


=  (20) 

 ( )
2 2 2 2

2 2 2 20

2
,2

A e v g w
V e v g wh 


= +  (21) 

with a condition 0 2sgn( sgn( sgn( ) 1sgn( ) ) )A xe s    = + . Substituting those 

functions into all the constrain equations and the equation (15b), we find the 

coefficient of 
2a gives 
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We find that the only possible solution is 1 4 0Z Z= = and the solution to (22) is 
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where 

2
2

2 2 2 0 )
.

( eg
g

A

g

hw
w

 
 

 
  The corresponding Bogomolnyi’s equations 

are 
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In this BPS limit, one may show that the energy density (10) becomes 

 

2 222 2
2 02

2 0 2 2 2

0

,
2 ( )

BPS

A esx v d ag wh
sx A e

A e r dr
B





= − +  (25) 

With B being the two-dimensional magnetic field that is defined as 

 .(
1

)
da

e
B

r r
r

d
= −  (26) 

To this model, we apply the standard boundary condition for topological vortices 

 0(0) 0,       (0) ,       (0) ,g a n N N= = =  (27a) 
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 ) 1,       ( ) 0,     .  ( )(g a N N =  =  =  (27b) 

Integrating the BPS energy density (25) with respect to the boundary condition 

(27) throughout all space, we obtain 

 

2 2

0
2 2

.2  2BPS BPS

A
E nr dr

e
sx


  = −=   (28) 

The negative sign indicates that positive 2sx is related to negative winding 

number, and vice versa. 

3.3 Numerical Calculation 

For the following calculation, we do the rescaling 

 0 0,     ,     .,     r N N vA
e

A
r

e
v

e

  


→ → → →  (29) 

In this model, there are three generalized coupling functions and a potential that 

are free to choose. Nevertheless, equation (21) and the positive definite condition 

of (23) reduce the number of free parameters to two. From this, we define the 

constraint functions to be 
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 (30b) 
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.
3

3

2 3 3 3

N
G g N
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 (30c) 

One may check that the above definition satisfy the positive-definite condition. 

With this coupling functions, the potential becomes 

 

4
2 2 2 2 2

02
( ) (1 ) ,V g v g g

e
A


= −  (31) 

and the BPS equations, 
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From eq. (25), the energy density of this model can be written as below. 

 

4
2 2 2 2 2
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3
2 .(1 ) 1

4 3 3 3 3
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a
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v r N g g g
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e
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 (33) 

The behavior of the fields near origin may give better understanding to the 

boundary condition for numerical analysis. By writing the solution to equations 

(32) as power series, we obtain 

 1

0( ,0)
ngg r r 

 =  (34a) 

 1

2
20 2
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0 1

( ,
2

0)
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3(
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N
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+

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= −  (34c) 

From the above result, we may implement the boundary condition for neutral 

scalar field near its origin as '(0) 0N = . 

For the numerical analysis, we present the solution for several values of the 

constant temporal gauge field, namely 0A = 0.80 (dotted), 0A = 1.15 (dash-

dotted), and 0A = 1.50 (solid). In Fig. 1.a., we present solution for the modulus 

of the Higgs field, ( )g r , and the vector gauge, ( )a r . In this calculation, we set 

2 1sx = −  and 1n ve  == = = . These solutions obey the standard boundary 

condition for topological vortices. As we increase the value of 0A , we get a 

steeper plot. This is due to the fact that the derivative of those functions is 

proportional to 0A . Numerical solution to the neutral scalar field is presented in 
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Fig.1.b. As we can see, it approaches constant value as we have 0 2A → . This 

result can be traced back to eq. (32b), that if 
2 4

0 / 4A v → then '( ) 0N r → . 

However, we cannot present the numerical solution for constant neutral scalar 

field due to the limitation of the numerical method that we use. 

We also vary the vacuum expectation value of the Higgs field, namely v = 0.80 

(dotted), v = 1.00 (dash-dotted), and v = 1.20 (solid), with 2 1sx = −  and 

0 1e n A == == . As we can see from Fig.2, the numerical results are pretty 

much similar to the results that we have obtained for several value of 0A . 

However, the solution for neutral scalar field shows the opposite trend as we 

increase the value of v . For the greater value of v , this solution deviates further 

from the constant solution. This is due to the same reason as the one that we have 

seen in the previous calculation. As the value of 
4 0.25v → , while the other 

constants are unity, the solution for neutral scalar field will approach a constant 

solution. 

 
(a) (b) 

 
                                (c)                                                             (d) 

Figure 1 (a) Numerical solution for several values of 0A to the Higgs ( )g r

(increasing), vector gauge field ( )a r (decreasing), and (b) the neutral scalar field 
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( )N r from the BPS equations (32). In (c) the corresponding magnetic field is 

obtained from (26), and in (d) the energy density is presented. 

From the solution of eq. (32), we may obtain two observables namely the 

magnetic field and energy density. There is no particular difference for the 

numerical solution of the magnetic field and energy density, whether we vary the 

constant value of 0A or v . However, the energy density in this solution is quite 

different from the one obtained before by Bazeia et al. [7] and Andreade et al. 

[9], that in near origin its value approaches zero. This ring-like vortices is also 

obtained before by Andreade et al. in [10]. Nevertheless, the solution that we 

have obtained here is still different, it has no electric field. Even so, these vortices 

still have magnetic charge. From (3), we may calculate the zeroth component to 

obtain 

 

3
0 2 2

0 .2J A g w
e

v


 =  (35) 

Using eq. (24a), we may integrate the charge density (35) for all space to obtain 

 

3

0
2

2

0

 2 .2 r dr sxQ n
A

e A


  = −=   (36) 

The above result can be interpreted as the magnetic charge of this MCSH vortices. 

 
(a)                                                               (b) 
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                               (c)                                                              (d) 

Figure 2 (a) Numerical solution for several values of v  to the Higgs ( )g r

(increasing), vector gauge field ( )a r (decreasing), and (b) the neutral scalar field 

( )N r from the BPS equations (32). In (c) the corresponding magnetic field is 

obtained from (26), and in (d) the energy density is presented. 

4 Conclusion 

We have presented that topological vortex solution to the MCSH model described 

with Lagrangian density (1) exist. In our derivation, we hold the condition that 

all the involved fields are independent to one another. This leads to a conclusion 

that the value of the scalar gauge field is constant, thus the vortex solution that 

we have derived does not have electric field. However, the magnetic field for this 

model can be calculated using (26). From the local (1)U conserved current, we 

may calculate the magnetic charge and we obtain that its value is proportional to 

the magnetic flux. 

We also find that the potential depends to the generalized coupling functions 

,(| | )w N and ,(| | )h N . For numerical analysis, we introduce the explicit form 

for the generalized coupling functions such that they satisfy the positive definite 

condition. The numerical solution for ( )g r and ( )a r shows the usual behavior 

for the topological vortices. We do the numerical calculation for several values 

of 0A and v , with the other non-varying constants are set to be unity. We obtain 

that the solution for neutral scalar field approaches constant solution as 
2 4

0 / 4A v → . In this paper, we do not consider the solution for constant neutral 

scalar field since the numerical method that we use becomes ineffective. 

The energy density for this model is rather different from the previous studies 

done by Bazeia et al. [7] and Andreade et al. in Ref. [9], that the energy density 

of this solution approaches zero near the origin. This ring-like solution was also 
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obtained before by Andreade et al. in [10]. However, the vortex solution that they 

have obtained is different from our solution in a sense that their approach involves 

the identification between scalar gauge field and the Higgs field. 
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Abstract. The existence of BRT Trans Jateng corridor I Semarang Area gets 98% 

interest and supportive response for the development of public transport based on 

BRT by Priyatno in [16]. The Society's response who support and interest in the 

development of BRT indicated that the application of BRT Trans Jateng 

Especially corridor I Semarang Area quite successful. Based on that information, 

an Analysis operation of BRT Trans Jateng was conducted to know about the 

parameter which influences the operation of BRT Trans Jateng. Two methods are 

being used, they are Data Envelopment Analysis and Analysis of Asociation. The 

result of the Data Envelopment Analysis shows that Covid 19 influences the 

operation of BRT Trans Jateng. There is a decreasing efficiency of BRT Trans 

Jateng around 51.3% from the two routes that are being tested. Further, the 

analysis association of operational of BRT Trans Jateng gives a result that the 

parameter which influences the total passenger of BRT Trans Jateng is a 

population that has a positive correlation. Every 1% increase in population will 

influence a 0.491% increase in the number of total passengers. The other 

parameter such as mileage, fleet, bus stop, number of employees, and traveling 

time has a positive correlation to the number of passengers although it is not 

significant while ritation have a negative correlation. 

Keywords: BRT trans jateng; data envelopment analysis; analysis association; 

operational. 

1 Introduction 

Central Java Province is one of Indonesia’s provinces that applied a Bus Rapid 

Transit (BRT) as one of their policy to provide intercity public transport. Bus 

Rapid Transit (BRT) of Central Java Province which is known as BRT Trans 

Jateng applied BRT Agglomeration which connected one region to other regions 

at affordable rates. Bus Rapid Transit is one alternate choice of public transport 

which promising, sustainable and could provide good accessibility and affordable 

rates from one region to another region compared to rail-based transit such as 

light rapid transit (LRT) and commuter train (United States Government 

Accountability by Nelson, etc, in [13]. Bus Rapid Transit (BRT) plays a role in a 

development region, especially for the road that is passed and also gives an 
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agglomeration effect for the surrounding area and could promote a city 

reconciliation of design, increasing the value of land and environmental 

improvement by Cui, etc, in [6]. Hossain in [12] also said that BRT is a choice 

for public transport which have the potential to be applied in developing cities 

that have limited funds. 

In 2017, Balai Transportation of Central Jawa towards UPT from the Department 

of Transportation announced an official BRT Trans Jateng Corridor I with a route 

from Tawang Station (Semarang) to Terminal Bawen (Bawen) with the 

expectation it could help the public, especially student and labor to get access to 

public transport which safe, comfortable and affordable. The existence of BRT 

Trans Jateng corridor I Semarang Area gets 98% interest and supportive response 

for the development of public transport based on BRT (Priyatno (2018)). The 

Society's response who support and interest in the development of BRT indicated 

that the application of BRT Trans Jateng Especially corridor I Semarang Area 

quite successful. That public response also gets some evidence from the load 

factor of BRT Trans Jateng Corridor I Tawang Station-Terminal Bawen which 

reach 97% in 2019. That two conditions are an indication that the application of 

BRT Trans Jateng has been a success and got a positive response, especially from 

the public in Central Java Province. Based on that, this research does an analysis 

of the operational application of BRT Trans Jateng to analyze a factor that could 

support an application of BRT Trans Jateng. 

2 Literature Review 

2.1 Efficiency and Effectiveness 

The definition of efficiency and effectivity based on Potocan in [15] was based 

on previous research and it differs in two groups. A first group is a group that 

uses an approach and a meaning to separate efficiency and effectivity. The 

separation is based on a difference in criteria among them such as an approach to 

investigating an aspect and the scope of the study. Based on this group, efficiency 

is a concept of organization which is focusing on the internal organization. 

Further, efficiency is a relation of quantity from the input used (need) to get an 

output. Meanwhile, the effectivity is a comprehensive study about an operational 

organization that is based on an understanding of the definition and goals of an 

organization and also a strategy of the organization in the operational process. 

Effectivity is an action of a process to achieve goals in the research area. For these 

cases, the research focuses on the operational (habit) of an organization (in whole 

or a part) in a way to achieve a goal or hope from the organization by Potocan in 

[15]. 
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For the second group, Potocan in [15] said that efficiency and effectivity are 

understood as synergic research in the whole or part of the organization. 

Efficiency and effectiveness are analyses as a process of investigation of an 

organization which differs by an aspect that being research. Efficiency and 

effectivity joined in content with connected based on synergy and the dependency 

from an operational and behavior of the organization. The fundamental things 

that are based on this theory are efficiency and effectivity is a unity method that 

is being used in the research. 

Farel in [8] in his research about “The Measurement of Productive Efficiency” 

also mentions about efficiency on the part of a firm is a successful process to 

produce a maximal product with a given input. Efficiency is the process to 

produce a product in constant return to scale conditions. Further, Farel in [8] 

explains that to calculate an efficiency we need to define the assumption that 

would be used to determine the production function of efficiency. In other words, 

there is a comparison between the performance of a firm toward an ideal standard 

from an efficiency which is considered the best one. Depending on that, the 

process to define a production function of efficiency need to be done before 

calculating a significance of the measuring an efficiency. 

A Discussion of efficiency in public transport according to Daraio, etc., [7] is 

more focused on the result of efficiencies such as a direct impact of the 

implementation of public transport  (the increasing efficiency and quality that is 

offered by public transport) and external impact such the decreasing of pollutant 

and congestion also increase the need of a worker in the city center. Further, 

Daraio, etc., [7] declare that efficiency analysis in the implementation of public 

transport not only focuses on the number of the passenger but also on the impact 

on intervention from the transportation system which influences an 

environmental footprints, land cover use, accessibility, and also the objective of 

the region. This analysis would be a deliberation for implementing a new policy 

as an impact from efficiency analysis which occurs such as developing new 

infrastructure. 

2.2 Data Envelopment Analysis 

Data Envelopment Analysis is a mathematical approach that is being used to 

evaluate performance from a group of an entity known as Decision Making Unit 

(DMUs) by converting a multiple-input to be a multiple outputs Cooper, etc, in 

[5]. Data Envelopment Analysis is introduced by Charnes, Cooper, and Rhodes 

in 1978 as a mathematical model which provides new ways to estimate an empiric 

relation from a production function that is part of the modern economy. The 

analysis process to determine an efficiency from DMU using a Data Envelopment 

Analysis does not need any assumption for formulation and variation for a model 
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such as being needed in linear regression or nonlinear regression. It would be 

helpful to analyze the process without depending on any formulation. An 

Efficiency result from every analysis in Data Envelopment Analysis is an 

Efficiency which based on two things i.e (a) a DMU defined as maximally 

efficient (100 %) if only there is no input or output which could be added without 

decrease or increase in input and/or output, (b) a DMU defined as maximally 

efficient (100%) if only performance from another DMU didn’t show any 

increasing value without any decreasing an input or output (Cooper, etc., in [5]. 

 

Georgios, etc., in [10] used Data Envelopment Analysis (DEA) to evaluate the 

performance of a route bus in the public transport system in Thessaloniki. In that 

research, DEA used to provide tools used to find the most efficient route and the 

not efficient one and also a relation in the condition that the goals of performance 

do not meet the standard value which needs some improvement. Further, 

Georgios, etc., in [10] discuss an initial definition of relative efficiency from 

DMUs which is determined from a basic calculation of Data Envelopment 

Analysis which forms an equation for a linear combination that connected a group 

number of observations from a group of a sample. An explanation for relative 

efficiency, Georgios, etc., in [10]  give a sample if we have j = 1,2,...,n which 

DMUs with m input (X1j, X2j,…., Xmj) and s output (Y1j, Y2j,…, Xsj) then the 

value of efficiency from each DMUk (K is a value from 1,2,…,n) could be 

calculated with this equation. 

 

 

𝑀𝑎𝑥𝜃 = ∑𝑟=1
𝑠  𝑈𝑟𝑌𝑟𝑘

∑𝑖=1
𝑚  𝑣𝑖𝑌𝑖𝑘

⁄ = 1                          (1)  

𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 ∑𝑟=1
𝑠  𝑈𝑟𝑌𝑟𝑘

∑𝑖=1
𝑚  𝑣𝑖𝑌𝑖𝑘

⁄  ≤ 1(j=1,…,n)             (2)  

𝑢1,𝑢2,…..,𝑢𝑠 ≥0                      (3)  

𝑣1,𝑣2,…..,𝑣𝑚≥0                 (4)  

 
Based on the equation above, DMU which has a maximal efficiency is a DMU 

with Ɵ value is near 1. 

Another Research is done by Hirschhausen in [11] using an approach CRS and 

VRS from Data Envelopment Analysis to analyze the efficiency of public 

transport in Germany. In that research, the analysis done with input is a vehicle 

and worker while the output is a pesangger/km. At the end of that research, there 

is a further analysis that uses a bootstrapping mechanism as a process to test the 

result of the Data Envelopment Analysis. 
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Data Envelopment Analysis is also being used by Pina in [14] for research in 

comparing the efficiency of the public and private sectors to provide public 

transport in Spain. In his research, Pina in [14] uses Data Envelopment Analysis 

which collaborates with logit regression and cluster analysis. Logit regression and 

cluster analysis are used to could give a justification for the compatibility of a 

result, data, and process. Depending on the research done by Pina in [14], know 

that km/vehicle, price/pesangger, and fuel/100km are a parameter that influence 

Efficiency. 

In this research, the model which is used to be a reference for analysis is the 

model Data Envelopment Analysis from Fitzova, etc., in [9] in her research about 

“Determinants of urban public transport efficiency: a case study of Czech 

Republic” which use a Data Envelopment Analysis for identified a factor which 

influences an efficiency from a public transport system in Republic Czech. The 

method used for analysis in Fitzova, etc., in [9] research is a Data Envelopment 

Analysis and Tobit Regression. Data Envelopment Analysis in the early step is 

used to identify an efficiency value from DMU while Tobit Regression is used to 

find a relation between an efficiency value and every parameter. There is 4 step 

that is done in Fitzova, etc., in [9] research which is (a) determine a DMU, 

determine an input and output variable, (c) determine a model and calculate a 

DEA Score, and (d) descriptive analysis for the result of efficiency.  

3. Method 

The analysis method that is being used in this research is Data Envelopment 

Analysis and Association Analysis. In the first stage of analysis, there is Data 

Envelopment Analysis to find an efficiency value from each DMU. In the second 

stage, there is Association Analysis to find a relation between a variable 

independent and variable dependent in each DMU. Detailed discussion about 

Data Envelopment Analysis and Association Analysis is contained in the 

following discussion. 

3.1 Data Envelopment Analysis Method 

In Data Envelopment Analysis, there is a process of comparing every Decision-

Making Unit (DMU) to a determined benchmark by Santos [17]. Data 

Envelopment Analysis has 2 (two) kinds of approaches to analyze the DMU to 

reach maximal efficiency. The two kinds of approaches are to increase the output 

until reaches MO (maximization of output) and decrease the input until reaches 

MI (minimization of input) which is known as variable return to scale (VRS) and 

constant return to scale (CRS). Data Envelopment Analysis is an analysis model 

which is used to find a parameter that directly affects the efficiency from 

implementing BRT Trans Jateng. 



 Operational Analysis of BRT Trans Jateng 29 

 

 

Data Envelopment Analysis was introduced by Charnes in [3] in their research 

about “Measuring the efficiency of decision-making units”. The goal of the 

research by Charnes in [3] is to develop a method that can be used to measure 

efficiency from every choice based on the special reference which can be used to 

evaluate a “public program”. Further, the “public program” in the research which 

done based on decision-making units (DMUs) which have input and output 

values known by Charnes in [3] as Data Envelopment Analysis (DNA) Constanta 

return to scale (CRS). Efficiency in Data Envelopment Analysis is a total value 

of output / total value of the input. The mathematical equation form of the CRS 

Data Envelopment Analysis Model which was developt by Charnes in [3] with 

input-oriented is, 

 

      min𝜃−𝜀(Σ𝑖=1
𝑚 S𝑖

−+ Σ𝑟=1
𝑠 S𝑟

+)              (5)  
      Σ𝑗=1

𝑛 𝑛𝑋𝑗𝜆𝑗+ S𝑖
−= 𝜃𝑋𝑖0                 (6)  

      Σ𝑗=1
𝑛 𝑌𝑗𝜆𝑗− S𝑟

+= 𝑌𝑟0                                        (7)  

 

With value 𝜆𝑗≥0, 𝑆−≥0, 𝑆+≥0 ; 𝜕≥0, 𝛽≥0 ; i = 1,2,…,m; r=1,2,…,s; 

j=1,2,…,n. When 𝜃 is efficiency, S- is a slack variable based on input; S+ 

is a residual variable based on output; 𝜆𝑗 is a coefficient index from input 

and output. While equation form of the CRS Data Envelopment Analysis 

Model with output-oriented is, 

 

    max𝜙+𝜀(Σ𝑖=1
𝑚 S𝑖

−+ + Σ𝑟=1
𝑠 S𝑟

+)           (8) 

      Σ𝑗=1
𝑛 𝑛𝑋𝑗𝜆𝑗+ S𝑖

−= 𝑋𝑖0         (9)  

      Σ𝑗=1
𝑛 𝑌𝑗𝜆𝑗− S𝑟

+=𝜙 𝑌𝑟0                                                 (10)  

 

With value 𝜆𝑗≥0, 𝑆−≥0, 𝑆+≥0 ; 𝜕≥0, 𝛽≥0 ; i = 1,2,…,m; r=1,2,…,s; j=1,2,…,n. 

When 𝜃 is efficiency, S- is a slack variable based on input; S+ is a residual variable 

based on output; 𝜆𝑗 is an coefficient index from input and output. 

In 1984, Banker, Charnes, & Cooper do further research about a modification 

from the method of DEA CCR. In that research, Banker, etc., in [2] use a 

segregation variable that could be identified as an operational process that could 

produce an increase, keep or decrease in multiple input and multiple output 

situations. The result from the calculation is not only a single output, but also a 

modern version of economics. Further, Banker, etc., in [2] provides a model to 

estimate technically and scale efficiency from decision-making units (DMUs) 

based on reference from an efficiency value of production frontier. The 
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fundamental difference between DEA CCR model and DEA BCC model is a 

constraint in BBC model which always get a 1 value or in mathematically 𝑌𝑗𝜆𝑗 

=1. 

The Data Envelopment Analysis model which would be used in this research to 

analyze the efficiency of BRT Trans Jateng is DEA model developed by Charnes, 

Cooper, and Rhodes (CCR) with constanta return to scale. This model was used 

by Fitzova etc, in their research in 2018 that has been discussed in theory. 

3.2 Association Analysis Method 

Association Analysis which would be used in this research is an association 

analysis with multiple linear regression techniques. This technique is being used 

to compose a relation equation of a variable using interval data or ratio data which 

have more than one predictor (variable independent) by Angelia in [1]. The 

process of association analysis in this research with multiple linear regression 

technique was using Predictive Analytics Software (PASW) from IBM SPSS. 

4. Discussion 

4.1  Result of Data Envelopment Analysis 

The Data Envelopment Analysis process in this research is done by comparing 

the performance of existing operators (bus consortium companies) from the 

various route in BRT Trans Jateng. That various route in BRT Trans Jateng is a 

Data Measurement Units (DMUs) of the research. In this stage, applied an 

assumption was used to find an implementation of BRT Trans Jateng which was 

based on the influence of external factors such as a Covid 19 and a year of 

implementation BRT Trans Jateng. 

In the first process of Data Envelopment Analysis of implementation of BRT 

Trans Jateng, a few assumption and limitation is being used. This assumption and 

limitation were caused by a limitation in data from Central Java Transportation 

Service. Based on that, the assumption and limitation that are being used in this 

analysis is, 

a) Parameter which being tested in this research is a result of the parameter 

from a deduction process from previous research. Further, the parameter 

is being conducted by an adjustment with data from Central Java 

Transportation Service. 

b) Data measurement unit (DMUs) being used in this process is a route of 

BRT Trans Jateng. Each route of BRT Trans Jateng has a different 
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operator which is customized based on a consortium of existing 

operators. 

c) There is a variation in the process analysis, in the first variation, there’s 

an assumption that covid 19 does not affect the number of total 

passengers who use BRT Trans Jateng. Depending on that assumption, 

the analysis process is done with current year data. 

d) In the second variation, there is an assumption that covid 19 affects the 

number of total passengers who use BRT Trans Jateng. Depending on 

that assumption, the analysis process is divided into two cases which use 

data from DMUs before Covid 19 and also data from DMUs after Covid 

19. 

e) In the third variation, there is an assumption that the year of 

implementation of BRT Trans Jateng affects the number of total 

passengers. Depending on that assumption, the analysis process is 

divided into two cases which use data from DMUs in the first year of 

implementation and data from DMUs in the second year of 

implementation. 

f) The whole process of Data Envelopment Analysis in this research uses a 

method of DEA CRS (Constanta return to scale) model developed by 

Charnes, Cooper, and Rhodes (1978). 

variable output for the parameter used in this research. The parameter of a 

variable input is bus stop, mileage, ritation, traveling time, number of employees, 

vehicle operating process, and population. While the parameter of variable output 

is load factor and number of passengers. A detail of the parameter used in this 

research could be found in the attachment. 

In the first variation, the analysis process uses an assumption that covid 19 does 

not affect the number of total passengers who uses BRT Trans Jateng. Depending 

on that assumption, the value of a parameter in the analysis process that is used 

is a value from the current year which is 2020 for 5 (five) existing routes BRT 

Trans Jateng. That 5 existing router of BRT Trans Jateng is route of Semarang-

Bawen, route of Purwokerto-Purbalingga, route of Semarang-Kendal, route of 

Purworejo-Magelang, and route of Surakarta-Sragen. The result of the analysis 

process from the first assumption shows that route of Surakarta-Sragen has an 

efficiency value that is lower than 4 other routes with a value of efficiency is 

53,28 %. That lower value of efficiency from route Surakarta-Sragen could be 

because that route was recently operated in 2020 when Covid 10 occurs. But in 

this analysis process couldn’t be concluded if the covid 19 affect the 

implementation of BRT Trans Jateng or not. 
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In the second variation, the analysis process uses an assumption that covid 19 

affects the number of total passengers who use BRT Trans Jateng. Depending on 

that assumption, the data that is used in this analysis process is data from a route 

that has been operated before covid 19 occurs such as Semarang-Bawen route 

and Purwokerto-Purbalingga route. DMUs for this analysis process are 

Semarang-Bawen route Pracovid-19, Purwokerto-Purbalingga route Pracovid-

19, Semarang-Bawen route Postcovid-19, and Semarang Bawen route Postcovid-

19. The result of the analysis process shows that the route from Postcovid-19 has 

a lower efficiency than a route from Precovid-19. Depending on that, could be 

concluded that Covid 19 affects the implementation of BRT Trans Jateng. The 

decrease in efficiency of BRT Trans Jateng route which occurs in Semarang-

Bawen route is 51,12% which is a decrease from 100% to 49.88%. While the 

decrease of efficiency of BRT Trans Jateng which occurs in Purworejo-

Purbalingga route is 46.78% which is a decrease from 100% to 53.22%. 

 

In third variation analysis process use an assumption that the year of 

implementation of BRT Trans Jateng affects the number of total passengers. 

Depending on that assumption, the route that is used in this analysis is the route 

that has been operated for a minimum of two years such as Semarang-Bawen 

route and Purwokerto-Purbalingga route. DMUs for this analysis process are 

Semarang-Bawen route in the first year of implementation, Purwokerto-

Purbalingga route in the first year of implementation, Semarang-Bawen route in 

the second year of implementation, and Purwokerto-Purbalingga route in the 

second year of implementation. The result from the analysis shows that an 

efficiency value for Semarang-Bawen route for both years of implementation has 

the same efficiency which is 100%.  This result also occurs for Purwokerto-

Purbalingga route for both years of implementation that has the same efficiency 

which is 100%. The result of efficiency value that didn’t show the difference for 

both years for Semarang-Bawen route and also Purwokerto-Purbalingga route 

indicates that the year of implementation for BRT Trans Jateng did not affect the 

implementation of BRT Trans Jateng. 

4.2 Result of Associate Analysis 

The process of associate analysis in this research is used to compare the 

relationship between an independent variable and a dependent variable which 

affect the implementation of BRT Trans Jateng. The Parameter which becomes a 

dependent variable in this process of associate analysis is the number of total 

passengers. While the parameter which becomes an independent variable in this 

process of associate analysis is mileage, traveling time, rotation, bus stop, fleet, 

number of employees, and population. The initial hypothesis from this analysis 
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process is several passengers as a dependent variable are affected positively by 

mileage, traveling time, ritation, bus stop, fleet, several employees, and 

population as an independent variable. The result of this associate analysis is to 

test a relation between variable dependent toward variable independent. 

The process of Variables Entered/Removed(a) shows that the chosen parameter 

that affected the number of passengers is a population. In the next step, there is 

the process to formulate an equation of variable independent (population) toward 

variable dependent (number of a passenger). The formulation process in this 

analysis depends on the B value from a table of coefficients. The equation that 

has been formulate by that value is, 

 

Y = a + b X1 + b X2 + ….+ e  

Y = -457253.870+ 0.491 X  
 

with X being the population while Y is the number of passengers. From that 

equation, the population affects the number of a passenger with a positive trend. 

The increasing of the population would affect an increasing number of passengers 

i.e if there is an increasing number with 1 % amount of population, it would affect 

an increasing number of passenger with 0.491%. 

 

In the final process of association analysis, there is a recalculation of parameters 

which not chosen in the process of variables entered/removed(a). Recalculation 

is a process to calculate an independent variable that has the most possibility to 

relate to a dependent variable. The process of determining a relationship between 

the parameter of the independent variable toward the dependent variable based in 

this research is based on t value from the table excluded variables. The result from 

that table is that the parameter mileage, traveling time, fleet, number of 

employees, and bus stop have a positive impact on the number of passengers. 

While a ritation have a negative impact to the number of passenger. 

 

5. Conclussion 

An identification process that affects the implementation of BRT Trans Jateng in 

this research could be divided into two parts of identification. The first one is an 

identification process for a parameter that comes from an external system BRT 

Trans Jateng. The second one is an identification process for a parameter that 

comes from an internal system of BRT Trans Jateng. The conclusion that could 

be reached from the discussion is, 
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• The results of Data Envelopment Analysis in this research show that 

Covid 19 affects the implementation of BRT Trans Jateng. This is based 

on the average decrease of the efficiency value of the two routes that are 

being tested with the average decrease is about 51.3%. 

• The results of the Associate Analysis in this research show that 

theparameter which mostly affects the implementation of BRT Trans 

Jateng is the population. The effect of the population on the number of 

passengers is in positive relation with results that every increasing 1% in 

population would affect an increase in the number of passengers by 

0.491%. Besides population, other parameters have a positive 

relationship with the number of passengers, they are mileage, traveling 

time, fleet, the number of employees, and bus stop. While a ritation have 

a negative impact to the number of passengers. The positive relation 

shows that every an increasing of a parameter value in the independent 

variable would affect the number of passengers although it is not 

significant. 
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Abstract. Empathy plays an important role in story – reading experience, where 

it could help the reader to connect and understand the characters better. Today, 

storytelling could be found across media; webtoon is one of them. The increasing 

demand for using visual style to convey stories triggers the curiosity of, whether 

the variation of visual style affects empathic response in a sad emotional story. A 

between–participant experiment that involves 63 Indonesian webtoon/comics 

readers between the age of 16 – 29 was conducted. The stimuli are webtoons that 

have different visual styles (simplified, combination, and realistic) with the same 

story, background, color, and layout. The participants read the stimulus (given 

randomly) while being recorded in an online meeting, then fill out a questionnaire 

to measure the empathic and visual familiarity response. The results show that 

visual familiarity does predict empathy but showed that there’s no significant 

difference in the empathic response between visual styles, although the 

combination style got the highest empathic response among the others. On the 

contrary, realistic style significantly produces higher visual familiarity. These 

findings confirm the hypothesis that using combination style in a sad emotional 

story is expected to produce a higher empathic response. 

Keywords: visual style; emotional story; empathy; webtoon; illustration. 

1 Introduction 

The decision–making process on a certain character's visual style to use in a 

media, plays a role in how the message or story is conveyed to the audience. 

Variations of visual style have different advantages and disadvantages [1]. 

Simplified styles tend to let the reader identifies with the character, for its lack of 

detail would make it easier for the reader to picture themselves as the character. 

This also explains the way we express ourselves in the form of smilies when 

texting or conversing on the internet [2] because we could fit the basic human 

characteristic into our own (two dots as eyes, and a mouth that resembles basic 

human characteristic). On the contrary, McCloud theorizes that a realistic style 

would give a clear distinction between characters and the reader. For realistic 
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style is more focused on the detail of the characters, how the character could be 

perceived as real, and how close it is to the human proportion. Between them, 

there is a combination style that combines the two characteristics of simplified 

and realistic. The combination style focuses on making the character looks 

believable (could exist in their own world), while also reducing the details of the 

characters, leaving space for the reader to identify themselves with the characters. 

Besides, combinations could also adopt the abstract–stylized aspect of the 

simplified style, so there would be a certain uniqueness that could make the style 

easier to distinguish from the others. Such as exaggeration of facial features (eyes, 

mouth, ears, etc), a certain type of line characteristic (using flowy or boxy lines), 

style of shading, etcetera.  

McCloud's visual style theory explains that variations of style could be found 

across the triangle range of visual styles. Figure 1 explains that there are 3 points 

that make the visual style range. The bottom left corner is closer to reality such 

as realism portrait (there’s photography, human, and reality outside the triangle), 

whereas the bottom right corner is closer to perceived – language (there are 

words, sentences, and language outside the triangle), and finally the picture plane 

on top of the range (abstractions). Character visual style in comics tends to use 

abstraction across the realism – simplified to make the illustration distinctive, 

such as drawing the nose with squiggly lines. That is why abstraction could be 

found whether it’s simplified, combination, or realistic; the only difference is how 

much abstraction stylization it contains. These characteristics of the visual style 

raise the question, of whether they affect empathic response or not? Does visual 

familiarity affect empathic response too? 

 

Figure 1 Scott McCloud’s visual style range [1]. 
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Empathy has been a part of human’s daily lives; including our habits of 

consuming stories too. By definition, empathy is a series of constructions that 

explains how an individual responds to another person’s experience [3], and that 

response could happen to a fictional character too. Though there are differences 

in empathy response to a character than it is to a human, the psychological process 

is similar [4]. Empathy in literature is needed for the reader so they can 

understand the character’s perspective, reflect based on the situation the character 

is on, and build emotional involvement [5], [6]. That is why this research goal is 

to know how to utilize and optimize empathic response in story-based work using 

visual style. 

Empathy could occur in diverse situations, whether positive or negative. But, 

empathy that emerges from a negative situation (problem, difficulties, etc) is 

argued to trigger higher involvement, fulfilled the criteria for empathy to occur, 

and could happen whether the reader has a similar experience or not [7]–[9]. 

Emotional stories could be found across genres too; it could be in drama, 

romance, action, or even horror. That is why this research focuses on sad 

emotional story as its control variable. 

To get more specific, this research uses a case study of a webtoon called “Bingkai 

Titik”. Webtoon is a digital comic format that has the characteristic of using up 

to down reading direction (long horizontal layout). Webtoons are usually read 

using a smartphone. A company called NAVER Webtoon is one of the leading 

ones in the industry, where there are approximately 72 million active users 

monthly [10]. There are around 38.2% Indonesian respondents that show interest 

in this platform and is the 4th highest country in the world that tends to pay to read 

in the platform [11]–[13]. The platform’s webtoon is dominated by combination 

visual style across the genres. While realistic styles tend to be found in horror and 

action, and simplified styles in the slice-of-life genre.  

“Bingkai Titik” is a comic in drama genre by Gabriel PT Dedi, that focuses on a 

family-themed sad emotional story. This comic is chosen to be the main stimuli 

because the story fits the theory of emotional story, which has situations that 

trigger emotion sensitivity, expressions that signal emotions, response and 

reaction to a certain situation, and the reaction of how the emotions felt like [14]. 

The reader’s response in the comment section shows how they cried while 

reading the story because they have a similar experience. Also, this comic has 

been nominated as “Story of the year” in the POPCON Awards 2018. The comic 

uses combination visual style, that fits the need of this research. The full first arc 

of the story consists of 24 episodes, but this research only uses 3 episodes (18-

20) because of limited time and budget to make the other stimuli. The 3 episodes 

tell the summary of the story and focus on the sad emotional story about death. 
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2 Research Methodology 

This research aims to understand how much visual familiarity in simplified, 

combination, and realistic visual style affects empathy; also, to see the differences 

of each variable (familiarity and empathy) across the stimuli. Based on the goal 

of this study, three hypotheses are formed: 

1. There is linear regression between visual familiarity and empathic 

response. Visual familiarity is predicted to affect empathic response in 

webtoon emotional story using simplified, combination, and realistic 

visual style. 

2. Combination visual style produces a higher empathic response in 

webtoon emotional story, compares to simplified and realistic style. 

3. Realistic visual style produces higher visual familiarity response in 

webtoon emotional story, compares to simplified and combination style. 

This research limits the scope of visual style to character visual style only, while 

keeping the background, color, layout, gesture, and other elements the same. The 

primary theory used for visual style is Scott McCloud’s visual theory. Visual 

styles used as stimuli are Simplified, combination, and realistic, as 

representations of each range.  

2.1 Procedure 

The experiment’s procedure started by asking the participant candidates to fill out 

a pre-measurement questionnaire, in order to map the criteria such as age, 

webtoon / comic reading habits, and empathy score. Participants who fit the 

criteria then proceed to participate in the main experiment. The main experiment 

was conducted with 2 choices of method, synchronous and asynchronous. A 

synchronous experiment involves the participant reading a given stimulus, while 

being recorded in an online meeting (to capture the expression), then filling out 

the main questionnaire anonymously to measure the empathic and visual 

familiarity response. The asynchronous experiment was done by giving 

instructions to the participants, such as the links needed to read the webtoon and 

fill out the questionnaire, and ensuring the environment is suitable to conduct the 

experiment (alone, and in a silent condition without music or noises). The stimuli 

are randomly assigned to each participant, except for those who previously have 

read “Bingkai Titik”, they’re given the original visual style which is combination. 
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2.2 Stimuli 

Based on the original work of Bingkai Titik (combination style), stimuli are 

designed to fit the simplified and realistic visual style range, while maintaining 

the gesture, background, and layout. Each style is designed based on the other 

references that fit McCloud’s theory on visual style. All the visual style results 

could be seen in Figure 2. Simplified style is focused on simplifying the details 

of the characters, using simple form based on geometrical shapes (circles, 

squares, ovals, etc), while maintaining the characteristic and uniqueness of each 

character using abstract stylization and expression exaggeration. The realistic 

style focuses on enhancing the details of the original combination style, making 

it closer to human proportion to make a clear distinction between the characters. 

The original style of the webtoon, which is combination, got the simplified human 

characteristics, abstract stylization, and facial exaggeration; which fits the 

combination style characteristic. The original work does not include eyes when 

drawing the face. To keep it consistent, the simplified style does not use eyes too, 

but the realistic does because the point of realistic style is to bring it closer to 

human proportion and characteristics. 

 

Figure 2 Stimuli comparison and range placement. 

2.3 Participants  

The participants of this experiment are webtoon readers from West Java and DKI 

Jakarta (n = 63; 25 male and 37 female; age ranges from 16 – 29). The criteria of 

the participants are based on the majority demographic of NAVER Webtoon 

readers in Indonesia. Having experience or habit of reading webtoons or comics 

would help the participants to understand the panel reading flow. A moderate-

high empathy score would help optimize the empathic response to the webtoon. 

Participants' average experience in reading comic/manga / webtoon is 1 – 20 

years, while also having a moderate-high empathy score. 
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2.4 Variables  

The variables used in this research consist of 3 independent variables and 2 

dependent variables. The three independent variables are variations of visual 

style, which are simplified, combination, and realistic. As for the control variable, 

it consists of an emotional story, layout, color, gesture, visual narrative, etc.  

 

The two dependent variables are empathy and visual familiarity. 6 dimensions 

formed the empathy variable, such as Fantasy (EF), Perspective Taking (EP), 

Empathic Concern (EE), Character Identification (EC), Narrative Situation (EN), 

and Emotional Contagion (EEC). As for visual familiarity, there’s only one 

dimension that measures that variable (V).  

2.5 Instrument & Realibility 

This research uses a quantitative questionnaire as the instrument to measure 

empathy and visual familiarity. The instrument was designed based on several 

existing questionnaires and theories, such as Interpersonal Reactivity Index [15], 

Emotional Contagion Scale [16], Uncanny Valley Scale [17], and narrative 

empathy theory [9]. There is a total of 36 items on the questionnaire (25 items for 

the empathy variable, 11 items for the visual familiarity variable), using the 0 

(strongly disagree) – 4 (strongly agree) Likert scale as the measurement.  

A reliability test using Cronbach Alpha was conducted for both variables. The 

data used for the test was retrieved from a pilot test that consist of 30 participants 

in total that fits the criteria (10 participants for each stimulus). The result shows 

that empathy variable’s Cronbach alpha is considered high across the stimuli 

(simplified α = .910, combination α = .955, and realistic α = .833). Several items 

could be removed to increase the reliability score, though since the overall score 

is considered high enough, and those items are considered important to measure 

the empathy score, then the items in question are only revised but not omitted 

from the questionnaire.  

On the contrary, visual familiarity variable’s alpha Cronbach value are 

considered low (simplified α = .594, combination α = .853, and realistic = .670). 

Upon further analysis, several items needed to be excluded to increase the alpha 

value across the stimuli, they’re items number 26, 28, and 29 that has negative 

alpha scores. After removal, there’s total 8 items in the visual familiarity variable, 

with simplified α = .746, combination α = .878, and realistic = .737. Other items 

that have relatively low alpha values are revised to increase the clarity of the 

statements. 
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Table 1 Summary of Cronbach Alpha’s reliability test 

* Score and total item after the unreliable items are omitted from the questionnaire. 

3 Result and Discussion 

3.1.1 Visual Familiarity and Empathic Response Correlation Test 

The data retrieved from the experiment are processed using IBM SPSS Statistics 

26 to answer the hypotheses. A Pearson Correlation test and Linear Regression 

test was conducted to see how much visual familiarity predicted empathic 

response. The result on correlation test shows that there is correlation between 

visual familiarity and empathic response across the stimuli. Simplified style 

shows moderate correlation (r = .582, n=21, p < .05, 2 tailed), combination shows 

moderately high correlation (r = .726, n=21, p < .05, 2 tailed), and realistic shows 

moderate correlation (r = .643, n=21, p < .05, 2 tailed). After it’s confirmed that 

there’s correlation across the stimuli, then a regression analysis was conducted to 

see how much visual familiarity predicts empathic response. Regression analysis 

showed that 33.9% visual familiarity predicted empathic response in 

simplification style (R²= .339, F(1,19) = 9.745, p < 0.05), while there’s 52.8% in 

combination style (R² = .726, F(1,19) = 21.23, p = .000), and 41.3% on realistic 

(R²= .413, F(1,19) = 13.372, p = 0.002).  

Table 2 Summary of correlation and regression test. 

Visual Style R R2 Adjusted R2 F 

Simplified .582 .339 (33.9%) .304 9.745 

Combination .726 .528 (52.8%) .503 21.226 

Realistic .643 .413 (41.3%) .382 13.372 

Total .534 .285 (28.5%) .273 24.282 

Variable α Total Items Description 

Empathy (Simplified) .910 25 Reliable 

Empathy (Combination) .955 25 Reliable 

Empathy (Realistic) .833 25 Reliable 

Visual Familiarity (Simplified) .594 (*.746) 11 (*8) Reliable 

Visual Familiarity (Combination) .853 (*.878) 11 (*8) Reliable 

Visual Familiarity (Realistic) .670 (*.737) 11 (*8) Reliable 
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3.1.2 Visual Familiarity and Empathic Response Correlation 

Result Discussion 

The results indicate that there is a relatively moderate-high correlation between 

visual familiarity and empathy across the stimuli, thus the first hypothesis is 

supported. Correlation between the two variables is suspected to happen because 

of the cognitive aspect of empathy. The previous study found that race familiarity 

would affect how the brain processes empathy; when a person is used to 

communicate, interacting, or see with a diversity of race, they would produce a 

higher empathic response to other races [18]. This phenomenon is suspected to 

occur in visual style and empathy too, where the more reader exposed to a certain 

visual style, the more familiar they are, thus resulting in a higher empathy 

response. The result shows that familiarity with the combination style is expected 

to predict the highest empathic response than the other two styles; followed by 

realistic style, then simplified. Presumably, because combination style could be 

found in many media, for its characteristic allows it to use a lot of exaggeration 

and stylization in the design process.  

3.1.3 Empathy and Visual Familiarity MANOVA Test 

A MANOVA test was conducted to answer the second and third hypotheses. 

MANOVA was chosen for its advantages of avoiding type 1 error and presenting 

the comparison directly. The assumptions before conducting MANOVA are met, 

where the multivariate normality (p < .05) and Box’s equality of variance (p > 

.05) are fulfilled. Also, Lavene’s of equality of error variances test results both 

show p-value below 0.05 (empathy = .168, visual familiarity = .816). Thus, we’ll 

be using the Bonferroni test when reading the MANOVA table. Wilk’s lambda 

shows that there’s a significant difference between the three IV groups (F(4,118) 

= 14.63, p = .000, Wilk’s  = .447). 

Table 3 Summary of MANOVA between – subjects’ effects. 

Source 
Dependent 

Variable 
df 

Mean 

Square 
F Sig. ηp

2 

Factor 
MeanTotalE 2 .328 .915 .406 .30 

MeanTotalV 2 4.377 25.123 .000 .456 

 

The between – subjects’ effects shows that there’s no difference across stimuli 

for empathy variable F(2,60)=.915, p > .05, ηp
2 = .30). On the contrary, there is 

significant different in visual familiarity variable (F(2,60)=25.12, p < .05, ηp
2 = 

.456). This shows that between the three stimuli, there’s not too much difference 

in the empathy variable, and that result might show because of other variables, 

not the experiment. This topic will be discussed in detail later.    
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Table 4 Summary of post – hoc test (Bonferroni) 

DV 

 
Mean 

Difference 

(I-J) 

Sig. 

95% Confidence 
Interval 

(I) Factor (J) Factor Lower Upper 

Empathy 

Simplified 
Combination -.2019 .837 -.6570 .2532 

Realistic .0267 1.000 -.4284 .4818 

Combination 
     

Realistic .2286 .663 -.2265 .6837 

Visual 

Familiarity 

Simplified 
Combination -.5281* .000 -.8454 -.2109 

Realistic -.9091* .000 -1.2263 -.5918 

Combination 
     

Realistic -.3810* .013 -.6982 -.0637 

 

Benferroni's post – hoc test result shows a detailed comparison between variables 

and stimuli. Since there are 2 variables, we use the α at .025. In line with the 

MANOVA test, the empathy variable does not have a significant difference 

across variables, where the p values > .025 with positive upper values on 

confidence interval (CI). Whereas visual familiarity’s p-value < .025 with 

negative lower and upper values indicates a significant difference across the 

stimuli combination.  

 

Figure 3 Mean difference between stimuli (empathy on the left, visual 

familiarity on the right) 

3.1.4 Empathy and Visual Familiarity Result Discussion 

Although the result shows that there is no significant difference in empathy, 

combination’s mean score is higher than the other visual style. This means, the 

second hypothesis which says that combination produces a higher empathy 

response is supported, though not significantly. The causes of non – significant 

results presumably come from another variable that wasn’t considered in the 

experiment. Those variables such as similar past experience, uneven story context 

to each participant, experience of reading story that includes metaphors, 
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inconsistency of using eyes across stimuli, and experience of reading silent 

comics.  

Similar past experience are proven to affect the effort of perspective-taking, 

which is a part of measuring empathy [19]. From a narrative empathy perspective, 

having a similar emotion response or experience would result in higher empathy 

[9]. That is why, the dissimilarity between the participants is suspected to be one 

of the reasons of non – significant results in empathy variable. Besides that, some 

of the combination style stimuli were given to the participants that have read 

Bingkai Titik previously. This variable is also suspected to affect the results, 

because those who’ve read the full story (24 episodes) would get more context, 

and know the character better, than those who read only the stimuli, which is 3 

episodes only. This assumption is supported by the participant’s comments such 

as “it would be better if I could get to know the characters first before reading the 

sad part” or “I’m confused about the playing with dirt (metaphor)”, where those 

points are told in the full 24 episodes.  

Inconsistency of eyes usage across the stimuli is also assumed to be one of the 

reasons too. The realistic style is the only one that uses eyes on the characters. 

Eyes are considered to be one of the facial features that could express thoughts 

or emotions [20], while in painting they could also simulate the effect of gaze or 

looking in the mirror [21], [22]. That is why the inconsistency is suspected to 

result in non – significant results too. Lastly, another variable that is considered 

to affect the result is the experience of reading a silent comic. Silent comics are 

comics that do not use text to tell a story, it focuses on visual narrative to optimize 

the storytelling. Some participants expressed that they were surprised that they 

could somehow understand the story without text, while still confused at some 

parts of the story. 

The fantasy dimension which is used to see how the reader could transport 

themselves to the story as the character (similar to immersive experience), shows 

that combination (r = 2.87), realistic (r = 2.85), and simplified (r = 2.79) does not 

affect fantasy dimension too much since the mean score is not that different. 

Though combination got the highest score presumably because of its similar 

visual style to the background (since it’s the original) and simplified facial 

features to make it easier for the reader to look at the character as themselves. 

Perspective-taking dimension shows the reader’s ability to understand the 

character by looking from their perspective. The mean difference shows that 

simplified (r = 2.88) have lower score than combination (r = 3.11), and realistic 

(r = 3.04). It is assumed that the characteristic of combination and realistic (a 

similar proportion to the human body) and visual familiarity affects positively to 

the score. As simplified style reducts a lot of detail from human proportion by 

using simple geometrical shapes. The empathic concern dimension shows the 
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reader’s empathic response to the character who’s going through a difficult 

situation. Result shows that combination (r = 3.17) got higher mean score than 

simplified r = 2.87) and realistic (r = 2.85). Familiarity and exaggeration of 

expression are assumed to influence the result. Combination style got the 

familiarity from a lot of exposure of style usage around the media and the 

similarity to human proportion, while still being able to add characteristics to the 

stylization and exaggerating the emotions so that readers would feel how’s the 

character feeling. Those are the dimensions based on Davis’ empathy scale (IRI). 

The total mean from those 3 dimensions shows that combination (r = 3.06) got 

the highest score, while realistic (r = 2.90) and simplified (r = 2.85) are lower 

than combination. The results aligned with the MANOVA result where 

combination scores were higher in total – empathy scores.  

For character identification dimension there is no significant difference between 

simplified (r = 2.49), combination (r = 2.4), and realistic (r = 2.22). Though, 

simplified got the highest score is expected based on McCloud’s theory, where 

the advantage of simplified style is being able to leave room for the readers to 

project themselves to the characters. The narrative situation dimension aims to 

measure the familiarity of the reader with the location, narration structure, 

behavior, etc. result shows that combination (r = 2.98) got the highest mean score 

than simplified (r = 2.56) and realistic (r = 2.67). It is assumed that combination 

character style fits with the background style resulting in the combination style 

score highest than both styles. Familiarity with the narration type and personal 

experience is expected to affect the score too. Lastly, on the empathy variable, 

emotional contagion aims to measure how much emotions the character is feeling 

is being transferred to the reader. Result shows that combination (r = 2.80) score 

higher than realistic (r = 2.24) and simplified (r = 2.29). It is suspected that 

exaggeration plays a role in emotional contagion. That’s the reason why 

combination scored higher than the rest since there’s a lot of exaggeration in that 

style. It was mentioned that participants are being recorded while reading the 

webtoon. The recording shows that there isn’t much of a facial movement in some 

respondents, only subtle eyebrows movement. Though, for the more expressive 

person, there is verbal and huge movement in the expression while the characters 

are crying or when something shocking happened. This shows that emotional 

contagion does occur moderately based on the recording. 

Visual familiarity shows a significant difference between stimuli. Realistic (r = 

3.43) score highest than the rest, followed by combination (r = 3.20), then 

simplified (r = 2.76). This result proves McCloud’s point around how the closer 

it is to picture / realism, the easier it gets for the information to be received. On 

the other hand, the closer it is to language or text (simplified), the more effort is 

needed to perceive the information. That is why realistic visual style scores 

highest in familiarity since it is easier to receive the detailed image of the 
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character. Whereas simplified style requires the reader to perceive and fill 

between the gaps of simplified proportion. Since combination style includes both 

realistic and simplified characteristics, this also explains why it produces higher 

mean scores than simplified.  

 

Figure 4 Mean comparison between dimensions and variables (empathy and 

visual familiarity). 

4 Conclusions and Limitations 

This research aims to understand human’s empathic response towards the 

variation of visual style in sad emotional story webtoon. It is found that there is a 

correlation between visual familiarity and empathic response across the stimuli. 

The cognitive part of empathy is one of the suspected reasons that explain the 

correlation between both variables since prior study shows that familiarity with a 

certain race would affect empathy. Combination shows the highest power in how 

familiarity predicted empathy than the other style. It’s suspected that the usage of 

combination style across media affects familiarity since combination’s abstract 

stylization and exaggeration characteristic makes it flexible to use.  

 

There is no significant difference in empathy variables across stimuli. It’s 

suspected that other variables affect this result, such as similar past experience, 

uneven story context to each participant, experience of reading story that includes 

metaphors, inconsistency of using eyes across stimuli, and experience of reading 

silent comics. Even though there is no significant difference, the combination 

style score is higher than simplified and realistic. Using combination style in a 

sad emotional story is expected to increase empathy response.  
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Across stimuli, there is a significant difference for visual familiarity, where 

realistic scores are the highest, followed by combination, then simplified. This 

finding explains McCloud’s theory even further, where realistic images would be 

easier to process because it’s a received information. Where languages or text 

(the extreme point for simplified style) would require more effort to process 

because it’s a perceived information.  

 

Based on those findings, a combination visual style is argued to be the most 

suitable for sad emotional story webtoon to induce an empathic response, for its 

characteristic is a collaboration between the advantages of simplified and 

realistic. Simplified characteristics such as leaving room for the reader to identify 

themselves with the character/image by simplifying human proportion, 

expression or proportion exaggeration, also abstraction stylization. Combined 

with realistic characteristic that increases familiarity from its closeness to human 

proportion and likeness. 

 

For further research about visual illustration and empathic response, it’s 

recommended to look more into variables that could affect the result of the 

experiment, then put even more specific criteria for experiment participants. In 

designing the stimuli, it is recommended to use even more extreme comparison, 

so that the result would differ significantly. 
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Abstract. This study aims to analyze the behavior of Public transport drivers from 

the perspective of driving data using a vehicle tracker connected to Global 

Positioning System (GPS). Prior to the installation of a GPS device, it was found 

in the field that there were often misuse of public transport by drivers. This study 

used a qualitative or naturalistic approach, with purposive sampling as the 

technique to gather sample, the drivers of Tabalong Regency City Transportation 

Service, Indonesia. Observation to the drivers behavior thru GPS and in depth 

interview with the officers were used as data collection techniques. With the 

installation of this GPS application, there is a decreasing trend in the number of 

misconducting perpetrators of public transport in the period 2018 to 2020, namely 

before and after the installation of GPS control devices on the public trasnport 

units. This decrease in number proves that there is a positive effect on improved 

performance of public transport drivers after the installation of GPS. Analysis of 

public transportation management control through the use of GPS is expected to 

provide maximum city transportation services to meet the needs of land 

transportation in the city for the community by preparing quality resources, both 

from reliable human resources and modern technology resources. 

Keywords control management system; GPS; transportation. 

1 Introduction 

Quality is an essential aspect of public transport. In the case of regular public 

passenger transport by road, punctuality and regularity are criteria used to assess 

quality of service by Padron et al. in [1]. Since transportation is a complex system, 

there are many factors involved in transportation activities, there are (1) 

passenger factors, (2) driver factors, (3) economic factors, (4) safety factors, and 

(5) environmental factors by Gui and Wu in [2]. Grengs et al. in [3] stated that 

conventional travel surveys have several serious limitations for travel behavior 

research. First, the self-reporting of data is known to be unreliable. People 

typically underreport short trips, and underestimate trip durations and 

misrepresent the time that a trip starts and ends. Trip destination locations are 

reported inconsistently, such as listing the nearest main intersection when a street 
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address is unknown. A second disadvantage is that self-reported surveys are 

collected over very short time periods, typically over two days. Third, these self-

reported surveys fail to capture important spatial information about trips because 

they collect data on individual trips by aggregating them to traffic analysis zones 

(TAZs) for analysis and modeling. Furthermore, this method of limiting data 

collection to trip end locations leaves no information about travel behavior 

between origin and destination, so that the actual route traveled between TAZs is 

unknown. Transportation planners must resort to such methods as route choice 

modeling or shortest path networks to ascertain the route between TAZs.  

GPS-based data are becoming a cornerstone for real-time transportation 

applications by Zhao et al. in [4]. Data collecting through GPS tracking is 

considered to overcome the shortcomings of conventional travel surveys. 

Because GPS data do not rely on the memory, estimations, and diligence of a 

person’s self-reporting, they also provide precise locations and times. Two main 

types of GPS receivers used in urban transport vehicles measurements can be 

distinguished; (1) stationary receivers, built-in vehicle receivers, working without 

the need for an observer to interfere, being a part of vehicle equipment – useful 

for current, permanent registration of urban public transport system, particularly 

for schedule optimization; and (2) manual receivers, manned by measurers who 

additionally take measurements of vehicle occupancy; particularly important in 

corridor research and for individual lines, mostly useful in case of searching the 

reasons of disturbances on the public transport lines or corridors by Bauer in [5]. 

Tanjung is the capital of Tabalong Regency, South Kalimantan, Indonesia, which 

has a high traffic and community, which resulted in dense vehicle traffic. This 

condition is also coupled with the existence of bus transportation facilities for 

coal company employees which operates daily, so the implementation of Public 

transport, which are currently managed by the Tabalong Regency Transportation 

Service, can help reduce traffic density in Tabalong Regency. This is in line with 

Primatama’s research in [6] that public transport should be integrated into one 

authority board to minimize conflict and creating an effective and efficient 

network of transport. Changes in transportation modes and their arrangements 

must be supported by public transportation conditions that can match the comfort 

of private vehicles by Minea & Dumitescu in [7]. 

Structuring the transportation system and urban transportation services is an 

integrated manner and an inseparable unit. Optimal service is the key in 

everything. Good service and driver’s attitude are outputs that are an important 

part of this service, with expectations to provide transportation services based on 

the demand. Demand management is another way to better serve customers. 

Traditionally, travel demand management (TDM) has focused on road 

congestion; however, with more public transport agencies facing crowding 

problems, there is an increasing need to develop more structured conceptual and 
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methodological approaches for public transport TDM by Halvorsen et al. in [8]. 
However, before good service is realized as the output, resources that have a 

competitive advantage are needed to develop and implement a Management 

Control System from the Tabalong Regency Transportation Service to regulate 

performance, so that it is more optimal than the drivers whose main task is as the 

driver of this City Transport Car. 

In order to actualize this output, the Tabalong Regency Transportation Service 

has equipped a software device in the form of a Vehicle Tracker tool that is 

connected to the Global Positioning System (GPS) as part of the existing 

resources in the Management Control System to supervise the performance of 

drivers. A mobile app that provides information on public transport in a city could 

be extremely useful too for people who live in that city and for those who live 

outside the city by Lupasc [9]. 

The Indonesian government, through the Ministry of Transportation since 2019 

has required public transportation of people with motorized vehicles to install an 

electronic vehicle movement monitoring device or Global Positioning System 

(GPS). Technical instructions regarding the obligation to install GPS have been 

regulated in the Regulation of the Director General of Land Transportation 

Number: KP.2081/2019, containing some information in the GPS such as real-

time vehicle monitoring via google map, speed information (odo meter) address 

location, and google view street, information on the origin and destination of the 

vehicle, the route of each vehicle, the duration of the trip for each vehicle, able to 

provide speed limit warnings, data asset management and drivers, record travel 

data for at least 7 working days and so on by Yuniartha & Laoli in [10] . The 

enforcement of this regulation is given for one year, after which, public motorized 

vehicles that do not have GPS will be penalized or their licenses will not be 

extended. The policy of installing electronic vehicle monitoring devices is aimed 

at making supervision of public transportation easier to carry out. 

The efficiency of a transport system depends on several elements, such as 

available technology, governmental policies, the planning process, and control 

strategies by Ibarra-Rojas et al. [11]. Indeed, the interaction between these 

elements is quite complex, leading to intractable decision making problems. 

Suadi in [12] argues that Control Management are efforts to ensure that company 

resources are used effectively and efficiently to achieve company goals. Control 

Management System is a system consisting of several related subsidiary systems, 

namely: programming, budgeting, accounting, reporting and accountability to 

help management influence other people in a company to achieve company goals 

through certain strategies effectively and efficiently. The same thing is also 

expressed by Anthony in [13], in which he stated that Control Management 

System is a process to ensure that resources are obtained and used efficiently and 
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effectively to achieve organizational goals. On the other hand, the current 

perspectives of Control Management System attempt to address the behavioral 

issues within and outside organizational operations by Hared et al. in [14]. 

In its relevance to this study, it is concluded that the Control Management System 

is a system (activities, actions, programs, regulations, SOPs) that is carried out to 

use the available resources (GPS and City Transport Cars) to regulate other 

resources (Car Drivers and City Transportation) so that the company's goals 

(optimal driver performance for City Transportation Car services) can be 

achieved. Vehicle movement trajectory recorded by GPS maps the vehicle’s lane 

position in time sequence, therefore theoretically can be used to assess driving 

behavior by Sun et al. in [15]. Although stable in the short term, individual travel 

behavior generally tends to change over the long term by Lou & Cheng in [16]. 
To provide sufficient parameters for driving behavior assessments, Sun et al. in 

[17] depicts the requirement of GPS data for each category, there are Lane 

Maintenance, Traffic Sign Compliance, Speed Regulation, Driving Maneuvers, 

Navigation and Wayfinding. For example, when turning, it is important to make 

the turn as accurate as possible, wide turns or cutting a turn too sharply are 

considered to be inappropriate behaviors. Thus, an accurate vehicle trajectory 

with precise curvature is required in order to evaluate the quality of turning 

behavior. GPS derived vehicle movement trajectory provides possibilities to 

quantitatively assess such on-road driving behavior.  

One of the resources available at the Tabalong Regency Transportation Service 

are Drivers. Currently, the number of drivers who work as city transport car 

drivers are 38 people. However, prior to the installation of a GPS device, it was 

found in the field that there was often misuse of public transport by drivers. 

Whereas in the Standards of Ethics and Work Procedure (SETK) there are several 

regulations that emphasize warnings and prohibitions that must be obeyed by City 

Transport Car Drivers, including regulations regarding maximum speed, parking 

duration and the suitability of the route traversed. And all these regulations can 

be supported by monitoring the GPS-based Vehicle Tracker. 

Problems arise when the waiting period was felt too long for the passengers. It 

could be the result of cars passing through the wrong route lane, or the possibility 

that the car is parked and stuck in one place for too long. In fact, the quality of 

public transportation services is judged by the short waiting time for passengers 

by Liu et al. in [18]. Thus, the Tabalong Regency Transportation Service 

considers this as a problem, and if left it will have an impact on the performance 

and productivity of the City Transport Car service itself. 

These misconducts are the root of the problem which leads to the low 

performance of the City Transport Car Driver. The misconducts are visible 
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through the lengthy duration of driving (20 minutes), route breach and exceed 

maximum speed limit (over 60 km/hour). The Supervisory Officers were not able 

to monitor all of the city transportation car’s activities due to the unavailable 

system that records the misuse of the city transportation car. Therefore, the 

Tabalong Regency Transportation Service installed a GPS-based vehicle tracker, 

which is also another resource added as a tool in the Management Control System 

to regulate the performance of drivers for the use of the City Transport Car. 

However, in general, the literature review shows that only very few examples can 

be found of using real-time information about drivers and passengers in 

disturbance management, which indicates that this application area is 

underutilized by Jevinger & Persson in [19]. For this reason, this paper describes 

the use of GPS for public transportation in the city of Tanjung by paying attention 

to the behavior of the drivers. 

2 Methodology 

Yuniar et al. in [20] stated in her study that a GPS-based vehicle tracker tool 

installed on a truck car unit aims to avoid truck loss and travel time waste to 

achieve a reduced fuel waste. GPS installation on trucks also assist operators and 

field supervisors to track trucks, provide warnings to drivers, monitor truck 

locations, provide information, and mark the speed of each truck. Field 

supervisors can immediately warn drivers who made an extended stop and helps 

them to point out the exact location where damages occur to trucks in order to 

deal with it efficiently. This study uses the same theoretical framework in 

analyzing public transport driver’s behavior, as shown in the Figure 1. 

 

Figure 1 Theoretical Framework in Analysing Truck Driver’s Behaviour 

(Yuniar et al. 2020). 
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This study used a qualitative or naturalistic approach. A qualitative approach is 

defined as a research approach in describing phenomena based on the viewpoints 

of informants, finding various realities and developing a holistic understanding 

of a phenomenon in a particular context by Hilal and Alabri in [21]. In line with 

this opinion, Almalki in [22] calls the qualitative method a method that is usually 

used in describing inductively, with assumptions based on the construction of 

social reality, variables that are difficult to measure, complex and interrelated, 

and the data collected contains the angle in-depth interview of the informant. 

Research subjects are determined through purposive sampling technique. In 

accordance with the objectives of this study, research subject are focused on 

informants as source persons who work at the Tabalong Regency Transportation 

Service as shown in the following Table 1. 

Table 1 Table 1: Resource persons at the Tabalong Regency Transportation 

Service. 

No Source Persons Number of Source Persons 

1. Head of Department 1 person 

2. Head of Transportation and Multimoda 1 person 

3. Section Head of Insider Transport Route 1 person 

4. Driver 11 persons (out of 38 persons) 

5. Supervisor 4 persons (out of 10 persons) 

6. Admin 2 persons (out of 4 persons) 

 

Data collection technique in this study was done through triangulation 

(combined) technique, in which the data analysis was inductive, and the results 

of qualitative research emphasized meaning rather than generalization. As shown 

in the Figure 2 and 3. 
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3 Results and Discussion 

3.1 The Management Control System in the Transportation and 

Multimode Sector of the Tabalong Regency Transportation 

Service 

The Tabalong Regency Transportation Service is a government agency under the 

Tabalong Regency Government, South Kalimantan Province. In accordance with 

the main tasks of its function, the Tabalong Regency Transportation Service is 

responsible for regulating public transportation in its area. In the Transportation 

and Multimode Sector, the Tabalong Regency Transportation Service, which 

directly supervises the Insider Transportation Section of the Route and the SOTK 

(Organizational Structure and Work Procedures) under it, of course has a separate 

management control system that regulates the operations of transporting people 

on the route, in this case the car.  

City Transportation, where there are a number of human resources in it who are 

directly involved in this research such as Drivers, Supervisors and Admin staff, 

as well as technological resources which support the competitive advantage of 

the Tabalong Regency Transportation Service, namely the Vehicle Tracker tool 

that is connected to the Global Positioning System (GPS). GPS which is applied 

to twenty-five units of City Transport Car facilities as part of the existing 

resources in the management control system to monitor the performance of the 

driver for the use of the city transportation car so that services can be created. It 

is good for the community who use the City Transportation Car facility in 

Tabalong. As stated by Lupasc in [23] that a mobile app that provides information 

on public transport in a city could be extremely useful for people who live in that 

city and for those who live outside the city 

The Head of the Tabalong Regency Transportation Service explained in the 

interview that to produce good driver performance, a management control system 

arrangement that specifically regulates the operation of City Transportation Car 

facilities is needed. From the legal aspect, starting from the recruitment process 

for human resources, which is regulated in the Tabalong Regent Regulation 

(Perbup) No. 25 of 2014 concerning Guidelines for Procurement of Contract 

Labor at the Tabalong Regency Transportation Service, and is stipulated by a 

decree from the Head of the Tabalong Regency Transportation Service every 

year. As for the operation of the City Transport Car itself, it is regulated in the 

Tabalong Regulation No. 24 of 2014 concerning the City Transport Route 

Network in Tabalong Regency, and Tabalong District Regulation No. 23 of 2014 

concerning Minimum Service Standards for City Transportation in Tabalong 

Regency. By putting the arrangements of City Transport Cars to the Tabalong 

Regency Transportation Service is in line with Primatama’s research in [24] that 
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stated, “Public transport should be integrated into one authority board to 

minimize conflict and creating an effective and efficient network of transport”. 

The same thing was also stated and added by the Head of the Transportation and 

Multimoda Division of the Tabalong Regency Transportation Service that to 

emphasize the implementation of human resource operational activities within 

the SOTK (Organizational Structure and Work Procedures) in their respective 

fields, a Standard Operating Procedure (SOP) was drawn up which was approved 

by the Ministry of Education and Culture. The Head of the Tabalong Regency 

Transportation Service in the SOP Endorsement Sheet for the Implementation of 

City Transportation in Tabalong Regency No. B.590/2014 which consists of 

SOPs: City/Route Transportation; Maintenance, Monitoring and Repair of City 

Transportation Fleet; Handling of Crime and Emergencies in City Transportation; 

Handling of Crime and Emergency Situations in the Office Environment; 

Payment of Honorarium/Salary of Contract Workers; Receipt and Deposit; and 

Disciplinary Sentences. 

In a separate interview, the Head of the Insider Transportation Section added that 

to be able to regulate the work procedures of human resources in the SOTK ranks 

below it, a Standard of Ethics and Work Procedure (SETK) was prepared which 

was also ratified by the Head of the Tabalong Regency Transportation Service in 

the Sheet. Ratification of the Special Contract Labor SETK for the 

Implementation of City Transportation No. B.591/2014 consisting of SETK: City 

Transport Drivers; City Transportation Supervisor; City Transport Technician; 

Security officer; and Administrative/Finance Officer; and a Transportation 

Evaluation and Development Team was also formed.  

From the several regulations disclosed above, it shows the seriousness of the local 

government of Tabalong Regency in implementing a control management system 

to regulate the smooth operation of public transportation in this area. All aspects 

have been regulated, particularly related to human resource management, in 

addition to travel route arrangements, passenger safety and comfort, and vehicle 

maintenance. This comprehensive arrangement that has been implemented is in 

line with the control management practice framework starting from cultural 

control, administrative control, and process control by Giraud et al. in [25]. 

Cultural control is the explicit set of organizational definitions that senior 

managers communicate formally and reinforce systematically to provide basic 

values, purposes and direction for the organization. These cultural control 

elements are considered the key factors that shape the design and implementation 

of an organization operation generally, given in three activity levels; employees’ 

selection and recruitment, socialization process and the alignment of employees’ 

behavior to the organization’s objectives. Administrative control tasks refer to 

the organizational structure and governance system. Whereas process control is 



58 Muhammad Arief Munadi, Meldasari Said, Zainal Arifin 

 

an integrated group of activities that are employed to accomplish specific 

organizational goals, such as physical, people and material elements. 

The existence of these regulations makes a strong legal basis in the supervision 

and control of public transportation operations. This is also a sign in determining 

the behavior of drivers and supervisors. This is in line with the thought of 

Anthony in [26], in which he stated that Control Management System is a process 

to ensure that resources are obtained and used efficiently and effectively to 

achieve organizational goals. On the other hand, the current perspectives of 

Control Management System attempt to address the behavioral issues within and 

outside organizational operations by Hared et al. in [27].  

3.2 The Effect of Management Control on the Performance of City 

Transport Car Drivers 

The current perspectives of Control Management System attempt to address the 

behavioral issues within and outside organizational operations by Hared et al. in 

[28]. In the City Transport Driver work procedure (SETK) No. 

SETK.PAK.001/2014 can be taken several points that are related to management 

control of driver performance, it regulates as follows; First, the city transport 

driver duties including transporting passengers according to the provisions that 

have been set, also pick up and drop off passengers at places on the route that has 

been determined. Secondly, the city transport driver functions are driving the city 

transport fleet properly and correctly, also protects and gives a secured feeling to 

the passengers. Third, the attitudes and behavior of city transport drivers must 

show discipline, polite, friendly, honest, fair, and wise. They must comply with 

state regulations and respect applicable norms in the work environment/area. 

Fourth, the city transport driver administrative work procedure must comply the 

arriving time at the workplace at least 15 (fifteen) minutes before the set working 

hours, as well as carry out internal coordination in harmony. Fifth, the city 

transport driver functional work procedure must serve the track according to the 

route permit given, also raise and lower passengers at predetermined places with 

a maximum time of 60 (sixty) seconds. And sixth there are Warnings and Don'ts 

procedures to the drivers that prohibit them to (i) carrying and consuming 

narcotics and liquor, carrying firearms and sharp weapons or other dangerous 

objects, (ii) conduct sexual harassment/violence, personal harassment, race, 

ethnicity, and religion, (iii) committing criminal acts in the form of extortion, 

fraud, gambling, and other evil acts that cause harm to oneself, others, and the 

environment, (iv) exceeding the highest speed limit for public transport, (v) exit 

from the route and lane that has been determined, and (vi) terminating the vehicle 

for reasons that cannot be justified. The contents of this regulation are in line with 

the context of research conducted by Sun et al. in [29], which includes categories 

of lane maintenance, traffic sign compliance, speed regulation, driving 
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maneuvers, as well as navigation and wayfinding. Each category is governed by 

three things, that is driving events, driving behaviors assessment variables, and 

GPS derived vehicle trajectory.  

The SETK Driver above is supported by the work procedure (SETK) of City 

Transportation Supervisor/Timer No. SETK.PAK.002/2014 which also has 

several points related to management control of driver performance, that related 

to city transport supervisor/timer duties, they are recording the arrival time of city 

transportation at the control post according to the schedule, also recording the 

number of passengers. Related to the city transport supervisor/timer function, 

they must ensure that city transportation vehicles pass on the route specified 

according to the schedule and record the time and number of passengers. The 

Administrative Procedure regulates them to carry out internal coordination in 

harmony, and reporting incidents/events that occur while carrying out tasks. As 

an addition, the Functional Work Procedure regulate them to stand by at the 

designated transport trajectory control post, record the arrival time of 

transportation at the designated control post in the same route, and recapitulate 

records of time and number of passengers. Regulations regarding supervision of 

driver behavior are part of the administrative and process control proposed by 

Hared et al. in [30]. Administrative control tasks refer to the organizational 

structure and governance system. It is the control tasks that involve the 

administrative matters such as the design of organizational structure, setting 

responsibilities and defining governance mechanisms, while process control is an 

integrated group of activities that are employed to accomplish specific 

organizational goals, such as physical, people and material elements.  

Referring to the two interrelated work procedures above, the Head of the 

Tabalong Regency Transportation Service stated that these two work procedures 

have become the standard of work ethics for City Transport Car Drivers in 

carrying out their duties. Control of the driver's attitude affects the quality of 

service, and the regulation of supervision of the driver can also affect the accuracy 

in carrying out tasks, in the case of regular public passenger transport by road, 

safety, punctuality, comfort and regularity are criteria used to assess quality of 

service by Padron et al. in [31]. So, with these regulations, it can be said that the 

performance of City Transport Car Drivers has met expectations even though it 

needs to be improved and quickly adapt (with the applicable work procedures) so 

that it is able to adjust to the wishes in serving the community. 

The same thing was also conveyed by the Head of the Transportation and 

Multimode Division of the Tabalong Regency Transportation Service that 

currently the performance of City Transport Car Drivers is quite good and of 

course in the Transportation and Multimode Sector itself, they are doing the 

continuous improvement to provide services even better for the community. 
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Unlike conventional travel diaries that provide no information between origins 

and destinations, GPS data offer insights into the traveler’s choices and decisions 

while end route by Grengs et al. in [32]. This opinion is also said by the Head of 

the Insider Transportation Section for the Tabalong Regency Transportation 

Service Route, “At first the implementation of management control was only 

manual, namely using supervisors as timers in the field. This is considered less 

effective and efficient.” The most important advantage of GPS data is that they 

allow us to address the dynamic properties of travel behavior by capturing 

detailed spatial, temporal, and attribute conditions throughout the full length of 

the traveling experience by Grengs et al. in [33]. From this explanation, it can be 

understood that before the GPS-based Vehicle Tracker was installed on the City 

Transport Car unit, the supervision was carried out manually by supervisory 

officers by going to the field. However, this method is considered less effective 

and less efficient and adds to the burden of office costs. It is impossible for unit 

monitoring to be carried out comprehensively, cannot be validated and not real 

time due to the limitations of officers and supervisory equipment. 

Furthermore, it was conveyed by the Head of the Insider Route Transportation 

Section that with the SOP and SETK and supported by existing applications, the 

Tabalong Regency Transportation Service could minimize driver inconsistencies. 

Thus, the Tabalong Regency Transportation Service believes that the 

implementation of SOP and SETK as a formal basis for the implementation of a 

management control system and supported by the GPS application as part of the 

management control system, city transportation cars and can improving the 

performance of City Transportation Car Drivers. 

3.3 The GPS Supervising the Performance of City Transport Car 

Drivers 

The Vehicle Tracker GPS tool, which was later named the GPS-Based Unit 

Monitoring Application (in Bahasa they abbreviate it as PUBG), is not only able 

to track the position of the unit's presence but can also detect several activities 

carried out by the driver City Transport Car service organizations, and of course 

on the performance of the driver himself, such as the maximum speed, duration 

of parking and the suitability of the route traversed. 

This PUBG application is installed on a PC device under the supervision of the 

Head of the Insider Transportation Section for the Tabalong Regency 

Transportation Service, which is managed by City Transport Admin officers with 

a protection system in the form of an Admin User ID and Password. This 

application can be monitored, both for each car unit or just randomly or as needed. 
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The Map menu in Figure 4 displays an image of a map of the area that is 

monitored for the operation of the City Transport Car, in this case the Tabalong 

Regency area. Map images can be seen by sighting Google Streets, Google 

Satellite, or Google Hybrid. The Objects menu in Figure 5 displays all twenty-

five units of cars that have been installed with Vehicle Tracker GPS, both those 

that are actively operating and those that are just standing by. 

 
 

Figure 4 An Image of the Area 

that is Monitored 

Figure 5 The Position of the 

Object that are Monitored 

The unit object can be selected according to the needs of the Supervisor when 

carrying out supervision. The picture on the figure 6 above shows the monitoring 

of the position of the object of the DA 766 HF car unit which is operating on 

April 7, 2021, at 17:43 (GMT +8) (monitoring in real time). The Supervisor or 

Admin can monitor the existence/position of the desired unit in real time. On the 

screen also showed the coordinates of the unit and the car speed.  

This Object menu is usually used when, for example, to track a unit that is 

experiencing technical problems such as a breakdown, tire leak, or delay in 

returning to the terminal, so that action or policy can be taken immediately. 
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Figure 6 Speed Monitoring Figure 7 The Stop and 

Overspeed Signs 

Events menu which displays which units overspeed, above the specified speed, 

which is sixty kph. In the Gigure 6, were the events of unit 01A (unit identity 

withheld) which over speeded, namely speeds above 60 kph (kilometers per hour) 

on April 5, 2021. According to the Head of the Section for Insider Transportation, 

this overspeed incident is not always considered as an abuse of the unit, although 

the Insider Route Transportation Section still considers it a violation of the 

Driver's SETK. However, every overspeed incident like this is usually 

investigated first before the driver is sentenced to commit an abuse, especially 

until he is subject to warning letter sanctions and so on. If the reasons and the 

situation are understandable, then this kind of incident may be considered normal. 

Moreover, the overspeed incident on that day only occurred 1 (one) time, namely 

at 07:25 am (GMT +8). If the incident is investigated, it could be only because of 

the situation and conditional, not because of the behavior of the driver. 

Another menu is History which displays the history of unit activity over a certain 

time, for example former day, this week, last week, even within this month or last 

month. Unit objects can be selected as desired and can view overspeed events and 

unit stop duration for 5 minutes, 10 minutes, 20 minutes, 30 minutes, 1 hour, 2 

hours and 5 hours. 

In the Figure 7 above, several dots marked with the letter "P" which means 

parking or stopping, and "E" which means event or overspeed incident. 

Supervisory officers or Admin can check what causes driver 01A to stop and 

overspeed. As explained above, it is not always the case that these incidents are 

considered as misuse of the unit. In the Driver's SETK, as mentioned in the 

previous point, activities such as: Exceeding the highest speed limit for public 

transportation; Exit from the designated route and lane; and terminating for 

reasons that cannot be accounted for is prohibited. 

The Head of the Section for Insider Transportation for the Route confirmed that 

the maximum speed limit is sixty kph, and the long stop time limit is 20 minutes. 

But they still give tolerance the limit that can be considered reasonable according 

to the conditions in the field. The following is an example of an activity that 

should be included in the violation/abuse of the unit (terminating more than 20 

minutes) but can still be tolerated because the situation and conditions are still 

acceptable to the Tabalong Regency Transportation Office, as shown on figure 8. 
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Figure 8 The Activity Sample of 

the 01A Car at 08.00 (GMT +8) 

Figure 9 The Activity Sample of 

the 01A Car at 12.30 (GMT +8) 

The appearance of the activity of the 01A car unit above occurred in the morning 

where the unit stopped for about 32 minutes. The location point is the Barunak 

Terminal (when the map is zoomed in, it can be seen that several units have 

gathered in the Barunak Terminal). It is believed that the driver is reporting to the 

supervisory team regarding the data on the number of passengers in the first batch 

departing from Mabuun Terminal to Barunak Terminal. Furthermore, unit 01A is 

still waiting for the next passenger to go to Pamarangan. 

While waiting for the second batch of passengers, the driver could also take a 

breakfast break, because previously the unit had to be operating at 07.00 WITA 

departing from Mabuun Terminal, and the driver had to be present 15 minutes 

before the unit operated to check and prepare the car unit. So, the driver is 

believed to have enough time to do breakfast. Also, at Barunak Terminal, the 

driver can be available for breakfast. The habit of thinking about eating in the 

middle of work also occurred in research about taxi driver behavior in Haikou 

City, Japan by Gui & Wu in [34]. The transportation management in Haikou still 

adhered to the traditional system. The transportation utility values calculated by 

traditional utility methods are not comprehensive because traditional utility 

methods have been established within western economics, and their perspectives 

are limited to customers only by Gui & Wu in [35]. For instance, a passenger 

might arrive at their destination on time, but the taxi driver might not be able to 

eat dinner with his family. As a result, the passenger would benefit significantly 

from the trip, while the taxi driver would not. According to Gui & Wu in [36] to 

improve the utility of taxi drivers, we can analyze the willingness of taxi drivers 

by their real-time locations and compromise strictly with his work schedule, GPS 

surveillance becomes significant. 
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In the case of the driver having breakfast, he is still tolerated, if it is not done 

continuously or becomes a habit because it is done during service hours, so that 

it affects the performance of the driver himself, let alone affects the performance 

of other drivers. If it is done continuously and becomes a habit, it will receive 

warnings in stages starting from the Supervisory Team, Section Head to Head of 

Service in the form of Verbal Warning, 1st Warning Letter (SP), 2nd SP, to 3rd 

SP/Termination of Contract (firing). 

The appearance of the activity of the 01A car unit in Figure 9 above occurred 

during the day where the unit stopped for about 1 hour 22 minutes. The location 

point is the Tabalong Al Abrar Islamic Center Mosque (when the map is zoomed 

in, it looks like several units are parked at the Mosque). It is believed that the 

driver was taking a break, praying, and having lunch. This condition may still be 

tolerated even though the provision is that the break is only 1 hour. If it is more 

than 1 hour, then it should gain a warning or sanction. 

However, just like the previous conditions, this type of violation is still tolerated, 

of course, if it is not carried out continuously or becomes a habit, so that it can 

affect the performance of the driver himself, especially if it affects the 

performance of other drivers. Where between one driver and another, jealousy 

can occur if the Tabalong Regency Transportation Service does not take firm 

action and instead allows negligence or misuse of public transport to occur among 

the drivers. 

By using GPS monitoring, supervisor can isolate: time of waiting for the 

possibility of taking a position at the stop, dwell time (also called as: alighting 

and boarding time), time of waiting for the possibility to departure, and travel 

time of a section between two following stops, It such an approach entitles to 

draw binding conclusions on operation of a line and enables to identify the causes 

of potential disorders by Bauer in [37]. 

Next is the event where unit 01A performs overspeed activity with a speed 

exceeding sixty kph. Just like parking activities (stopping), overspeed exceeding 

sixty kph is also not necessarily an abuse as long as there are reasons that can be 

justified and certainly not carried out continuously. 

When confirmation is made to the Supervisory Team what causes the Driver to 

exceed the maximum speed, Supervisor 1 explains the possibility that the Driver 

exceeds the maximum speed simply because he wants to overtake other road 

users. But that does not mean the driver can do this all the time. Especially if it 

occurs on the main road route of the unit. All forms of violation still have 

consequences. "If it is a minor mistake, it is enough to be personally reprimanded, 
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but if it is a serious mistake, immediately report it to your superiors. Like 

repeating mistakes or fighting back when reprimanded.” 

Supervisor 2 also confirmed this that every form of abuse committed by the 

Driver must still have consequences, the Supervisor is obliged to give sanctions 

even though it is only in the form of a verbal warning and make notes as a report. 

The report is submitted to the admin for data verification. Then the Admin can 

ask why the abuse happened so that further action can be taken. 

The following figure 10 is a picture of the appearance of the activity of unit 01A 

doing Overspeed during the period (History) from 05 to 09 April 2021. 

 

Figure 10 The Activity Sample of the 01A Car that Showed Overspeed 

The appearance of the activity of the 01A car unit above occurred in the morning 

where the unit over speeded sixty-one kph. The location point is on Jalan Mabuun 

Raya (when the map is zoomed in, the unit can be seen traveling at a speed of 

sixty-one kph). It stated that the driver only wants to overtake other road users, 

this data can be seen during the period (05 to 09 April 2021) the driver only 

overspeed once. And for the Tabalong Regency Transportation Service, this 

condition cannot be explicitly stated as an abuse. 

3.4 The Development of GPS Applications to Improve City 

Transport Car Services 

The Head of the Section for Insider Transportation Route said that the PUBG 

application has undergone development in collaboration with the Tabalong 

Regency Communication and Information Office and the Tabalong Regency 

Statistics Agency. "We are also developing the application within collaboration 

with Communication, Information and Statistics Office at Tabalong Regency 
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under the name Langsat Manis which is not only useful for us as operators in 

watching the vehicles but can also be used by users to make it easier to get vehicle 

services. And the development of this application is included in the nomination 

for the Smart City project.” 

This application, which can be downloaded via the Play Store on an Android 

Smart Phone, is not only useful for the team of the Insider Transportation Section 

of the Tabalong Regency Transportation Service which acts as an operator in the 

supervision of City Transport Cars, but can also be used by users, namely 

passengers and the general public to make it easier to get information and city 

transportation services. Prospective passengers can make their choice, location of 

the pick-up point and estimated time to wait for the pick-up. A mobile app that 

provides information on public transport in a city could be extremely useful too 

for people who live in that city and for those who live outside the city by Lupasc 

in [38]. Furthermore, Lupasc in [39] states that the design and implementation of 

such an information system generates a number of advantages and benefits, the 

most important being: (1) fast access to information on public transport (stations 

and route map, route timetable) on any mobile device that has this application 

installed, without the need for an Internet connection; (2) the possibility of 

searching for the means of transport running between two stations or between two 

streets that the user inserts into the search module; and (3) the opportunity to run 

the app on both Android and iOS smartphone mobile devices. 

The development of this application included in the nomination for the Tabalong 

project towards Smart City. This app uses the same principles as other online 

transportation apps. Through this application, prospective passengers can 

monitor where the position of the car unit is and how long the estimated time it 

will take to wait for the arrival of the car unit, and at the same time can make 

direct orders so that City Transport Car Drivers can find out that there will be 

prospective passengers on the route they will pass. 

In the initial development of this application, there are six routes that can be 

accessed by prospective passengers to serve 3 (three) sub-districts in the central 

region, namely Murung Pudak, Tanjung and Tanta. And for the next there will be 

additions in the northern and southern regions. 

The Head of the Transportation and Multimode Division explained that the 

existence of this application does not mean that the car unit only operates 

according to passenger orders, the unit continues to operate and continues to 

provide services as usual, it is just that prospective passengers cannot know for 

sure when the unit passes. 
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3.5 The Effect of GPS Control Devices on the Performance of City 

Transport Car Drivers 

This GPS-based control device known as the PUBG Application has helped a lot 

in improving the driver's performance in providing services to the Tabalong 

community. This application has become a separate tool in management control 

for the Tabalong Regency Transportation Service. Drivers become more 

disciplined, honest, and motivated at work. 

Both supervisors in the field and admins in the office have made it easier to 

supervise and record the activities of public transport, which total thirty-three 

units, even though only 25 GPS devices are installed. This application has also 

been able to cut the workload more easily, practically, and efficiently. 

Supported by the expression of the Head of the Tabalong Regency Transportation 

Service that with the installation of this GPS control device, the performance of 

the drivers will be better, more efficient and can minimize the misuse of City 

Transport Cars, "Their performance will be better because with this application 

they can help a lot in handling transportation operations, are much more efficient, 

minimize violations and are right on target." 

This is in line with research conducted by Zhao and Carling in [40] which 

observes the use of GPS through two aspects: geographic position of the vehicle 

and speed by tracking vehicles in a complex road network with varying 

transportation modes, environmental conditions and collection settings in real 

settings. The results of the research show that (1) the GPS tracking data identified 

the actual positions of the vehicles successfully, and (2) the tracked instantaneous 

speeds are quite accurate with a tendency of underestimation. 
Regarding violations and abuse of Public transport, the Head of the Section for 

Insider Transportation added that every form of SETK violation is still called a 

violation even though the scale and impact are small or rarely carried out. The 

sanctions imposed can be in the form of a verbal warning, first warning letter 

(SP), 2nd SP, up to 3rd SP/Termination of Contract (firing). The following table 2 

is a recapitulation of Admin data regarding the sanctions issued by the Tabalong 

Regency Transportation Service against drivers who violate and abuse Public 

transport in the period 2018 to 2020. 
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Table 2 Recapitulation of the Drivers’ Sanction in the Period 2018-2020. 

Warning 

Letter (WL) 
Caused 

2018 

(Person(s)) 

2019 

(Person(s)) 

2020 

(Person(s)) 

WL 1 Absence without evidence 2 3 1 

 Indiscipline (speed, out of line) 5 4 2 

WL 2 Transit too long 2 2 1 

 Absence without evidence 1 1 1 

 Indiscipline (speed, out of line) 1 2 1 

 Take passenger in fast lane 1 - - 

 Leaving at working hours - 1 1 

WL 3/ Fired Absence without evidence 2 - - 

 Indiscipline (speed, out of line) 2 - - 

Note: 2018-2019 are the number of perpetrators before GPS installation. 2020 is the 

number of perpetrators after GPS installation.  

From the recapitulation data at Table 2, it shows that there is a decreasing trend 

in the number of perpetrators of abusing Public transport in the period 2018 to 

2020, namely before and after the installation of GPS control devices on the City 

Transportation Car unit. This decrease in the number of abusers at least proves 

the positive influence towards improving the performance of City Transport Car 

Drivers after GPS installation. 

4 Conclusion 

In line with the research conducted by Yuniar et al in [41]. which was written in 

the Journal of Truck Driver Behavior and Travel Time Effectiveness Using Smart 

GPS, that by installing a GPS device on a truck, apart from improving driver 

performance, driver safety, reducing ineffective time, saving fuel, saving 

operational costs, increasing vehicle usability, increasing driver productivity and 

customer service, it can also assist field supervisors in tracking the presence of 

trucks, provide warnings, monitor locations, provide information, and mark the 

speed of each truck. Even field supervisors will call drivers who have stopped for 

too long somewhere and can find out the location if there is damage to the truck 

so that it can be handled quickly. 

Based on The Resource-Based View (RBV) theory used in this study describes 

that the basis of competitive advantage lies in a set of tangible or intangible assets 

(physical and non-physical resources) in an organization, company, or 

government agency, in this case the Tabalong Regency Transportation Service. 

The main assets owned by the Tabalong Regency Transportation Service 

(Drivers, Public transport equipped with GPS) are tools that can be used to carry 

out management control, which in turn will be able to regulate and supervise the 

activities of City Transport Car Drivers so that they have performance according 

to the SOP and SETK that has been enforced. So that in the end it will be able to 
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produce optimal service output for the community using City Transport Cars in 

the Tabalong Regency area, and on the other hand the strength of the main 

resources with competitive advantages owned by the Tabalong Regency 

Transportation Service will be able to support the preparation of achieving the 

Tabalong Regency target towards Tabalong Smart City. 

The installation of this GPS application at least has an impact on decreasing the 

trend of imposing sanctions on drivers who commit violations in 2018 to 2020, 

although there are also other sanctions that are not related to indiscipline 

monitored by GPS, such as not coming to work without explanation and leaving 

work on time, work for no apparent reason. However, with the decrease in the 

number of perpetrators of this abuse, at least it proves the positive effect of 

increasing the performance of City Transport Car Drivers after GPS installation. 

However, the implementation of investigations and the application of sanctions 

by supervisors still needs to be firmer. It can be seen from the observation that 

supervisors are still too tolerant of several reasons put forward by the driver. 

Regulations must be the basis for enforcing discipline. For example, if the break 

time is 1 hour, then the implementation must be appropriate, there are no 

exceptions, especially for trivial reasons, such as the use of time to eat too long. 

Also, in the case of speed violations for reasons of chasing passengers. This 

cannot be a tolerable excuse because passengers must be educated to be 

disciplined in waiting for the arrival and departure of vehicles. 

The Tabalong Regency Government must also consider that the transportation 

applications that have been developed can be linked to existing and popular 

applications in the community. This is to maximize the use of the application, and 

to avoid people's excuses because the phone's memory is already full, so they are 

not interested in downloading the application. Do not let this application become 

useless in the future. 

In the pandemic covid-19 era of 2020, the City Transport Car service activity will 

still be carried out even though not all car units operate at the same time. The unit 

operates on a shift system by setting a schedule for which unit will operate. Thus, 

the drivers and supervisors will also continue to work according to their shifts. 

And this condition will still be carried out in 2021 due to the Covid-19 pandemic 

which has not yet ended. 

In line with the aspirations of the Tabalong Regency Government to go to 

Tabalong Smart City, the Tabalong Regency Transportation Service will continue 

to strive to provide maximum city transportation car services to meet the needs 

of land transportation within the city for the people of Tabalong Regency by 
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preparing quality resources, both in terms of resources, reliable human resources 

and modern technological resources, in accordance with the mission of the 

Tabalong Regency Government point 3, namely "Realizing independence by 

building and developing potential resources". 
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Abstract. Joglo is one of the traditional houses in Indonesia. Joglo roof has a 

different angle. Angle of the Joglo roof is very important to note. In this study, 

simulated wind with a speed of 10 m/s hitting the Joglo’s roof, with roof angles 

0o, 35o, 45o, and 55o. The simulation is completed through the Standard k-Epsilon 

turbulence model with several functions in OpenFOAM and ParaView. First the 

wind is set in the direction of the x axis and the second is set in all directions 

towards the horizontal x and y direction, and towards the vertical z direction. The 

overall flow pattern shows that the velocity gradient towards zero is at the rear of 

the joglo roof. In unidirectional winds, the highest pressure occurs when the wind 

bends at a distance of ±45 m. While the lower pressure is on the back of the roof. 

For wind from all directions, the highest wind speed is at a distance of 7m to 13m. 

The greater the angle of the Joglo roof, the greater the initial pressure received, 

and the greater the decrease in pressure value due to the wind being deflected to 

the vertical z direction. 

Keywords: joglo’s roof; openFOAM; paraview; wind. 

1 Introduction 

Indonesia has more than 34 traditional houses with their own characteristics. 

These characteristics can be located on the stage floor, stairs, walls, and roof. The 

uniqueness of the traditional house makes the house comfortable to live in, warm, 

safe from wild animals, and sturdy when strong winds come. One of the 

traditional houses in Indonesia is the Joglo house, a Javanese traditional house 

made of teak wood with a pyramid-shaped Joglo roof that refers to the shape of 

a mountain. In each area, the Joglo house has a roof with a different angle of 

inclination. The characteristic of the Joglo roof can be seen from the shape of the 

roof which is a combination of two triangular roof planes with two trapezoidal 

roof planes, each of which has a different slope angle and is not the same size. 

The roof of the Joglo is always located in the middle and is always higher and 

flanked by the roof of the porch. The roof of the Joglo house has a variation of 

the angle of inclination between 30o to 60o. The angle of the roof slope is an 
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important thing to consider when building or renovating a Joglo roof. The roof 

will not function well as a house protector from heat or rain if the angle of 

inclination is wrong. If it is too sloping, the roof will sag easily and if it is too 

sloping, the rainwater will not flow smoothly. In addition, the slope of the Joglo 

roof is predicted to affect wind deflection so that it can withstand the speed and 

pressure caused by strong winds. Studies on the analysis of the effect of the Joglo 

roof angle on changes in wind speed and pressure have not been previously 

reported.  

In the last few decades, there have been many studies on simulation and 

numerical modeling of wind flow on roofs and building shapes. Simulations and 

modeling use openFOAM to model airflow induced loads on various structures 

(Isaev et al., 2019; Rajput et al., 2021). Open FOAM has several advantages, such 

as free access, easy to use, accurate results, and can be used for various purposes 

related to Computational Fluid Dynamics (CFD). Research that has been carried 

out includes dynamic simulation of two-phase fluid flow and mass transfer in a 

forward flow reactor (Nieves-Remacha et al., 2015), simulation of non-premixed 

turbulent combustion (integration and validation) (Gaikwad & Sreedhara, 2019), 

flow turbulent buoyant atmosphere over complex geometries (Flores et al., 2013), 

numerical simulation of viscoelastic two-phase flow (Habla et al., 2011), 

simulation of airflow inside a horticultural high tunnel greenhouse (Lubitz, 2018), 

and others. 

This paper is structured to determine the effect of the slope angle of the Joglo 

roof on changes in wind speed and pressure in certain directions. The slope of the 

angle that is varied is the magnitude of the value of as shown in figure 1. 

 

Figure 1. Schematic of the Joglo roof with the value of being a varied angle 

Wind flow is simulated using openFOAM software and paraView to display the 

simulation results. This study is expected to be able to provide information in 

determining variations in the angle of the roof of the Joglo house so that the house 

can withstand strong winds or tornadoes. 
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2 Building Equations and Methods 

2.1 Building Equations 

Pay attention to the airflow hitting the front side of the roof. For convenience, the 

coordinate axes are selected as shown in Figure 1. The potential flow around the 

two walls forms an angle α: (Bird et al., 2002). 

𝑤(𝑧) = −𝛽𝑧𝛼       (1) 

where 𝛽 is the parameter that determines the wind strength, 𝑧 = 𝑥 + 𝑖𝑦 is a 

complex variable and 𝑖 = √−1. The complex velocity is derived from the flow 

potential equation as follows  

−𝑣𝑥 + 𝑖𝑣𝑦 =
𝑑𝑤

𝑑𝑧
= −𝛽𝛼𝑧𝛼−1 = −𝛽𝛼𝑟𝛼−1𝑒𝑖(𝛼−1)𝜃 

Where 𝑟 = √𝑥2 + 𝑦2 and 𝜃 = (𝑦/𝑥) . From equation (2), it can be determined 

the velocity component along the x and y coordinates as follows 

𝑣𝑥 = 𝛽𝛼𝑟𝛼−1 𝑐𝑜𝑠 𝑐𝑜𝑠 (𝛼 − 1)𝜃  
and 

𝑣𝑦 = −𝛽𝛼𝑟𝛼−1 𝑠𝑖𝑛 𝑠𝑖𝑛 (𝛼 − 1)𝜃  

The velocity in the radial direction satisfies the equation: 

𝑣𝑟 = 𝑣𝑥 𝑐𝑜𝑠 𝑐𝑜𝑠 𝜃 + 𝑣𝑦 𝑠𝑖𝑛 𝑠𝑖𝑛 𝜃  

𝑣𝑟 = 𝛽𝛼𝑟𝛼−1 𝑐𝑜𝑠 𝑐𝑜𝑠 𝜃 𝑐𝑜𝑠 𝑐𝑜𝑠 (𝛼 − 1)𝜃 − 𝛽𝛼𝑟𝛼−1 𝑠𝑖𝑛 𝑠𝑖𝑛 𝜃 𝑠𝑖𝑛 𝑠𝑖𝑛 (𝛼
− 1)𝜃  

𝑣𝑟 = 𝛽𝛼𝑟𝛼−1 𝑐𝑜𝑠 𝑐𝑜𝑠 𝛼𝜃  
The magnitude of the total momentum of the left changing direction is the same, 

because of that, 

𝑑𝑝 = √𝑝𝑟
2 + 𝑝𝑙

2 − 2𝑝𝑟𝑝𝑙 𝑐𝑜𝑠 𝑐𝑜𝑠 (𝜋 − 𝜋/𝛼)  

= √𝑝𝑟
2 + 𝑝𝑙

2 + 2𝑝𝑟𝑝𝑙 𝑐𝑜𝑠 𝑐𝑜𝑠 (𝜋/𝛼)  

= 𝜌𝐿𝑅𝛽2𝛼2𝑎2𝛼−1𝑑𝑡𝜑(𝛼) 

√1 + (𝑏/𝑎)4𝛼−2 + 2(𝑏/𝑎)2𝛼−1 𝑐𝑜𝑠 𝑐𝑜𝑠 (𝜋/𝛼)  

If 𝑎 ≈ 𝑏: 

𝑝 = 𝜌𝐿𝑅𝛽2𝛼2𝑎2𝛼−1𝑑𝑡𝜑(𝛼)√2√1 +𝑐𝑜𝑠 𝑐𝑜𝑠 (𝜋/𝛼)    (2) 

The force experienced by the Joglo roof can be defined by the equation: 

𝐹𝑑 =
𝑑𝑝

𝑑𝑡
        (3) 
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If a and b are large enough then we can assume that 𝑝𝑙 ≈ 𝑝𝑟 so that the direction 

of the Bernoulli force and the force due to bending of air is exactly opposite. 

Thus, the net upward force received by the roof becomes: 

𝐹𝑛𝑒𝑡𝑡 = 𝐹𝐵 − 𝐹𝑑       (4) 

2.2 Method 

OpenFOAM is a free and open source software for Computational Fluid 

Dynamics (CFD). The workflow in this study is divided into 3 parts, namely: Pre-

Processing, Processing, and Post-Processing as shown in figure 2. 

Pre-Processing: The Joglo roof geometry was created with the Salome software. 

Then imported in OpenFOAM. Mesh is created using the tools "blockMesh" and 

“snappyHexMesh” tools. To complete pre-processing, first define initial 

conditions and boundary conditions. 

Processing: The numerical parameters for the simulation are set according to the 

Joglo roof problem. Although a problem can be solved through several solving 

methods, it is very important to choose the appropriate parameters in order to 

solve the problem efficiently. 

Post-Processing: carried out after completing the simulation to interpret the 

results using the ParaView software. Flow fields can be analyzed by extracting 

data, plotting, and applying filters such as flowlines and coloring. 

 

 

 

 

 

 

 

 

 

Figure 2. Workflow of simulation. 

2.3 Pre-Processing: Creating Geometry and Meshing 

The base mesh was created using “blockMesh”, then added the Joglo roof mesh 

using “snappyHexMesh”. The Joglo roof geometry used by snappyHexMesh was 

created in the SALOME-9.7.0 software as shown in Figure 3. 
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Figure 3. Geometry of the Joglo roof, top view, side and diagonal 

2.4 Processing: Solution Using HELYX-OS and OpenFOAM 

2.4.1 Boundary Conditions 

The general boundary conditions are defined as in the case of a similar CFD 

(Dwyer 2014) and can be seen in Table 1. In general, the speed on the ground and 

on the roof of the Joglo is defined with a fixed value of “0”, while the other 

parameters are set to the appropriate Wall-Functions. 

The speed at the inlet is set according to the desired inlet wind. In this case, the 

inlet speed of 10 m/s is used. Meanwhile, the turbulence parameters k, Epsilon 

(ε) and Omega (ω) are calculated based on the derivation according to the 

respective turbulence models used. All other values are defined as zero gradient, 

except for the pressure at the outlet, where a fixed value of "0" is defined to allow 

free flow of air out. 

Table 1 Conditions for the modeling of the joglo roof. 

Bounda

ry 

Conditi

on 

Tipe U P k (ε) nut 

Inlet Patch 
Fixed 

value 

zeroGra

dient 

Fixed 
Value 

(calculat
ed) 

Fixed 
Value 

(calcula
ted) 

Fixed 
Value 

(calculat
ed) 

Outlet Patch 

pressure

InletOut

letVeloc

ity 

totalPres

sure 

InletOutl
et 

InletOu
tlet 

Fixed 
Value 

(calculat

ed) 

Ground Wall 
Zero 

Gradient 

Zero 

Gradient 

kqRWall
Function 

epsilon

WallFu
nction 

nutkWall
Function 

Front 
symm

etry 

Zero 

Gradient 

Zero 

Gradient 

Zero 
Gradient 

Zero 
Gradien

t 

Zero 
Gradient 

a b 

c 
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Back 
symm

etry 

Zero 

Gradient 

Zero 

Gradient 

Zero 

Gradient 

Zero 

Gradien
t 

Zero 

Gradient 

Geomet

ri Atap 

Joglo 

Wall 
Fixed 

Value 

Zero 

Gradient 

kqRWall

Function 

Epsilon
-

WallFu
nction 

nutkWall

Function 

 

2.5 Turbulence and Coefficient Model 

Based on the literature review, the Standard k-Epsilon turbulence model (Norton 

et al. 2007) can be applied to this case. The Standard k-Epsilon model is one of 

the turbulence models based on the resolution of two additional transport 

equations for turbulent kinetic energy (k) and dissipation rate (Epsilon) (Launder 

and Spalding. 1974). The following settings are used for the model, following the 

default OpenFOAM values as used in the case of other CFDs 

Table 2 Standard parameter values for k-Epsilon. 

Parameter Standard k-Epsilon 

𝝈k Calculated 

 𝝈ε Calculated 

k Calculated 

Epsilon (ε) Calculated 

C1 1.44 

C2  1.92 

Cγ 0.09 

The constants C1, C2 , and Cγ were experimentally determined by (Shih et al. 

1994) as C1 = 1.44, C2 = 1.92, Cγ = 0.09 which is the default setting in 

OpenFOAM. Turbulence coefficient of turbulent kinetic energy (k), turbulence 

dissipation (ε) and specific turbulence dissipation (𝜔) were calculated from 

turbulence intensity (Tu), turbulence length scale (TuL), constant Cγ and 

freestream velocity (U∞). The Standard k-Epsilon turbulence model is applied to 

the four variations of the roof angles of the joglo house 

Table 3 Convergence criteria for simulation. 

Parameter Toleran 

Value 

Pressure (p) 1 e-6 

Velocity (U) 1 e-6 

Turbulent Kinetic Energi (k) 1 e-6 

Turbulent Kinetic Energy Dissipation 

(epsilon) 

1 e-6 

nuTilda (nut) 1 e-6 
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ParaView is used to view simulation results and sample data. ParaView provides 

a GUI and is included with OpenFOAM via the "paraFoam" command. ParaView 

can display data objects in the form of images or videos. In ParaView, the 

function object "probe" is used to extract data from a certain point, for example 

from a certain point the airflow along the roof of a Joglo house is measured using 

the "volFieldValue" function. 

3 Results and Discussion 

The overall flow pattern shows that a velocity gradient towards zero is present at 

the back of the Joglo roof as shown in figure 4. The wind speed is set uniformly 

at 10 m/s towards the horizontal direction (x axis). At a time of 100 seconds, an 

increase in speed occurs at a distance of ±50 m after undergoing a turn at a 

distance of ±45 m as shown in 

 

Figure 4: Showing the velocity magnitude of the convergent simulation (k-epsilon 

turbulence model, Inlet Velocity 10 m/s). 2D View with ParaView uses the "slice" 

function in the normal Y direction. Roof angle 45 o (a) time 50 seconds, and (b) time 300 

seconds. 

Figure 4a. The increase in speed occurs up to ±80 m and then starts to stabilize 

again at a distance of ±85 m. The highest speed value is above the top of the Joglo 

roof, which is 16.61 m/s at a distance of ±58 m. In this section there is wind that 

experiences a deflection towards the vertical direction (z axis). Meanwhile, at a 

time of 300 seconds, an increase in speed occurs at a distance of ±50 m to ±100 

m (the very end). The deflection distance of the wind is further than the time of 

100 seconds as shown in Figure 4b.  

The pressure distribution is shown in figure 5. At a time of 50 seconds an increase 

in pressure occurs at a distance of ± 45 m when the wind bends as shown in figure 

5a. This is indicated by the color gradation that is redder than the other parts. 

a b 
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Similarly, at the time of 300 seconds shown in Figure 5b, the highest pressure 

occurs when the wind bends. While the lower pressure is on the back of the roof. 

This is because the wind is deflected towards the vertical (z) direction. The 

pressure distribution does not change significantly at 100 seconds to 400 seconds. 

This shows that the longer the pressure will be more stable at a certain amount 

because the wind speed stabilizes after that time. 

 

 

Significant changes occur at the beginning of the wind towards the roof of the 

Joglo, which is between time 0 to 50 seconds. In addition to the velocity and 

pressure in the horizontal direction (x axis), there is also velocity and pressure in 

the vertical direction (z axis) from the bottom of the Joglo roof to the top. This 

can cause the roof to lift if the velocity and pressure are very large, or in other 

words the lifting force is very large. Therefore, in this section, a vertical line is 

taken to show changes in the value of velocity and pressure at each point as shown 

by the arrow in Figure 4. This vertical line data is then depicted on a graph as 

monitoring data. The angles of the Joglo roof are varied to see their effect on 

changes in velocity and pressure. In this case the angles that are varied are 0 o, 35 

o, 45 o and 55 o. Completion of the model is completed through the standard k-

Epsilon turbulence model until it reaches certain convergence criteria. 

 

Figure 5: Showing the convergence simulation pressure (k-epsilon turbulence model, 

entry speed 10 m/s). A 2D View with ParaView uses the "slice" function in the second 

row in the normal Y direction. Roof angle 45 o. (a) Time 50 seconds and (b) time 300 

seconds. 

b a 
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Probes and other simulation data were obtained using pre-configured functions 

in /system/controlDict as well as some functions in ParaView. The figure shows 

that there is a difference in the value of the initial pressure received by the roof. 

The initial pressure received is 21.31 Pa for an angle of 0o, 35.65 Pa for an angle 

of 35 o, 53.77 Pa for an angle of 45 o, and 75.77 Pa for an angle of 55 o. This shows 

that the greater the angle of inclination of the Joglo roof, the greater the pressure 

received. While the final pressure on the boundary conditions section, namely at 

x: 45, y: 0, and z: 25, is at a value of 5.74 Pa for a 0 o slope angle, 3.31 Pa for a 

35 o slope angle, 11.6 Pa for a 45 o angle, and 28.24 for a 55 o. The wind speed in 

the horizontal direction x (U_x) tends to be stable at 10 m/s for an angle of 0 o. 

This is because the incoming wind speed is set to the horizontal x direction and 

there is no large enough wind deflection. Meanwhile, angles of 35  o, 45 o and 55 o 

have small wind speeds, namely 2.24 Pa, 1.05 Pa, and 3.86 Pa. This is because 

the wind is blocked by the roof which is then deflected upwards. There is no 

velocity in the horizontal y direction. However, in the vertical z direction (U_z) 

there is a wind speed value due to the deflection of the wind from the x direction 

to the z direction on the Joglo roof, so that the wind goes vertically upwards. The 

greatest speed value is at the bottom at the beginning of the deflection of the wind, 

which is 4.25 Pa. 

Table 4 Changes in pressure and velocity values in the vertical direction (z axis) 

at each corner of the Joglo roof 

 

Awal Akhir Diff Awal Akhir Diff Awal Akhir Diff Awal Akhir Diff

1 Nol derajat 21.31 5.74 -15.57 11.44 8.65 -2.79 0 0 0 4.25 0 -4.25

2 35 Derajat 35.65 3.31 -32.34 2.24 10.8 8.56 0 0 0 1.08 0.06 -1.02

3 45 Derajat 53.77 11.6 -42.17 1.05 10.76 9.71 0 0 0 0.63 0.12 -.51

4 55 Derajat 75.66 28.24 -47.43 3.86 10.65 6.79 0 0 0 0.11 0.18 .07

No Atap Joglo

Parameter

p U_X U_Y U_Z

Figure 6. Simulation model and graph of changes in pressure and velocity values in the z 

direction (z axis) of the Joglo roof where (a) 0o, (b) 35o, (c) 45o, dan (d) 55o 

d 
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Changes in the value of pressure and wind speed from each angle variation are 

shown in table 4. The greater the angle of the Joglo roof, the greater the decrease 

in the pressure value in the vertical direction (from bottom to top) as shown in 

the table in green. This is indicated by the difference between the final pressure 

and the initial pressure. The large angle of the Joglo roof can reduce the pressure 

value significantly. The greater the angle of the Joglo roof, the wind speed in the 

x direction (x axis) will increase up to a 45o angle as shown in blue in table 3 

column U_X. Meanwhile, for the 55 o angle, the wind speed has decreased. In the 

vertical direction (z axis), the greater the angle of the Joglo roof, the higher the 

wind speed as shown in blue in table 1 column U_Z. This indicates that the wind 

coming from the x direction will soon be deflected towards the z direction so that 

the wind speed increases. Joglo roof studies through Computational Fluid 

Dynamic (CFD) can be implemented in OpenFOAM using the Darcy-

Forchheimer Equation. Comparison with similar cases from the literature 

confirms the results (F. D. Molina-Aiz et al. 2012) and (Muñoz, Montero, and 

Antón 2001). However, it must be said that the results are based on airflow 

coming mostly from a uniform direction. If you take into account winds that come 

diagonally, as happens in nature, the results will change (López et al. 2016). No 

significant change in airflow pattern could be found for the different speeds. 

Comparison of four models with different Joglo roof angles shows similar flow 

patterns. The same is true for variations of different angles. If the incoming wind 

is set from all directions with the same speed value, which is 10 m/s until there is 

a rotation resembling a tornado, the simulation model is obtained as follows. 

 

Figure 7. Tornado wind model simulation and graph of changes in pressure and 

velocity values in the vertical direction (z axis) of the Joglo roof with the k-epsilon 

turbulence model, the incoming speed is 10 m/s. A 2D View with ParaView uses 

the "slice" function in the second row in the normal Y direction. Roof angle 55 

degrees and time 400 seconds. 
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In this simulation, the wind is set from all directions, namely from the horizontal 

direction (x axis and y axis) and the vertical direction (z axis) so that the wind 

rotates as shown in figure 6. Winds that experience rotation are most likely to lift 

the roof if the speed is high. and the pressure is great. In this section, one line is 

taken on the slice to see changes in pressure and wind speed in the vertical 

direction (z axis). The line is indicated by a yellow arrow in figure 4, precisely at 

points x: 45 m and y: 45 m. Changes in wind speed in the horizontal direction (x 

axis), the higher the roof will be because there is a driving force from the vertical 

(z axis) and horizontal (y axis) direction. Meanwhile, for changes in speed in the 

vertical direction (z axis), the highest wind speed is found in the distance between 

7 m to 13 m, precisely on the roof after the wind bends. The initial pressure at the 

bottom of the Joglo roof is 98.00 Pa and the final pressure at the top of the Joglo 

roof is 36.37 Pa, so that it has a difference or pressure drop of 61.63 Pa.  

The difference value obtained is greater than the change in pressure in a uniform 

wind direction (see Figure 5 and table). This is due to the large angle of the roof 

so that it can turn the wind direction quickly and reduce the pressure significantly. 

Thus, a larger roof angle will be more resistant and stronger against wind pressure 

than a smaller angle if there are strong winds or tornadoes. 

4 Conclusion 

The completion of the Joglo roof simulation was completed through the Standard 

k-Epsilon turbulence model with several functions in OpenFOAM and ParaView. 

The overall flow pattern shows that the velocity gradient towards zero is at the 

back of the Joglo roof, with the highest velocity value of 16.61 m/s at a distance 

of ±58 m. At the wind speed which is set in the direction of x, the highest pressure 

occurs when the wind bends at a distance of ±45 m. While the lower pressure is 

on the back of the roof. For wind speeds that are set from all directions, namely 

the horizontal direction (x axis and y axis) and vertical direction (z axis), the 

highest wind speed is at a distance of 7 m to 13 m. The initial pressure at the 

bottom of the Joglo roof is 98.00 Pa and the final pressure at the top of the Joglo 

roof is 36.37 Pa, with a large difference of 61.63 Pa. The value of the difference 

is quite large due to the large angle of the roof of the Joglo so that it can turn the 

wind direction quickly and reduce the pressure significantly. The greater the 

angle of the Joglo roof, the greater the initial pressure received because the wind 

is restrained by the vertical roof walls. The presence of wind that is deflected in 

a vertical direction will reduce the initial pressure value received significantly, so 

that the greater the angle of the Joglo roof, the lower the pressure value will be 

even greater. Conversely, the smaller the angle of the Joglo roof, the smaller the 

initial pressure received will be. The very small corner of the Joglo roof shows 

the shape of a straight roof in the direction of the wind. This results in no 
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significant vertical deflection of the wind so that the initial pressure received is 

small and the pressure drop is also small. 
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Abstract. This study aims to determine the effect of the big five personality traits 

on anticipatory socialization with professional skepticism as a mediation variable. 

this study uses purposive sampling and data analysis techniques using Structural 

Equation Modeling-Partial Last Square (SEM-PLS). This study used data 

collection techniques using questionnaires distributed to accounting students at the 

Raden Mas Said State Islamic University and the Muhammadiyah University of 

Surakarta with a total sample of 125 students. This study uses cognitive dissonance 

theory which discusses uncomfortable behavior so that the person must change 

behavior for his discomfort. This theory also discusses the relationship between 

student personality, professional skepticism, and anticipatory socialization.The 

results of this study prove that the big five personality traits consisting of 

agreeableness and conscientiousness have a positive and significant influence on 

professional skepticism. Extraversion, openness, and neuroticism have no effect 

on professional skepticism. Extraversion, agreeableness, conscientiousness, 

openness, and professional skepticism have a positive and significant influence on 

anticipatory socialization. neuroticism has a negative and significant effect on 

anticipatory socialization. 

Keywords: big five personality traits; professional skepticism; anticipatory 

socialization. 

1 Introduction 

The number of cases of audit errors in detecting fraud has occurred internationally 

and nationally. This is evidenced by 45 cases related to financial statement fraud, 

24 cases or 60% occurred due to a low level of professional skepticism, therefore 

a lack of professional skepticism can lead to failure to find fraud in financial 

statements Winantyadi & Waluyo, (2014). Cases of audit errors that occur 

internationally are proven by the existence of cases of accounting fraud in the 

United States Sarbanes Oxley Act (SOX) rules that require more accounting 

considerations. Apart from that, other case examples such as Xerox Corp in 2001, 

XeroxCorp has made improper financial records and violated Generally Accepted 

Accounting Principles (GAAP). Auditors certify compliance with GAAP 
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standards on financial statements made. However, the fact is that fraud still occurs 

(Stephanus, 2021). Enron (2001), World Com (2001), Tyco (2002), in this case, 

Arthur Andersen KAP dragged both of whom were proven to have manipulated 

the results of financial statements Serikat (Yeremia, 2020). Cases in Indonesia 

also occur in Slaughterhouses and Slaughterhouses Cultivating Penggaron in 

Semarang City, PT. Kimia Farma and bank, BDO International Limited at PT. 

Garuda Indonesia and the big KAP Ernest Young at Indosat Ooredoo, where the 

auditors could not provide supporting evidence (Nasional.Kontan.News, n.d.). 

The number of cases of auditor fraud due to the lack of professional skepticism 

above, it is necessary to take preventive action by using anticipatory socialization 

which is the anticipation stage during years of college education. In this stage, 

individuals will learn and internalize the nature of professionalism in the 

profession they are interested in. Anticipatory socialization to students needs to 

be emphasized, because the failure to transfer professional values will have a 

negative impact on the students themselves as well as their profession (Farag & 

Elias, 2016). Anticipatory socialization can also be said to be a person's 

adjustment to his new environment which at this stage of anticipatory 

socialization will have an influence on the formation of one's character and mind 

set (Ahmad et al., 2012). For example, failure to believe in the profession, there 

are still students who are unsure of the major they have chosen when completing 

the anticipatory socialization stage in college. So that the doubts in these students 

will affect the choice of the next career. 

In the research of Farag & Elias, (2016)revealed the results of big five personality 

traits have a positive influence on anticipatory socialization. These results are 

reinforced by research by Li et al., (2014) that there is a positive relationship 

between five personality types and anticipatory socialization. The results of this 

study indicate that anticipatory socialization is broadly beneficial for one's 

characteristics. In addition, research by Lamsa et al., (2008) also shows a positive 

influence on economics students with an understanding of anticipatory 

socialization, where students who have a high understanding of anticipatory 

socialization will work better than employees who have low anticipatory 

socialization. However, the results of this study are different from the results of 

research that has been carried out by Santoso, (2018)  which shows the results 

that openness personality has no effect on anticipatory socialization. An 

imaginative person is easier to understand abstract and interesting ideas. Santoso, 

(2018) also shows that the nature of neuroticism has a positive influence on 

anticipatory socialization, where someone who often experiences mood swings 

and does not believe in himself has a part of the time that keeps them busy and 

has a high anticipatory socialization attitude. 
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Furthermore, professional skepticism, being an auditor of course must have high 

professional skepticism, according to Aminudin & Suryandari, (2016), 

personality type and auditor experience have an influence on auditor professional 

skepticism. According to the results of research by Farag & Elias, (2016)  who 

identified that personality characteristics are positively related to professional 

skepticism. These results are reinforced by the research of Winantyadi & Waluyo, 

(2014) that there is a positive relationship between ethics and professional 

skepticism of auditors. Idawati, (2019) also shows a positive relationship between 

Professional Skepticism in detecting fraud. Research by Rustiarini, (2013) and 

Dewi et al., (2015) also strengthens the results that of the five traits, extraversion, 

agreeableness, conscientiousness, and openness have a positive effect on auditor 

performance. However, the results of this study are different from the research of 

Aminudin & Suryandari, (2016) which shows that personality type has a negative 

effect on the auditor's ability to detect fraud through professional skepticism, 

which is used by auditors to be skeptical in carrying out their duties. The research 

of Khan & Harding, (2020) also shows the results of 10 basic human values that 

have a negative effect on the traits of scepticism. Suryandari & Yuesti, (2017) 

also shows that workload and personality type have no effect on professional 

skepticism and the ability to detect fraud. 

In addition to the relationship with big five personality traits, professional 

skepticism according to Farag & Elias, (2016) has a relationship with anticipatory 

socialization where differences in the level of knowledge about something can 

affect each individual's attitude towards it, and this attitude will affect the person's 

intention in pursuing his profession, including when accounting students become 

auditors who must uphold professional skepticism in order to avoid fraud. This 

anticipatory socialization variable is related to the importance of professional 

skepticism to properly review financial statements. Farag & Elias, (2016) show 

the results of research that professional skepticism has a positive relationship with 

anticipatory socialization. These results are supported by research by Elias, 

(2006) who found a strong positive relationship between anticipatory 

socialization accounting students and their ethical perceptions of earnings 

management practices. Ahmad et al., (2012) in his research also showed the 

results that the level of anticipatory socialization of accounting students had a 

positive relationship with professional commitment. 

The purpose of this study was to determine the effect of big five personality traits 

on anticipatory socialization mediated by professional skepticism. The 

contribution of this research for Islamic accounting and accounting students, to 

describe the extent to which the nature of professional skepticism among 

accounting students and to recognize certain personality characteristics to be 

introduced into auditing training in addition to showing that accounting students 

with high levels of skepticism will have a high level of anticipatory socialization 
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experience. tall one. Also, this research is expected to broaden the horizons for 

final semester accounting students who want to be involved in the world of 

auditing and to develop their professional skepticism since college so that they 

can prepare themselves to become good auditors and of course maintain their 

professionalism as auditors. 

2 Literatur Review  

This study uses cognitive dissonance theory. Cognitive dissonance theory is a 

social psychological theory about individual feelings that are uncomfortable 

because of inversely related behaviors, attitudes and thoughts, and how this 

motivates individuals to make changes because of their discomfort (Aminudin & 

Suryandari, 2016). This theory will explain the relationship between a person's 

personality with professional skepticism and anticipatory socialization. The 

personality of accounting students will determine the level of professional 

skepticism of auditors later, therefore this anticipatory socialization is used by 

students to prepare themselves before becoming auditors in order to apply 

professional skepticism in the auditing process. The concept of cognitive 

dissonance is used because being an auditor has risks in their work, such as 

problems during auditing. For example, the auditor trusts the client too much, 

while the auditor's professionalism requires skepticism in the assessment of audit 

evidence. So, students who later work in the auditing profession must try to 

change this dissonance. By changing their attitudes and behavior, harmony will 

be achieved. In the big five personality traits, one of which is neuroticism, where 

this trait prefers to avoid problems and risks. So this trait will tend to run away 

from stressful problems. If students have these characteristics when they become 

auditors, it will cause dissonance. Therefore, students who are auditors must 

reduce such traits and attitudes so that harmony can be achieved (Li et al., 2014). 

Anticipatory socialization is a person's actions regarding all the learning they 

receive during their education which is used in taking action before entering the 

agency or profession. According to research conducted by Farag & Elias, (2016), 

anticipatory socialization uses indicators based on research by Clikeman & 

Henning, (2000) entitled The Socialization of Undergraduate Accounting 

Students with 4 indicators Misstate, Disclosure, Cost Benefit, and Responsibility, 

consisting of 11 question items. Big five personality traits are groupings of 

thousands of human traits and characteristics into five big personalities called 

personality dimensions, which consist of extraversion (an individual attitude is 

related to the attitude of an individual who is friendly, adaptable, active, 

enthusiastic, and has a positive mood),  agreeableness (individual attitudes related 

to altruism where individuals will tend to have a trusting, warm, cooperative, 

polite, sympathetic, and helpful attitude), conscientiousness (the attitude of 

individuals who are generally cautious before acting), neuroticism (negative 
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attitudes of individuals because they tend to be emotionally unstable, nervous, 

moody, and jealous and cause individuals to be easily anxious and easily angry), 

and openness (will tend to have an imaginative mind, creative, subtle, moderate 

and like new things). To measure the big five personality traits, the researchers 

used indicators from the research Farag & Elias, (2016) which is based on 

research conducted by Donnellan et al., ( 2006) research entitled The Mini-IPIP 

Scales: Tiny-Yet-Effective Measures of The Big Five Factors of Personality 

using 20 items in a questionnaire called the mini-IPIP scale (International 

Personality Item Pool).  

Professional skepticism is the ability to think critically in questioning and digging 

up audit hills to be able to provide an assessment of financial statements. So that 

professional skepticism is one of the things that can affect the auditor's ability to 

question or think critically about any indications of fraud caused intentionally or 

unintentionally in the financial statements that affect the assessment of the 

financial statements. Professional skepticism is measured by being measured 

based on research by Hurtt, (2010) entitled Development of a Scale to Measure 

Professional Skepticism, with indicators using a 30-item questionnaire containing 

6 indicators Questioning Mind, Suspension of Judgment, Search for Knowledge, 

Interpersonal Understanding, Autonomy, and Self-Esteem. 

2.1 Hypothesis Development 

2.2 Big Five Personality Traits on Anticipatory Socialization 

Farag & Elias, (2016) argue that students who have positive personality 

characteristics and high skepticism will tend to be successful auditors in their 

profession. Extraversion is a human trait associated with a friendly and adaptable 

individual attitude, so people with an extroverted personality will tend to look for 

problems and be skeptical when faced with the profession they are doing. This 

opinion is supported by Rustiarini, (2013), Santoso, (2018) and Dewi et al., 

(2015) which state that extraversion has a positive effect on professional 

skepticism. So the hypothesis in this study: H1a. Extraversion has a positive 

effect on professional skepticism. Agreeableness is a human trait associated with 

trusting, warm, cooperative, polite, and sympathetic attitudes. This personality 

will tend to uphold honesty towards users of financial statements, because 

dishonesty will have a negative impact on users of financial statements. 

Therefore, high skepticism is carried out as best as possible in the audit process. 

This opinion is supported by research by Rustiarini, (2013), Santoso, (2018) and 

Farag & Elias, (2016) which state that agreeableness has a positive effect on 

professional skepticism, so the hypothesis of this study: H1b. Agreeableness has 

a positive effect on professional skepticism. Conscientiousness relates to being 

careful before acting. Research conducted by Farag & Elias, (2016), Rustiarini, 
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(2013), Santoso, (2018), and Dewi et al., (2015) stated that there was a positive 

influence of conscientiousness with professional skepticism. Where people with 

this personality will tend to be highly skeptical in the audit process because they 

uphold the precautionary principle to do the best in their work. So the hypothesis 

of this research: H1c. Conscientiousness has a positive effect on professional 

skepticism.  

Openness is a personality that is associated with a critical mind and thinks about 

all the findings they get, so they will have a very big skepticism. Larimbi et al., 

(2017) also stated that auditors who have more experience have high professional 

skepticism. This opinion is supported by Rustiarini, (2013) and Dewi et al., 

(2015) which state that of the five traits, extraversion, agreeableness, 

conscientiousness, and openness have a positive influence on auditor 

performance, so the hypothesis in this study is H1d: Opennes has a positive effect 

on professional skepticism. Neuroticism is a trait related to emotional stability, in 

which this personality trait is prone to negative emotions. Khan & Harding, 

(2020) neuroticism has a negative influence because auditors who have low 

emotional control tend to be able to cope with it while maintaining their 

profession, so that it will not affect their performance. This opinion is also 

supported by research by Farag & Elias, (2016), Rustiarini, (2013), and Santoso, 

(2018). So the hypothesis in this study are H1e: Neuroticism has a negative effect 

on professional skepticism. 

2.3 Big Five Personality Traits on Anticipatory Socialization 

People with an extraversion personality tend to have a friendly and adaptive 

attitude towards their new environment. Where this personality becomes the main 

determinant in work when it comes to interpersonal and adaptive to the work 

environment for the success of the team in their work (Li et al., 2014). The greater 

the extraversion of a person, the higher the anticipatory socialization, so the 

hypothesis in this study is H2a: Extraversion has a positive effect on anticipatory 

socialization. Agreeableness is owned by people with honest and trustworthy 

personalities. People with this personality will tend to sympathize with others. 

Someone with this personality will have a better understanding of science than 

other employees who have a low level of anticipatory socialization. Because the 

high anticipatory socialization will have a lot of information that can be used to 

identify other people's personality types and interact in their professional 

environment. This opinion is supported Li et al., (2014) and Lamsa et al., (2008) 

so that the hypotheses in this study are: H2b: Agreeableness has a positive effect 

on anticipatory socialization. Conscientiousness has a prudence of all things. In 

the research of Farag & Elias, (2016) stated that people with this personality will 

be careful in preparing financial reports by applying anticipatory socialization 

that has been obtained during the development period in college. Research Li et 
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al., (2014)  also shows that there is a positive relationship between anticipatory 

socialization and conscientiousness personality types, especially on employee 

performance. Employees who have high prudence tend to carry out high 

anticipatory socialization as well. These results indicate that anticipatory 

socialization is broadly beneficial for a person's characteristics, so the hypothesis 

of this study I H2c: Conscientiousness has a positive effect on anticipatory 

socialization. 

Openness is the personality of someone who is creative and likes something new. 

Where positive characteristics can explain curiosity about something very large, 

so that personality will have a positive relationship with anticipatory 

socialization. This is also supported by research by Farag & Elias, (2016) and Li 

et al., (2014) which state that there is a positive relationship between openness 

and anticipatory socialization, so the hypotheses in this study are: H2d: Openness 

has a positive effect on anticipatory socialization. The nature of neuroticism 

shows a negative influence on anticipatory socialization, because this personality 

has unstable emotions such as anxiety, anger, and depression so that this character 

is predicted to have a negative relationship with anticipatory socialization. This 

opinion is supported by Farag & Elias, (2016) and Li et al., (2014) so the 

hypotheses in this study are H2e: Neuroticism has a negative effect on 

anticipatory socialization. 

2.4 Professional Skepticism on Anticipatory Socialization 

Research conducted by Farag & Elias, (2016) states that professional skepticism 

has a positive effect on anticipatory socialization. This is also supported by 

research by Ahmad et al., (2012) that the level of anticipatory socialization among 

accounting students produces a positive relationship with professional 

commitment. Elias, (2006) found a strong positive relationship between 

anticipatory socialization accounting students and their ethical perceptions of 

earnings management practices. When anticipatory socialization is high, 

professional skepticism will also increase. So that cognitive dissonance theory 

can occur when students do not increase their anticipatory socialization. So the 

hypothesis in this study are H3: Professional skepticism has a positive effect on 

anticipatory socialization. 

3 Research Method 

This study used a sample of 125 accounting students class 2018 and 2019 at 

Raden Mas Said State Islamic University Surakarta and Muhammadiyah 

University Surakarta who had taken auditing courses and passed the courses. Data 

collection using questionnaires and sampling techniques using purposive 

sampling, the formula used to determine the sample based on the theory of data 
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analysis using theory Ferdinand, (2014). Data analysis using structural equation 

modeling-partial last square (SEM-PLS). 

4 Results and Analysis 

The measurement model or outer model aims to test the validity and reliability of 

a processed data. The important stages are Convergent validity, discriminant 

validity, composite reliability, and Cronbach alpha. This study has met the 

validity and reliability test where the rule of thumb value is greater than 0.7. In 

addition, this study uses a 5% significance with the Rule of thumb used, namely 

t-statistics > 1.96 and p-values < 0.05. The results of hypothesis testing are as 

follows: 

 

 

 

 

Table 1 Hypothesis Test Results. 

  Sampel Asli (O) Standar Deviasi (STDEV) T Statistik  P Values 

E -> SP 0,025 0,081 0,304 0,761 

E -> SA 0.355 0.060 5.962 0.000 

A -> SP 0.203 0.099 2.060 0.040 

A -> SA 0.250 0.076 3.280 0.001 

C -> SP 0.418 0.117 3.564 0.000 

C-> SA 0.162 0.077 2.110 0.035 

N -> SP -0.099 0.073 1.356 0.176 

N ->SA -0.132 0.062 2.110 0.035 

O -> SP 0.078 0.131 0.590 0.556 

O ->SA -0.162 0.068 2.379 0.018 

SP -> SA 0.318 0.077 4.112 0.000 

The extraversion variable has a t-statistic value of 0.304 and p-values of 0.761 so 

that extraversion has no effect on the professional skepticism of accounting 

students at UIN Surakarta and UMS. This is the same as the research conducted 

by Suryandari & Yuesti, (2017). This is because accounting students believe that 

they can apply professional skepticism when becoming an auditor without having 

to consider the personality of an auditor. The extraversion variable has a t-statistic 

value of 5.962 > 1.96 and p-values 0.000 < 0.05 and the path coefficient value 

indicates a positive direction of 0.355 which indicates a positive influence on 

anticipatory socialization. This is in line with research conducted by Farag & 
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Elias, (2016), Li et al., (2014), and Santoso, (2018). Students with extraversion 

personality tend to have an adaptive attitude and this makes it easier for them to 

work later when dealing with interpersonal and work environments. Accounting 

students at UIN Surakarta and UMS have high extraversion for when they later 

become auditors, they are easy to adapt to their team and work environment. 

Individuals who are easy to socialize and adaptive to their work environment will 

tend to be more aware of various conditions and interpersonal problems.  

Agreeableness has t-statistics and p-values of 2.060 and 0.040, respectively. The 

path coefficient on the agreeableness variable also shows a positive direction of 

0.203. The results of this study support the results of research conducted by Farag 

& Elias, (2016), Rustiarini, (2013), Dewi et al., (2015), and Santoso, (2018) 

which stated that there was a positive influence of agreeableness personality on 

professional skepticism. Students with agreeableness personalities tend to uphold 

honesty in their future work. For example, being honest in the use of financial 

statements, because they are aware and feel that dishonesty will have an impact 

on users of financial statements. So that skepticism will be carried out as well as 

possible in the auditing process. Agreeableness variable has a path coefficient 

value of 0.250 which indicates a positive direction. In addition, the t-statistics and 

p-values on the agreeableness variable were 3.280 and 0.001. In cognitive 

dissonance theory, individuals who have empathy tend to be able to understand 

and find out why other people behave in certain ways. In his work when he later 

becomes an auditor, it is very necessary to dig up information as audit evidence 

and can be accounted for. Accounting students at UIN Surakarta and UMS will 

tend to identify audit evidence before making decisions and when they become 

auditors they will produce accurate financial reports. 

The conscientiousness variable has a t-statistic value of 3.564 and p-values of 

0.000 with a path coefficient value of 0.418 which indicates a positive direction. 

The results of this study support the results of research conducted by Farag & 

Elias, (2016), Rustiarini, (2013), Dewi et al., (2015), and Santoso, (2018) which 

state that the conscientiousness variable has a positive influence on professional 

skepticism. Accounting students at UIN Surakarta and UMS have high 

conscientiousness personalities, complete assignments quickly, have memories 

of what I will do, and do it in a structured manner. This personality will tend to 

quickly complete the given task in a fast, structured, and detailed manner. In the 

auditor profession, this personality will have a lot of information obtained to be 

used as audit evidence, where the more audit evidence obtained, the individual 

must have a high sense of skepticism. Conscientiousnes who have t-statistics and 

p-values of 2.110 and 0.035. The path coefficient value of 0.162 indicates a 

positive direction. Where this personality will tend to be careful in preparing 

financial statements later when working. In addition, students with this 

personality will tend to be careful in doing their assignments which can minimize 
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the risk of errors in the audit process. So it can be concluded that individuals who 

have high caution can increase high anticipatory socialization as well. 

Opennes has a path coefficient value of 0.078 which indicates a positive direction. 

The t-statistic value is 1.356 and the p-value is 0.176. There are conditions that 

are not met where t-statistics < 1.96 and p-values > 0.05, The results of this study 

indicate that there is no effect of openness on the professional skepticism of 

accounting students at UIN Surakarta and UMS. The results of this study support 

the results of research conducted by Suryandari & Yuesti, (2017)  which states 

that openness has no effect on professional skepticism and the ability to detect 

fraud. This means that accounting students at UIN Surakarta and UMS agree that 

openness does not affect professional skepticism. Where skepticism can still be 

applied during the auditing process without having to look at the openness of an 

auditor's personality. The openness variable has a path coefficient value of -0.162 

which indicates a negative direction. The t-statistics and p-values are 2.389 and 

0.018. This value indicates a negative and significant effect of openness on 

anticipatory socialization. Accounting students at UIN Surakarta and UMS do not 

understand abstract ideas, but are still able to apply anticipatory socialization in 

their new environment to maximize their performance. 

The last big five personality is neuroticism. Neuroticism personality has a path 

coefficient value of -0.099 which indicates a negative direction. The t-statistics 

and p-values are 1.356 and 0.176 this shows that there is no influence between 

neuroticism on professional skepticism. On average, accounting students at UIN 

Surakarta and UMS experience rapid emotional changes and have no influence 

with professional skepticism. Accounting students will control their emotions 

even later in the world of work and when it is associated with the professional 

skepticism of an auditor, the individual will still be able to control his emotions 

in the existing situation and still maintain his professional skepticism as an 

auditor. The path coefficient value for neuroticism is -0.132 which indicates a 

negative direction. The t-statistics and p-values were 2.110 and 0.035 which 

resulted in the neuroticism variable having a negative and significant effect on 

anticipatory socialization of accounting students at Raden Mas Said State Islamic 

University Surakarta and Muhammadiyah University of Surakarta. The results of 

this study support the results of research conducted by Farag & Elias, (2016), and 

Li et al., (2014) which state that neuroticism has a negative influence on 

anticipatory socialization. To be able to apply high anticipatory socialization, 

accounting students at UIN Raden Mas Said Surakarta and Muhammadiyah 

University Surakarta must be able to reduce this personality in order to maximize 

the application of anticipatory socialization in their new environment and get 

good performance.  
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Professional skepticism variable has a path coefficient of 0.318 which indicates 

a positive direction, with t-statistics and p-values of 4.112 and 0.000. The results 

of the study support the results of research conducted by Ahmad et al., (2012) 

and Farag & Elias, (2016) which stated that there was a positive relationship 

between professional skepticism and anticipatory socialization. The higher the 

application and understanding of anticipatory socialization of accounting students 

at the two universities in the world of auditing will increase the nature of auditors' 

professional skepticism. By applying the understanding of the auditor's code of 

ethics received during the college period, it will be useful to provide an 

assessment of financial statements and can minimize misstatements in financial 

statements. In addition, the auditor can also dig up accurate audit evidence with 

the ability to ask questions, the ability to think, and like to seek knowledge.  

this study also conducted additional testing and stated the following results:  

Table 2 Mediation Test Results. 

  Sampel Asli (O) Standar Deviasi (STDEV) T Statistik  P Values 

E -> SP -> AS 0.008 0.026 0.304 0.761 

A -> SP -> AS 0.064 0.033 1.955 0.051 

C -> SP -> AS 0.133 0.045 2.960 0.003 
O -> SP -> AS 0.025 0.044 0.563 0.573 

N -> SP -> AS -0.031 0.024 1.307 0.192 

The indirect effect of extraversion on anticipatory socialization through the 

mediating variable of professional skepticism is 0.008. From the value in the first 

stage of 5.962 and the second stage of 0.304, which means it has decreased and 

is not significant. So it can be concluded that full mediation professional 

skepticism influences extraversion on anticipatory socialization. The indirect 

effect of agreeableness on anticipatory socialization through the mediating 

variable of professional skepticism is 0.064. From the value in the first stage of 

3.280 and in the second stage of 1.955, which means it has decreased and is not 

significant. So it can be concluded that professional skepticism is a full mediation 

of the effect of agreeableness on anticipatory socialization. The effect of 

conscientiousness on anticipatory socialization through the mediating variable of 

professional skepticism is 0.133. From the value in the first stage of 2.110 and in 

the second stage of 2.960, which means that it has increased and is significant. 

So it can be concluded that professional skepticism does not mediate the effect of 

conscientiousness on anticipatory socialization. The effect of openness on 

anticipatory socialization through the mediating variable of professional 

skepticism is 0.025. From the value in the first stage of 2.379 and in the second 

stage of 0.563, which means it has decreased and is not significant. So it can be 

concluded that full mediation professional skepticism influences openness on 

anticipatory socialization. The effect of neuroticism on anticipatory socialization 
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through the mediating variable of professional skepticism is -0.031. From the 

value in the first stage of 2.110 and in the second stage of 1.307, which means 

that it has decreased and is not significant. So it can be concluded that full 

mediation professional skepticism influences neuroticism on anticipatory 

socialization. 

5 Conclusion 

The results of this study prove that the big five personality traits consisting of 

agreeableness and conscientiousness have a positive and significant influence on 

professional skepticism. Extraversion, openness, and neuroticism have no effect 

on professional skepticism. Extraversion, agreeableness, conscientiousness, 

openness, and professional skepticism have a positive and significant influence 

on anticipatory socialization. neuroticism has a negative and significant effect on 

anticipatory socialization. 

The scope of this research is only limited to students of the accounting study 

program at UIN Raden Mas Said Surakarta and Muhammadiyah University 

Surakarta, so it is necessary to conduct extensive research. suggestions for further 

researchers are advised to use broader research objects or data outside of this 

research so that it can be stated broadly and thoroughly, such as using respondents 

from more than two universities and It is hoped that further researchers can 

explore other mediating variables in order to explain the role of anticipatory 

socialization. 
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Abstract. Flexible Work Arrangement (FWA) is a common trend used by 

companies during the COVID-19 pandemic. Technological developments make 

startup companies appear. FWA is the choice of startup companies to carry out 

work activities, besides those economic conditions are the main reason for the 

implementation of FWA. Employees will continue to depend on the work area to 

carry out various work activities such as focus, face-to-face interaction, and 

collaborative work. It is necessary to determine a new workspace model to support 

employee work activities. This is the main strategy in designing a new work 

environment for startup companies to face business competition in the new normal 

situation in order to reduce the cost of renting a work area in the midst of high 

rental prices for office land in the business center district. This study focuses on 

identifying FWA factors and office workspace attributes to determine the new 

workspace model for startup companies. Using a qualitative approach research 

method, the data was generated through a Focus Group Discussion (FGD). The 

results of the study are 12 FWA factors that affect the attributes of the workspace 

model in the new normal situation. 

Keywords: flexible work arrangement; new normal startup; workspace. 

1 Introduction 

Work practices such as flexy time, work locations, and use of technology have 

increased by 140% since 2005 due to global technology progressing very well 

[1]. This provides support for employees working outside the office and bringing 

work home. In addition, flexible work arrangements (FWA) also make it easier 

for organizations to recruit, retain employees, reduce employee absenteeism [2] 

and technological developments have an impact on economic growth. Various 

new companies have sprung up, especially in the technology sector. Startup 

companies are the topic of conversation in the business sector [3]. The use of 

technology and digitalization is changing the paradigm of conventional business 
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models. It is known that startup company employees are dominated by 

generations Y and Z, this generation has a different view from other generations 

towards the work environment [4] such as non-formal working and flexible work. 

 

Flexibility is the keyword to define a startup company. FWA is an option applied 

by startup companies to carry out employee work activities. In addition, 

economic conditions are the main reason for the implementation of FWA. 

Employees can choose their work location, this is an advantage for startup 

companies to reduce the cost of office facilities and infrastructure, in line with 

the government's efforts to change conventional business patterns to hybrid ones 

is the government's first step to protect employees in breaking the chain of 

transmission of the COVID-19 virus, written in the Decree of the Minister of 

Health of the Republic of Indonesia number HK.01.07/menkes/328/2020 and 

government regulation number 21 of 2020. This change also has an impact on the 

way employees communicate and work patterns, such as Work from Home 

(WFH), where this work pattern is a form of implementing FWA.  

 

The pandemic has triggered major changes in global work patterns. New 

behaviors, new technologies, and adjustments to new ways of working are aspects 

that need to be understood more deeply about the fundamental role of the office 

[5]. Mass vaccination in Indonesia is a government effort to restore daily 

activities, one of which is work activities. It is impossible for the world of work 

to carry out restrictions forever because the country's economy must continue to 

run. Optimizing workplace readiness is a further effort that can be done at this 

time, so that employees can adapt to changing lifestyles in new normal situations. 

 

The general chairman of the Indonesian Technology Startup Association, 

Handito [6] stated that Indonesia has 2,229 startup companies and occupies the 

fifth largest position in Asia until April 2021. 10 to 15 percent of startup 

companies are out of business in Indonesia. The strategy of startup business 

activists needs to be considered in order to complete the needs and readiness for 

competition in the new normal situation. Designing a workspace is certainly one 

of the opportunities and strategies that startup companies need to consider. Such 

as designing a new work environment, more digital office areas, layout, and 

consideration of the use of furniture. In addition, an assessment of employee 

activities during the pandemic needs to be carried out because it has an impact on 

space management in the new normal situation [7] [8]. 

 

In recent years, the office has become a social destination for designers to focus 

on office design with an emphasis on activity-based working. FWA is a familiar 

thing when there is a radical change in work activities caused by the covid-19 

pandemic. According to the Georgetown University Law Center, FWA is a 

concept of flexible work arrangements by changing work patterns that allow 



104 Akmalia & Gregorius Prasetyo Adhitama 

 

employees to be able to make their choices. These arrangements include 

flexibility in working hours (flexy time), flexibility in the number of working 

hours (shifting and job sharing), flexibility in the workplace (work from 

anywhere). This is an advantage for employees in working time arrangements 

[9], FWA also affects the shift in the meaning of the office, meaning that when 

humans can do work anywhere and when they go to the office only for social 

interaction with other employees or colleagues, the meaning of the office turns 

into a social destination [10] [11].  

 
In the development of the workspace model, work activities are always related to 

the employees who work in it. Employee development is due to the ever-evolving 

structure and function of the office workspace. The design of the workspace 

model adapts the form and produces employee satisfaction, comfort, and 

efficiency. According to previous research, the physical attributes of the 

workspace that need to be considered before designing a new workspace model 

include: 

 

Table 1 Workspace Physical Attribute. 

Variable Researcher 

Workspace 

layout 

De Paoli dkk (2017), Haynes (2009), Kallio dkk 

(2015), Zeiny (2012) 

Density and 

Distance 

Charles dan Veitch (2002), May dkk (2005), Nag 

(2019), Nag (2019), Sugiyama dkk (2021) 

Workstation Nag (2019), Muchtar (2021) 

Partition Goin dkk (2010), Lee (2010), Nag (2019) 

Accessibility Nag (2019) 

 
Startup companies are synonymous with startup companies that involve the use 

of information technology in business products [12]. Startup company work 

culture is different from corporate culture because of the need for a clear company 

vision, setting short-term goals and employees having the same mindset [13]. 

Most startup companies have flexible organizational forms with centralized 

specific business strategies. Generally, this company has a collaborative work 

pattern. 

 

This research needs to be carried out aiming to contribute to complementing the 

FWA factors that have not existed in previous studies, providing an 
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understanding of the process of the relationship between human activities and 

work facilities in new normal situations. In addition, the results obtained can also 

be used as a basis for evaluation for designers and company management in 

understanding the activities of company employees so that the design of a new 

workspace model for startup companies becomes appropriate and ideal in new 

normal situations. 

2 Research Methodology 

This study used a qualitative approach with a descriptive method. Qualitative 

research method was used to examine natural objects where the researcher acts 

as a key instrument, data collection techniques are carried out in a combined 

manner, data analysis is inductive and qualitative research results emphasize 

meaning rather than generalization [14]. The focus of qualitative research was 

used to emphasis on a wider and deeper angle to reveal a phenomenon object of 

research [14]. The purpose of this descriptive research is to reveal events or facts, 

circumstances, and phenomena being investigated. 

2.1 Collecting Data Method 

Data was distributed online Focus Group Discussion (FGD) method, via web-

conferencing systems, Zoom. Data was conducted in March 2022 from 5 

participants, according to Koentjoro [16] too many participants in one discussion 

group will reduce the opportunities from each participant to provide deep 

thoughts and aspirations so that the FGD implementation were divided into two 

groups with a duration of 90 minutes each group. This research used purposive 

sampling technique to determine research participants. The decision to use this 

technique is in accordance with the criteria and research needs [14]. The selected 

participants are employees who work in startup companies in Jakarta with the 

minimum position criteria of manager from different types of startup industry 

with cockroach and ponies level startup. By selecting those categories, we hope 

we can provide an understanding of the diversity of industries and startup levels 

in dealing with work situations during the pandemic and related to FWA factors. 

2.2 Data Analysis Method 

The data collected was then analyzed using open coding techniques to identify 

keywords based on the answers of research participants to the FWA factors, then 

these factors are correlated with literature studies regarding the physical attributes 

of the workspace and analyzed were used descriptive analysis. 
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3 Result and Discussion 

3.1 FWA Factors 

Based on graph 1, there are 15 factors that affect the FWA of startup employees 

during the pandemic and 1 factor that does not affect the application of the FWA 

concept, namely the position factor. 

 

 

Figure 1 Startup Employees FWA Factors. 

 

Technology, time, company policies, employee commitment and personal budget 

are FWA factors that greatly affect participants in flexible work. 100% of the 

participants agreed that technology is the main factor in completing work online. 

Internet speed is a crucial thing that companies need to pay attention to, according 

to participants, internet connection speed affects employee work performance 

when implementing FWA. 
 

The time-saving factor affects FWA, participants feel they benefit when 

implementing FWA, because there is no time wasted on traveling to the office 

location. 

 

The company's policy factors have an influence on the implementation of FWA, 

giving freedom to employees to determine their choice of work (WFH or WFO) 

 

The employee commitment factor is needed to build trust in the company and all 

participants feel that implementing FWA saves their personal expenses, such as 

saving on transportation money, in addition 40% participants also say that they 
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save money on food, 60% of participants do not feel that way because they keep 

buying food through the online food delivery. 

 

Leadership and managerial factors, the participants stated that these factors affect 

the ease of work flexibility such as the division of work tasks for each employee. 

 

The type of industry factor also affects the implementation of employee FWA, as 

many as 20% of participants stated that they changed their type of industry during 

the covid-19 virus pandemic, this type of industry is the outsourcing industry. In 

essence, it can be concluded that not all types of industries can apply FWA. 

 

The company's characteristic factors also affect the implementation of FWA, 

60% of participants stated that they had implemented work from anywhere before 

the covid-19 pandemic. 

 

The operational cost factor, 60% of the participants agreed that the 

implementation of FWA can reduce the company's operational costs because of 

the savings in electricity costs and employee mobility. 40% of participants stated 

that their startup companies moved their work locations due to the high cost of 

renting office land in high rise buildings and the lack of profits during the 

pandemic. 

 

Gender factors are considered in the application of FWA, as many as 60% of 

participants stated that employees who choose to apply FWA or work from home 

are female employees, while male employees tend to choose to work in the office. 

 

The work location factor, based on the results of the study, 40% of participants 

stopped renting office land in Mega Kuningan and renting houses and renting 

coworking space. 20% of participants plan to rent office land in SCBD Jakarta 

with a smaller land area, 20% of participants rent shop houses in the mall area, 

20% of participants rent office land in south Jakarta with a smaller area and only 

used for meetings and correspondence processes. 

 

For company strategy factors, work patterns, and company facilities factors, 40% 

of participants stated that it was necessary to implement a strategy from the 

management towards work arrangements in new normal situations with the aim 

of reducing operational costs. For the work pattern factor, participants stated that 

if the pattern applied in the long term was to work from home (WFH), it would 

have an impact on employees stress and work did not achieve maximum results 

during the collaborative work process and exchange of ideas. All participants 

agreed that it is necessary to provide facilities from the company, especially 

internet allowance benefit to support employees when implementing FWA.  
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Work position level factors, 100% of participants did not agree that the career 

position factor affects the implementation of FWA in startup companies, this is 

contrary to ASN research, according to participants all employees with various 

types of positions can work flexibly without problems using technology-based 

applications. 

 

Of the 16 factors in graph 1. There are 2 other factors that are considered by all 

participants. The first factor is the type of work. The participant stated that the 

type of work related to finance and sales was prioritized for working in the office 

during the pandemic and the new normal situation because it was related to 

physical documents and face-to-face interaction. Types of work such as web 

developers and programmers are given the freedom by the company to choose a 

work location and are not required to work in an office. The second factor is 

status, place of living, and number of children. These factors are closely related. 

participants stated that the lowest level of disturbance was found in participants 

who were married, had their own house, and did not have children, this had an 

impact on working from home activities and the least number of work 

disturbances experienced when WFH. While the highest level of disturbance is 

found in participants who are married, have their own house and have children. 

This is crucial because the noise level at home is very high and not effective to 

the application of WFH. 

 

Of the 18 factors that have been described, 17 factors affect FWA and 1 does not. 

The researcher selected these factors to determine the new workspace model for 

the startup office when facing a new normal situation by referring to Hameed and 

Amjad's statement [17] before designing a new workspace model, it is necessary 

to have an analysis process and a process of identifying the factors that affect 

work activities, this is intended so that the design of the workspace model is 

appropriate for a company. 

3.2 FWA Factors Affecting Workspace Physical Attributes 

According to Nag [18], before designing a workspace model, it is necessary to 

consider the use of the physical attributes of the workspace. The physical 

attributes of the workspace include workspace layout, density, distance, 

workstations, partitions, accessibility, and work area aesthetics (look and feel). 
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Figure 2 FWA factors that affect the physical attributes of the workspace. 

 

a. Layout 

Layout plan are influenced by the type of industry, organizational characteristics, 

work location, company strategy, technology, leadership and managerial, work 

patterns, company facilities, type of work and operational cost budget. According 

to Haryadi [19], Space in relation to humans is designed to fulfill a function or 

use of that space. In line with Wohlers & Hertel [20] studies which results in the 

type of industry, characteristics, work patterns, and social interaction between 

employees need to be considered when designing a workspace layout, in line with 

Candido [21]. Workspace layout must support work patterns and a variety of 

work activities, such as enhance an employee focus, collaborative work, face-to-

face interaction Company strategies such as work schedule setting at the office 

(WFO) and working from home (WFH), leadership and managerial are also FWA 

factors that support the determination of workspace attributes because it can be a 

win-win solution for employees and the company [22]. Leadership and 

managerial have an influential role in the process of work coordination, company 

goals, and work patterns while working online [23]. Technology is an FWA factor 

that needs to be considered for determining the workspace layout in a new normal 

situation, technological changes have gone hand in hand with company strategy 

factors, work patterns, and work culture characteristics [24]. This statement is 

also in line with Ajzen & Taskin [25] statement, workspace layout design needs 

to be focused on employee FWA which has an impact on technology. In addition, 
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companies also need to ensure the availability of appropriate communication and 

technology facilities for every employee who implements FWA [26] in line with 

research by Choi [27] regarding technology facilities is an important factor for 

the implementation of employee FWA. 

 

b. Density and Distance 

Density and distance are influenced by company policy, work location, and 

company strategy. The COVID-19 pandemic has changed the perception of all 

employees to maintain a distance between individuals. This research is in line 

with the statement by Puckett & Hammer [28] that there are company policies 

and strategies to regulate the ratio of employees working in the office. This is in 

line with research of Omondi [29] regarding FWA can benefit the company owner 

and employees if there is a policy that has been set by the company owner. 

Employees do not return to the office at the same time, but the arrangement of 

different work schedules between employees is one strategy to limit distance. 

Aburas [30] also stated that the number of employees in one permanent office 

would be reduced by a hybrid work pattern strategy. 

 

b. Workstation 

Workstations are influenced by organizational characteristics, technology, work 

patterns, company facilities, type of work, operational cost budget. Referring to 

research by Ávila [31], workstations must meet the needs of work activities, 

where work activities are closely related to considerations of organizational 

characteristics, types of work, and work patterns. Kawecka-Endler & Mrugalska 

[32] also stated that the characteristics of the company and work patterns are the 

basic criteria in choosing the type of workstation. The characteristics of startup 

companies are identical to collaborative work patterns, namely the union of 

several individuals or organizations with objective goals [18] and requires high 

interaction between employees. This is in line with research by Ávila [31] that 

communication and the role of technology are factors that influence the 

determination of the type of workstation. In addition, the facilities and operational 

cost budget provided by startup companies also affect the choice of workstation 

type. 

 

c. Partition 

Partition is influenced by the type of industry, organizational characteristics, work 

patterns, types of work. This is in line with the statement of Aburas [30] regarding 

the configuration of the workspace model during the pandemic, employees have 

the view that partitions are not their size, they will avoid the spread of viruses, 

especially high partitions and four walls. Aburas' research [30] results that some 

employees have the view that low partition is safe enough to carry out work 

patterns when employees return to the office. 
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d. Look and Feel 

Workspace look and feel are influenced by the type of industry, organizational 

characteristics, company strategy, leadership and managerial, work patterns, 

company facilities and type of work. Many studies have been conducted on the 

look and feel of the workspace on the creativity and work performance of 

employees [33]. Schein [34] states that individual reactions to look and feel are 

influenced by organizational characteristics, work patterns, and types of work so 

that they form the work environment and culture of the company itself. Look and 

feel is an attribute of the workspace model in designing a workspace model in a 

new normal situation because it affects creativity, employee work performance, 

and employee perceptions of the new workspace model when returning to work 

in the office. 

4. Conclusion 

The design of the workspace model is the arrangement of the workspace so that 

work can be done efficiently. The design of the work area by taking into account 

the physical attributes of the workspace. The design of the work area is an 

important factor for the formation of employee job satisfaction and affects the 

way employees work. Analysis and identification of factors for the application of 

work patterns need to be applied before designing a workspace model, this is 

intended so that the design of a workspace model is appropriate for a company. 

Designing a new workspace model is a fundamental thing that becomes a priority 

to achieve the company's business targets with objective considerations during 

the design process. 

 

In this study, 12 FWA factors were found that affect the physical attributes of the 

workspace for designing a new workspace model for a startup office in a new 

normal situation. These factors are: type of industry, organizational 

characteristics, company policies, work location, company strategy, technology, 

leadership and managerial, work patterns, company facilities, type of work and 

operational cost budget. 

 

The results of the research analysis found that there are FWA factors that greatly 

affect the physical attributes of the workspace model such as organizational 

characteristics, company strategy, work patterns, and types of work. Further 

researchers can examine the FWA factors that affect the attributes of the 

workspace model in a larger number of samples, and different types of industries 

so that the results obtained can be better and more accurate. 
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Abstract.  North Buton Regency is the furthest area from Buton Sultanate’s 

cultural center which was recently formed in 2007. It has the lowest quantity in 

weaving production.  However, the use of original Buton Weaving at traditional 

events at the Kulisusu Palace North Buton is still sacred but new conditions are 

emerging more mass and industrial. This study investigates the relationship 

between aspects of meaning, production, and utility in Buton Weaving in North 

Buton and comparison between original and modern Buton Weaving. The 

ethnographic method is carried out by interview on figures who are influential in 

the preservation and development of Buton Weaving and observation of 

traditional rituals at the Kulisusu Palace North Buton. The results of the analysis 

show a new insight that important aspects related to Buton Weaving are production 

process, utility, and meaning.  The three aspects are interconnected and produce 

two contradictive conditions of Buton Weaving which is loaded with customary 

rules, sacred and the other hand freer, mass-produced conditions. Further research 

needs to be done to document the customary rules that are currently passed down 

through hereditary customs for North Buton to have a valid source to be 

referenced.  

Keywords: buton weaving; kulisusu, modern; northern buton; original; tradition. 

1 Introductions 

Buton weaving is a heritage tradition of the Buton Sultanate, one of the great 

Islamic-style kingdoms located in Southeast Sulawesi. In the 14th century, during 

the leadership of Sultan Dayanu Ikhsanudin (1597 – 1631), the Sultanate of Buton 

used kampua (woven products) as a medium of trade. Weaving is also a social 

measuring tool. The types of motifs and patterns on Buton Woven fabrics can 

show a person's structural status, nobility title to marital status in women[1].  

Until now, the people in the Buton region still preserve and adhere to traditional 

ordinances in the use of Buton Weaving as a sacred symbol [2]. 

 

One of the areas that inherited the tradition was Kulisusu, northern Buton. During 

the sultanate era, the Territory of the Buton Sultanate included the island of buton, 
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the island of muna, wakatobi, kabaena and parts of Sulawesi. The Sultanate of 

Buton has 4 main Barata in the form of small kingdoms and serves as a 

stronghold, namely Kaledupa, Muna, Tiworo and Kulisusu Palace Fort. This 

Barata region later became a residential area. and changed following the 

Indonesian system of government and forming districts [3]. 

 

North Buton Regency is the farthest territory of the former Buton sultanate and 

was recently formed in 2007 [4]. The establishment of North Buton was passed 

based on Law Number 14 of 2007.  Although North Buton Regency is the farthest 

area and has only been formed for 13 years, the traditional traditions of the 

Kulisusu Palace, which was once part of the Buton Sultanate, are still very well 

preserved and sacred, the community uses the original Buton Weaving in palace 

rituals according to customary rules.  (masri, 2011)  

 

However, the tradition of using Buton Weaving, which is still maintained, is not 

comparable to the low number of Weaving industries in North Buton.  Based on 

2019 BPS data, buton weaving production in North Buton is the lowest among 

other regencies on Buton island (table 1), which is 5.95% of the total weaving 

industry on Buton Island [5]  

Table 1 The number of villages/kelurahan according to the existence of the 

fabric and weaving industry (source BPS 2019) 

 

In fact, the North Buton Regency Government made a Strategic Plan to increase 

the contribution of massive cultural tourism both in traditional events and cultural 

festivals, including in the use of Buton Weaving. [6] With this strategic plan, 

demands for the use of Buton Weaving have arisen massively, the market demand 

for Buton weaving has increased so that the phenomenon of Industrial Weaving 

and modifications have emerged to meet market needs at mass events. Even the 

diversification of Buton Weaving is not only in the aspects of production but also 

the quality, type of product, use and price [7] strengthened by the presentation of 

the Ministry of Manpower which regulates the standardization of the weaving 

industry by the Ministry of Manpower in 2015. This regulation was made because 

there was a shift in the production of Buton Weaving from time to time. [8] 

No.  Districts/Cities Industrial of Fabrics / Weaving 

1 Buton 7 

2 North Buton 5 

3 Middle buton 24 

4 South Buton 28 

5 Baubau City 20 

Total  Buton Island 84 
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There is no research that examines the  emergence of the phenomenon of 

modified Buton Weaving in the midst of the traditional traditions of the Kulisusu 

Palace in North Buton which is still sacred, making a study entitled "Comparison 

of Traditional and Modern Buton Weaving in the Culture of the North Kulisusu 

Buton Community" needs to be carried out to examine aspects of production, use 

and meaning related to Buton Weaving in North Buton Regency  and   comparing 

between the condition of the Original Weaving which is still maintained 

customary rules with the freer modified Buton Weaving / modern. 

2 Methodology  

This research uses a qualitative approach using ethnographic methods for the 

people of Kulisusu, North Buton Regency in southeast Sulawesi province.  This 

research consists of 3 stages consisting of the stages of observation involved, 

interviews and data processing, 

1. The first stage is the participatory observation stage that will be carried out 

on Buton weaving and community behavior related to the preservation of 

buton weaving traditions. Observations were made to find out what elements 

are important related to Buton weaving and the preservation of Buton 

weaving in everyday life. 

2. The second stage is an interview with the source. This stage aims to obtain 

information about the culture and thoughts of the community related to Buton 

weaving. The Fieldwork is shown below: 

Table 2 Interview and observation fieldwork  

Interview 

No Time  Sources  As  Interview topics Place  

 
1 

Week I  
April 

2022 

Irnawati, 
S.Sos  

-Buton Weaving 
Users 

-practitioners of 

traditional dance 

lenses  

Utilities:  
The culture of the use of buton 

weaving in the community 

includes its completeness, 

procedures for use and changes  

Eelahaji  
North 

Buton  

 

2 

Week II  

April 

2022 

Mr. 

Agus 

salim, 
S.Kep 

-Head of the Arts 

Division of the 

Department of Culture 
and Tourism. 

- Fashion Designer  

 

Meaning and Regulation: 

The tradition of buton weaving in 

official academic manuscripts that 
become government documents 

and regulations related to buton 

weaving  

 

 

Office  

Department 
of Culture 

and 

Tourism  

3 Sunday 

II April 

2022 

Ahmad 

Isal, 

S.Pd  

Art Division Staff of 

the Department of 

Culture and Tourism  
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4 

Sunday 

III 
April 

2022  

 

Husniat
i, S.Pd. 

M.Si 

   

-Owner of Boutique 

and Buton Weaving 
House Restika  

-Weavers  

-Conservationist of 

weaving traditions 

Production and diversification:  

Buton weaving production, the 
development of the buton 

weaving industry in northern 

buton and the diversification of 

buton weaving products   

Restika 

Boutique, 
Wandaka, 

North 

Buton   

 

5 

Week 

IV  
April 

2022 

Mrs. 

Haliana  

Sellers and Owners of 

Weaving shops in the 
Great Market of north 

buton 

 

Distribution and Product 

diversification: 

Buton weaving supply chain in 

northern Buton, product 

diversification and consumer 

preferences  

North 

Buton Big 
Market 

 

6 

Sunday 

II of 
May  

Laode 

Ahlul 
Musafi, 

S.P.  

Indigenous 

Stakeholders  
currently serves as 

King/Sultan of 

Kulisusu Palace   

Imposition:  

Customary procedures and norms 
in the use of buton weaving. 

History and meaning contained in 

buton weaving (patterns, motifs, 

colors) 

Tangkeno 

Sara’ea  
North 

Buton 

3. The third stage is data processing. At this stage the data will be transcribed 

in to text and coded based on the main idea of the discussion, the theme codes 

are analyzed with affinity diagrams to find the relationships between themes 

arranged, then the data is interpreted. 

3 Results and Discussion: Comparison of Original and 

Modified Buton Weaving in Kulisusu Buton Utara 

3.1 Original Buton Weaving 

Original Buton Weaving is a buton weaving produced using conventional looms 

(heritage looms since the time of the sultanate) or Non-Machine Looms (ATMB) 

and worked by humans. The use of traditional Buton Weaving is more exclusive 

because it is used for important occasions of the Kulisusu Palace. In addition, the 

production of traditional weaving is very limited because its manufacture takes a 

long time and great effort. With a limited production process, the price of original 

Buton Weaving is sold at a higher price. This weaving is produced throughout 

the island of buton 

3.1.1 Utility  

Based on an interview with Husniati, the owner of restika weaving house in North 

Buton, there are four motifs that are characteristic of North Buton and are very 

popular in North Buton, namely Doridi, Leja, Kasopa giu giu and Katamba Gau. 

The four types of weaving are original motifs inherited from ancestors and have 

not undergone modification from society (table 2) 
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Table 3 The most popular types of traditional buton weaving in buton  

(source: interview of  Husniati, figures taken by author,2022) 

   No. Pattern Picture Characteristics 

1 Doridi 

 

• Black and white in colour , can have a variety 

of shiny yarn or not. 

• Horizontal pattern 
• Especially worn by women 

• The type of Buton woven fabric used for sacred 

traditional events 

• Must be used for lense dance gloves 

2 Leja 

 

• Mixed color of yellow, green, or red. 

• The pattern line is horizontal and large 
• Used by women 

• Dominant for traditional events such as 

escorting proposals or weddings 

3 Kasopa 

Giu Giu 

 

• Colorful 

• The outline is horizontal 

• The pattern is small and tight 
• Used by Women 

4 Katamba 
Gau 

 

• Horizontal and vertical stripes (checkered) 
• The color can be any but, the most widely used 

is black and white 

• Used by men 

 
Original Buton weaving is commonly used on sacred occasions or traditional 

rituals at the Kulisusu Palace. The use of buton weaving in traditional events 

includes:  

Table 4 Traditions and rituals of kulisusu north buton 

No Rituals Description 

1 1. Eid al-Fitr and 

Eid al-Adha. 

 

people of North Buton performed congregational prayers at the Kulisusu 

Palace Mosque. Male pilgrims used to use Buton Weaving sarongs and 

kampurui head accessories or Buton Weaving songkok. 

2 Folk parties 

commemorate 

Eid al-Fitr and 
Eid al-Adha 

After Eid, the traditional leaders of the Kulisusu Palace held a series of folk 

parties containing dances.  

At this event, traditional stakeholders are required to use nobility clothes sewn 
from Buton Woven fabric 

3 Bringing a betel 
nut / offering for 

the bride-to-be. 

Tandaki in North Buton is done to circumcise both boys and girls. One of the 
rituals is arak-arakan, the circumcised child will be dressed in traditional 
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2. Circumcision or 

tandaki events. 
 

clothes and paraded in a decorative carriage. Meanwhile, parents who organize 

circumcision events for their children use a pair of Buton Woven Fabrics 
The event of carrying a betel nut before marriage is carried out with the ritual 

of giving the goods of the woman’s needs by her future husband. In this event, 

the delivery man wore a Buton Weaving sarong 

5 3. Poongke (inviting 

guests) 

Before the residents will hold celebrations such as weddings, circumcision, 

beckons, or shaving the host's hair, they will invite relatives, family and 

neighbors by coming to their homes using Buton Weaving scabbards 

6 4. Dance Lenses  

 

Especially for dance lenses, dancers are required to use a Doridi-type Buton 

Weaving sarong 

7 5. Wedding Events  

 

many processions use Buton woven cloth, including the mapaci tradition which 

is carried out on the night before the marriage contract, the bride-to-be is 
dressed up in a bludru shirt and a Buton Weaving sarong. In addition, there are 

parents who are called/hired to recite traditional verses typical of North Buton, 

the parents of readers of this verse use a Buton Weaving sarong 

8 6. Haroa Banthea  

 

This event is a meal together to express gratitude. Haroa is done to celebrate 

the harvest feast, welcome the month of Ramadan and holidays, celebrate the 

traditional events of the Palace in Baruga, harvest feasts etc. At this event, 
traditional stakeholders had to wear Buton Woven cloth and nobility clothes 

 

 
 

Figure 1 Scheme of the aspects relationship meaning, utility and production of 

original Weaving buton (source: author,2022) 

 
Based on the presentation of aspects of meaning, utility / use and production 

process of original Buton Weaving, concluded that there is a relationship between 

the three aspects. The use of weaving is only used for sacred events and 

customary ceremonies that are bound by customary rules. Due to the limited 

intensity of use on traditional events and rituals of the Kulisusu Palace, the 

existence of the original Buton Weaving is only used at certain times so that the 

Artifacts of the Buton Weaving wastra can be changed both in terms of the quality 

of the weaving itself and its meaning. These limited and special needs are 

supported by a limited production cycle thus keeping the original buton weaving 

exclusive and sacred.   
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3.1.2 Meaning 

Buton weaving as a tradition passed down from generation to generation since 

the time of the Buton Sultanate. Based on an interview with Lakino (king) of the 

traditional leader of the Buton Palace, Laode Ahlul Musafi, the Kulisusu Palace 

has a tradition passed down from the Buton Sultanate which currently exists in 

Baubau City 

Until now, the traditions of the Sultanate of Buton and the Kulisusu Palace still 

survive and are passed down both in terms of their organizational structure, 

customary rituals, clothing and customary rules. In tables 3 and 4 shows that the 

use of buton woven fabric is still used from the time of the sultanate to the present 

day.  

Table 5 Table 1 The use of Buton Weaving by nobles and people in the 

Traditions of the Sultanate of buton in the past (Figure source:ghafar, 2019) 

No. The Use of Buton Weaving in History Description 

1 

 

Photo of Sultan Buton and his ministers 

using Buton woven cloth as national dress. 

The king and the high-ranking officials of 

the sultanate wore white shirts in woven 
cloths and ka'bensi whose shape showed the 

position of office  

2  

 

Buton Woven Cloth is not only used by the 
Nobility but also used by the community as 

clothes, sarongs, skirts, or carrying tools. In 

addition, they also use head accessories 

(ka'bensi) 
For people do not wear shirts before using 

buton woven clothing outers 

 

Table 6 Table 2 The use of Buton Woven Cloth by nobles in the tradition of the 

Kulisusu Palace in the present (Figures source: Author,2022) 

No

. 

The Use of Buton Woven Fabric 

in the present day 

Description 

1 

 

Lakino (king) of the Kulisusu Palace together with the 

king of the kingdom under kulisusu, namely the areas 

of Bone, Lemo, Mataoleo, Kalibu, Sampu, Kotawo, 

Tomoai.  
Wearing a white shirt with a Buton Weaving outers, 

buton sarongs and head accessories according to the 

position.   
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2 

 

Lakino (king) and his wife (empress of the Kulisusu 

Palace were wearing traditional noble clothes. This 
shirt should only be used by the king and his wife. The 

king wears a white shirt, black outerwear, a black and 

orange buton woven sarong as well as several 

accessories on his chest and head.  
Meanwhile, his wife wears a traditional dress called 

ragi cloth. It also uses a veil and buton woven purse 

accessories.  

3 

 

At the Kompania Dance event, traditional 

stakeholders are tasked with starting the performance, 

monitoring the course of the performance and 
providing a brief explanation of the history and 

meaning of kompania dance.  

4 

 

The use of Buton Weaving by the general public is 

currently only carried out on certain traditional 

occasions. Northern buton women used to use 
weaving sheaths of the type doridi, leja, or kasopa gau 

gau.   

5 

 

On more sacred formal occasions married women 

wear traditional lapi clothes  

6 

 

The rules for wearing a Buton Weaving sarong for 

girls are that blouse clothes are not included in the 

sarung 
 

Meanwhile, for married women, tops are put in a 

sarung  

 

7 

 

As for the general public, men usually use buton-

woven sarongs to worship in the mosque, especially 

during Eid al-Fitr prayers. The type of weaving used 

is the katamba gau which has a checkerboard pattern. 
The colors used are diverse. Equipped with kampurui 

or songkok patterned buton weaving.  

3.1.3 Production  

Husniati explained that the process of making original Buton Weaving in North 

Buton is unique because the manufacturing process begins from planting cotton 

trees as raw materials.  The presentation was strengthened by the presentation 

from Laode Ahlul Musafi and Agus Salim that buton weaving produced in the 

North Buton area is made from cotton grown by themselves. Cotton harvested 

from trees goes through several soaking and drying processes. Furthermore, it is 

broken down into a long cotton chain and then spun into threads with a thread 

spinning device (figure 22). The finished thread is white, then soaked in dye. 
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Husniati added that the staining process can use natural materials or synthetic 

materials. 

 

The next process is panguri, which is dangling the threads on the warp. To carry 

out this process cannot be done by one person, at least it must be done by two or 

three people. Then the weaving process can be done with conventional / 

traditional tools or non-machine looms (ATBM). These two tools are manual 

tools and produce original weaving. The difference lies in its speed and ease of 

operation. For traditional tools (figure 23) the weaver must sit on the floor, the 

process of making one piece of cloth takes about 4-7 days, while for ATBM 

(figure 24) the work can be done by standing or sitting on a chair with a work 

duration of one day can produce 2-3 pieces of cloth.   

The production process of the original Buton Weaving also has special 

institutions / rituals that are believed by the Buton people. ButonWeaving is 

preceded by prayers that are used to intend for the work to be smooth and quickly 

completed. In addition, weavers must also take into account the condition of the 

seawater, they will start weaving at high tide so as not to be exposed to ngare-

ngare / lazy diseases. The time (hour) of the weaving process begins is also 

important, the weaver must determine a good time to start, because the 

community believes that accuracy in choosing the time and obeying ancestral 

institutions can streamline the weaving process and avoid neglecting the work.  

3.2 Modified Buton Weaving  

Mass Industrial Buton Weaving is a buton weaving produced by factories. 

Although Buton Weaving comes from the island of buton, the production process 

of this industry is carried out outside the island of buton (Java or the city of 

Makassar). In terms of usage, Industrial weaving is produced to meet the high 

demand of consumers to meet the needs of Buton Weaving at massif events such 

as cultural festivals or uniforms. The rules of use also tend to be free and creative. 

3.2.1 Utility  

Apart from the traditional events of the sacred Kulisusu Palace, the people of 

North Buton explored the use of Buton Weaving. Along with the times, traditions 

began to be eroded by influences from outside the region and the process of 

inheritance of knowledge about indigenous traditions was not perfect so that the 

younger generation made creations outside the customary rules. Although many 

uses have shifted from the initial rules, this free creation also had a positive 

impact and made various achievements related to Buton Weaving.   

Agus Salim, head of the art division of the North Buton Regency Culture and 

Tourism Office stated that the North Buton Tourism Office often sends delegates 
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to participate in various festivals or competitions at the regional, national or 

international levels. Some of the achievements recorded by the Dinas include 

having participated in the GCC Fashion senayan Jakarta 2019, the King's Food 

Order in Singapore (wearing buton weaving for accessories), JFC weaving 

carnival (1st place), TMII Anniversary (3 times won at the weaving carnival), 

Putri Negara ASEAN (North Buton clothing), Nusantara Bridal Fashion 

Competition, Indonesia First 2013 in Bali,  Fashion show in Italy, Hong Kong 

and the Netherlands, Putri weaving Sultra in 2018 (1st place), and often 

participate in various festivals / exhibitions in the province and  

 

Figure 2 Carnival doridi Sultra (b) Princess Wakamondu (c) ASEAN Indigenous 

Peoples Palace Festival in Baubau City (source: author,2020)  

The use of Industrial Buton Weaving sarongs is also often used as a school 

uniform and in government agencies. Haliana, the owner of a weaving shop in 

Pasar Raya Buton Utara, stated that government agencies often place large orders 

for industrial weaving. In addition, the school also often orders for the 

manufacture of Weaving uniforms. Haliana stated "Sales varying can be up to > 

100 pieces of weaving. Festivals also affect the frequency of sales, sometimes up 

to > 200- 300 pieces of weaving, mostly from government agencies. " 

3.2.2 Meaning 

The exploration carried out by the community related to Buton Weaving outside 

the traditional events of the Kulisusu Palace is freer, from the motifs, patterns to 

their meaning. Weaving is no longer patterned with vertical and horizontal lines 

only but began to be created with various plant motifs and other motifs. Even to 

support the creativity of weavers in Southeast Sulawesi, the Provincial 

Government holds a creation weaving competition every year.  

This statement is also supported by Agus Salim and Ahmad Isal that now Buton 

Weaving is widely created to participate in competitions held by the Southeast 

Sulawesi provincial government 
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Figure 3 Weaving Creations with Rice motif by Husniati (Source: Author 2022) 

 

Figure 4 Modern Buton Weaving Creations by designer Ian Adrian at Jakarta 

Fashion Week 2013 (Source: Instagram ianadrianofficial) 

The exploration of modern Buton Weaving often violates customary rules, such 

as horizontal line motifs that should be used by women but are now also widely 

used by men, horizontal motifs such as doridi and leja that should be worn in the 

direction of horizontal lines are now widely created line motifs in the vertical 

direction for aesthetic purposes.  

3.2.3 Production  

The production process of modified Buton Weaving on an Industrial scale uses 

weaving machines in textile factories. But the fact is that on the island of Buton 

there is no textile factory so the manufacture of modified Buton Weaving is 

carried out outside the island of Buton, namely in Java or the city of Makassar. 

From Haliana's narrative, "Taken from Baubau City / Buton Regency, we only 

choose examples to the motifs, later people will make it in their factories, don't 

know where, in Makassar or Surabaya (machines). There is no factory in Baubau 

only in Makassar or Surabaya there. If it is in Baubau, it is only originally made 

by people. The weaving machine is so in the factory. If it's in pinrang, it's rich" 
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Figure 5 Weaving production with industrial machinery (source: rekotomo) 

Due to the high demand for Buton Weaving for festival events and uniforms, the 

need was met by diversifying products both from the type of product, its price 

and quality. Currently, products with Buton Weaving materials are starting to 

appear produced by local home industry such as women's bags, masks, decorative 

products or accessories. This buton-woven material product is usually exhibited 

at the Sulawesi Tenggara Festival. 

 

Figure 6 Diversification of buton weaving products into bags (source: 

author,2022) 

 
Figure 7 Differences between traditionally produced (original)-left buton 

weaving with industrial production (machine)-right (source: author 2022) 

Industrial Buton Weaving Production also produces different qualities from 

Original Buton Weaving. In the Original Buton Weaving, the production process 

starts from growing cotton, the fertile buton soil produces good cotton quality, 

then the process of spinning, panguri and weaving is carried out naturally 
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resulting in a smooth and soft weaving. While the production of industrial Buton 

Weaving has a rougher and stiffer texture. Haliana said, "O the difference is really 

(the quality of the original weaving with the manufacturer), the fabric feels softer, 

then the fabric is cold (because it is made of cotton)" This narrative was 

corroborated by Irnawati who showed the traditional Buton Woven fabric and the 

manufacturer at the interview (Figure 8). Industrially produced Buton weaving is 

marketed at a lower price compared to Original Weaving. For industrial 

production, one sheet of buton woven fabric at pasar Raya Buton Utara is sold at 

a price of 120,000 rupiah.  

While the original Buton Weaving is sold at various prices depending on the 

complexity of the motif and consumer demand, one sheet can be sold at a price 

of 300,000-500,000 rupiah, for complex special order motifs with exclusive 

materials can be sold at a price above 1 million rupiah. Husniati said that the price 

of Factory Buton Weaving he sold at a price of 120,000 rupiah for one sheet, 

while for the Original Buton Weaving it was 300,000 per sheet 

 

Figure 8 Buton weaving production machine sold in the north buton grand 

market, line motif for women, checkered motif for men and headband called 

kampurui (source: author, 2022). 

Corroborated by Husniati's statement that selling the original weaving at the 

Restika Weaving House "Anyway, the more there is a motive, the motive is level, 

the more difficult the manufacture is the higher. If it is in my boutique, there are 

those who start at a price of 300-1 million to 1.5 million." 
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Figure 9 Scheme of the relationship of aspects of meaning, utility and production 

in modified buton weaving (source : author, 2022) 

 
From the presentation of aspects of utility, meaning and production process of 

modified Buton Weaving (industry) it can be concluded that in the development 

of Buton Weaving there emerged a freer condition where the use of Weaving did 

not consider the customary rules of the Palace, but also for daily life, formal 

uniforms, festivals, competitions, and fashion creations. With wider interests, 

market demand demands the production of buton weaving which is industrially 

mass. Such mass production has led to diversification of both the type of product, 

its quality and price so that it can be used by more people, more opportunities at 

low prices.  

4 Conclusion  

Based on the research proses can be concluded that there are two interrelated 

conditions of Buton Weaving in northern Buton : 

Cultural changes in North Buton are relatively fixed, evidenced by the production 

of Buton Weaving which still uses Traditional tools and produces original Buton 

Weaving.  In addition, traditional rituals are still well maintained by applying the 

rules of the Kulisusu Palace which have been passed down for generations since 

the time of the Buton Sultanate, including the rules for wearing Weaving Buton 

and its meaning.  So that the Original Buton Weaving was formed which was 

exclusive in quality and produced in a limited manner.  

In contrast, Buton Weaving began to be created as an art and was used at festivals, 

carnivals, uniforms or mass dances.   The large number of public demands gave 

rise to Buton Weaving industrial production of factories that were made 

massively with diversified prices and quality so that they could meet market 
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needs.  In addition, the community also began to explore buton weaving in 

various fashion and craft competitions freely by overriding customary rules.  
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Abstract. The development of railways in Indonesia has experienced good 

innovation. An example is Sleeper Luxury Train. This train innovation aims to 

increase comfort and give a luxurious impression to the passengers. This 

innovation is realized in the form of a luxury sleeper passenger seat. Currently, the 

sleeper luxury train has two generations. The two generations carried differences 

in the design of the passenger seat. These two designs are distinctly different in 

appearances. Due to the differences, this research was conducted to determine 

consumer perceptions of trains towards the two designs and which design is 

preferred by consumers. This research was conducted on 102 train passengers 

using a 7-point semantic differential method and using 15 affective words. As a 

result, the design of the first-generation luxury sleeper train passenger seats is 

more attractive to consumers and there are differences in consumer perceptions on 

the variables of luxury, comfort, calm, relaxation, private and compact. Even so, 

the two designs of the luxury sleeper passenger seats are still in accordance with 

the brand made by KAI. 

Keywords: luxury; passenger seats; semantic differentials; trains; transportation 

design; visual perception 

1 Introduction 

KAI is the sole railway company responsible for railway affairs in Indonesia. KAI 

is an important factor who act as the backbone of the rail-based transportation 

system in Indonesia [1]. Based on data from the Central Statistics Agency, train 

passengers in Indonesia are always increasing [2] until at its peak in 2019 KAI 

where they had carried 429.26 million passengers. 
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Figure 1 Graph of the increase in the number of train passengers from 2015 

– 2019 [2]. 

 

Aside of experiencing good development in increasing number of passengers, 

KAI is also actively developing its variety of modes. In 2018, KAI launched the 

Light Rail Transit (LRT), the Minangkabau airport train and the Sleeper luxury 

train. The following year, in 2019, KAI operated two new airport trains named 

the New Yogyakarta International Airport Train and Adi Soemarmo Airport 

Train, Solo and brought in 438 new trains and also launching the second 

generation of luxury train. KAI is still developing its mode until 2020 where KAI 

collaborated with the DKI Jakarta Provincial Government and PT Mass Rapid 

Transit Jakarta (Perseroda) to inaugurate four integrated stations named Tanah 

Abang, Sudirman, Pasar Senen, and Juanda stations. The development carried out 

by KAI aimed to connect the country and provide easy mobilization for the 

community as well as increasing comfort for passengers. [1][3]. 

From the numbers of these innovations, the luxury sleeper train is a new class in 

the long-distance train class which is above the executive class. This luxury 

sleeper train is a super luxury train created by KAI that aimed to increase the 

comfort of long-distance travel and provide more privacy to passengers. KAI 

targeted this train for market segments that usually used trains for business trips 

and passengers who needed more comfort when traveled. According to Mukti 

Jauhari, the sleeper luxury train is expected to create better image for KAI as it 

stands as a new brand in the premium class [4].  
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Luxury sleeper train has had two generations. The first generation was launched 

in 2018 and the second generation was launched in 2019. In general, this train 

has several facilities offered to increase passenger’s comfort. However, there are 

visible differences in the design of the passenger seat of this train. The shapes, 

materials, and colors in these two designs are very apparent. The visual 

differences in the design of the sleeper train seats in these two generations might 

potentially affected the brand image which currently built by KAI. According to 

Krezbauer and Malter, design influenced the concept of a brand and one of the 

factors that influence it is perception [5]. Human perception usually uses all the 

senses it has, but 80% of human perception is done visually [6]. Therefore, 

regarding to the phenomenon of these two different luxury sleeper train seat 

designs, research to reveal consumer visual perception is needed to be done so 

that consumer perception can be revealed regarding to the preference of its 

sleeper train seat design, especially the luxury design preference. This needs to 

be done so the branding KAI built can become a continuation. This revelation 

will become KAI’s evaluation regarding to branding and design development. 

2 Research Methodology 

This research was done using an online survey by distributing questionnaires to 

100 long-distance train passengers to determine the visual perception of train 

consumers towards the design of the first and second generation of luxury sleeper 

passenger seats. Stages of the questionnaire carried out in several stages. The first 

stage was carried out to obtain consumer perceptions about the design of the first 

and second generation of luxury sleeper train passenger seats. The second stage 

was carried out with the aim of obtaining consumer preferences for design 

elements in the design of the first and second generation luxury sleeper passenger 

seats. In the third stage, it was carried out to find out the respondents' design 

preferences for the design of the luxury sleeper train passenger seat which the 

consumer prefers. 
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Figure 2 Design of the first and second generation of luxury sleeper 

passenger seats used in the questionnaire. 

The measurement in the first stage is carried out by assessing the image of the 

passenger seat from the first and second generation of luxury sleeper trains using 

a 7-point semantic differential scale carrying 15 adjectives as the measuring 

instrument. The semantic differential method is used because this technique can 

measure people’s interpretation regarding to certain concepts quite objectively, 

reliably, and valid [7] and the 15 adjectives are obtained by choosing adjectives 

from its branding, brand luxury index, and combining them with the result of the 

impression from some designers about the meaning of ‘luxury’ in train passenger 

seats. From the various adjectives collected, the set of adjectives will be used has 

been determined such as: luxurious, attractive, unique, expensive, good quality, 

impressive, comfortable, quiet, relaxation, spacious, ergonomic, compact, easy to 

use, private, and modern. 

Table 1 Luxury sleeper train passenger seat design elements. 

Design elements [8] Chair section 

Color Chair color 

Form Enclosure shape, sofa shape, stitch pattern, head 

cushion 

Product graphics - 

Material Sofa material, enclosure material 
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The method of measuring consumer preferences is carried out by revealing 

consumer interest in the design elements of the luxury sleeper train passenger 

seat. According to Jordan, what is meant by design elements are color, shape, 

product graphics, materials, sound and design interactions [8]. Because this 

research is focusing on visual design, the design elements that will be assessed 

are design elements that can be measured only visually. Therefor the design 

elements which become the measuring tools are; color, shape and material. 

Product graphics will not be used due to unavailability of such element in the 

design of the luxury sleeper train passenger seats. 

The last stage, respondents will be asked to choose the design they preferred 

between the first and second generation luxury sleeper train passenger seat 

designs to find out their interest in the design of this luxury sleeper passenger seat 

as a whole. 

The data analysis method is carried out by comparing the average between 

variables of the two passenger seat designs for the first and second generation of 

luxury sleeper trains. Therefore, statistical analysis by T-test might be performed 

to find the average differences between the two designs. 

3 Results and Discussion 

3.1 Demographic Data 

This survey obtained 102 respondence, consisting of 53 female respondents and 

49 male respondents. The executive train class is the train class most frequently 

used by respondents. 52 respondents stated that they most often used executive 

class trains, then 25 people stated that they most often used premium economy 

class trains and 21 respondents stated that they most often traveled to Surabaya – 

Jakarta using Argo Bromo-Anggrek. 

3.2 Semantic Differential Scale 

The collected data was then retrieved using the IBM SPSS 26 program by 

performing a different test to see the average difference in each variable. After 

analyzing the difference test (T-test), the results obtained are shown in table 2. 
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Table 2 Mean Comparison s between First- and second-generation Luxury 

Sleeper Seat design per variable. 

Variable Chair Design Mean Mean 

Difference 

Sig. 

(2-tailed) 

Luxurious Generation 1 5.54 .431 .031 

Generation 2 5.11 

Interesting Generation 1 5.05 -.059 .792 

Generation 2 5.11 

Unique Generation 1 4.71 -.373 .084 

Generation 2 5.08 

Expensive Generation 1 5.66 .353 .061 

Generation 2 5.30 

Good Quality Generation 1 5.61 .118 .481 

Generation 2 5.49 

Impressive Generation 1 5.25 .049 .811 

Generation 2 5.20 

Comfortable Generation 1 6.01 .686 .000 

Generation 2 5.32 

Calm Generation 1 5.95 .990 .000 

Generation 2 4.96 

Relax Generation 1 5.93 .676 .000 

Generation 2 5.25 

Large Generation 1 5.30 .510 .011 

Generation 2 4.79 

Ergonomic Generation 1 5.53 .333 .065 

Generation 2 5.20 

Compact Generation 1 5.24 -.461 .007 

Generation 2 5.70 

Easy to use Generation 1 5.67 -.137 .317 

Generation 2 5.80 

Private Generation 1 5.68 1,696 .000 

Generation 2 3.98 

Modern Generation 1 5.15 -.353 .076 

Generation 2 5.50 

 

3.2.1 Not Luxury – Luxury 

In the luxury variable there is a significant difference seen from the value of Sig. 

(2-tailed) = 0.031< 0.05. The first generation design is perceived as more 

luxurious than the second generation design as seen from the mean difference 
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value = 0.431 which means the average value obtained by the first generation 

design is greater than the second generation design. 

3.2.2 Boring – Interesting 

In the interesting variable the value of Sig. (2-tailed) = 0.792> 0.05 which means 

that there is no significant difference between the first generation design and the 

second generation design. 

3.2.3 Ordinary – Unique 

In the uniqueness variable, the value of Sig. (2-tailed) = 0.084> 0.05 which means 

that there is no significant difference between the first generation design and the 

second generation design. 

3.2.4 Cheap – Expensive 

On the expensive variable the value of Sig. (2-tailed) = 0.061> 0.05 which means 

there is no significant difference between the first generation design and the 

second generation design. 

3.2.5 Poor Quality – Good Quality 

On the quality variable the value of Sig. (2-tailed) = 0.481> 0.05 which means 

there is no significant difference between the first generation design and the 

second generation design. 

3.2.6 Not Impressive – Impressive 

In the impression variable, the value of Sig. (2-tailed) = 0.811> 0.05 which means 

there is no significant difference between the first generation design and the 

second generation design. 

3.2.7 Uncomfortable – Comfortable 

In the comfort variable there is a significant difference seen from the value of Sig. 

(2-tailed) = 0.000 < 0.05. The first generation design is perceived as more 

comfortable than the second generation design, as seen from the mean difference 

= 0.686, which means that the average value obtained by the first generation 

design is greater than the second generation design. 

3.2.8 Not Calm – Calm 

There is a significant difference in the calmness variable, which can be seen from 

the Sig value. (2-tailed) = 0.000 < 0.05. The first generation design is perceived 

as calmer than the second generation design as seen from the mean difference 
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value = 0.990 which means the average value obtained by the first generation 

design is greater than the second generation design. 

3.2.9 Not Relaxed – Relax 

In the relaxation variable there is a significant difference seen from the value of 

Sig. (2-tailed) = 0.000 < 0.05. The first generation design is perceived as more 

relaxed than the second generation design, as seen from the mean difference = 

0.676 which means the average value obtained by the first generation design is 

greater than the second generation design. 

3.2.10 Narrow – Broad 

In the wide variable there is a significant difference seen from the value of Sig. 

(2-tailed) = 0.011< 0.05. The first generation design is perceived as wider than 

the second generation design as seen from the mean difference = 0.510 which 

means the average value obtained by the first generation design is greater than 

the second generation design. 

3.2.11 Not Ergonomic – Ergonomic 

On the ergonomic variable the value of Sig. (2-tailed) = 0.065> 0.05 which means 

that there is no significant difference between the first generation design and the 

second generation design. 

3.2.12 Complicated – Compact 

In the Compactness variable there is a significant difference seen from the value 

of Sig. (2-tailed) = 0.007 < 0.05 and the second generation design is perceived to 

be more Compact than the first generation design as seen from the mean 

difference value = -0.461 which means the value obtained by the second 

generation design is greater than the first generation design value. 

3.2.13 Difficult to Use – Easy to Use 

In the convenience variable using the value of Sig. (2-tailed) = 0.317> 0.05 which 

means that there is no significant difference between the first generation design 

and the second generation design. 

3.2.14 Not Private – Private 

In the privacy variable there is a significant difference seen from the value of Sig. 

(2-tailed) = 0.000 < 0.05 and the first generation design is perceived to be more 

private than the second generation design as seen from the mean difference value 
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= 1.696 which means that the value obtained by the first generation design is 

greater than the value of the second generation design. 

3.2.15 Simple – Modern 

The modernity variable uses the value of Sig. (2-tailed) = 0.076> 0.05 which 

means that there is no significant difference between the first generation design 

and the second generation design. 

After determined the average value of each design per variable, the semantic 

differential graph can be described as in Figure 3. 

 

Figure 3 Semantic Differential Scale of consumer perception for First and 

Second Generation of Luxury Sleeper Passenger Train Seat Design 
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3.3 Consumer' Preferences 

Consumer preference analysis uses the same method as the previous method by 

means of a different test (T-test) with the IBM SPSS 26 computer program. The 

results obtained are shown in table 3. 

Table 3 Mean Comparison consumer' preferences of design elements 

between First- and second-generation Luxury Sleeper Seat design 

Variable Chair 

Design 

mean Mean 

Difference 

. Sig 

(2-Tailed) 

Color Design 1 4.72 .461 .079 

Design 2 4.25 

Sofa Shape Design 1 5.15 .343 -121 

Design 2 4.80 

Enclosure 

Shape 

Design 1 4.69 -.206 .380 

Design 2 4.89 

Sofa 

Material 

Design 1 5.31 .480 .015 

Design 2 4.83 

Enclosure 

Material 

Design 1 4.93 -.137 .508 

Design 2 5.07 

Stitch 

Pattern 

Design 1 5.02 .382 .068 

Design 2 4.64 

Headrest 

Shape 

Design 1 5.35 .529 .008 

Design 2 4.82 

 
The results of the analysis above shows differences in consumer preferences for 

sofa materials and the shape of the headrest. This is evidenced by the value of Sig 

(2-tailed) on the sofa material variable is 0.015 < 0.05 and the head cushion shape 

variable is 0.008 < 0.05 and with a positive mean difference value, 0.480 for the 

sofa material and 0.529 for the shape of the headrest, it can be interpreted that 

consumers are more interested in the material of the sofa and the shape of the 

headrest in the design of the first generation luxury sleeper train passenger seat. 

Meanwhile, the other variables did not show any significantly different results. 

 

In the third stage of the previous questionnaire, respondents were asked to choose 

which design is more attractive to them and the results are 79 people (77%) 

expressed interest in the design of the first generation luxury sleeper train seat 

and 23 people (23%) expressed interest in the second generation luxury sleeper 

train seat. 
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4 Conclusion 

The result of the analysis shows that there is a difference in perception between 

the design of the passenger seat of the first and second generation of luxury 

sleeper trains. The design of the passenger seat of the first generation is perceived 

as more luxurious, comfortable, quiet, relaxing and spacious compared to the 

design of the passenger seat of the second generation luxury sleeper train, but it 

is also found that the passenger seat of the second generation of luxury sleeper 

train is perceived to be more compact than the design of the first generation 

luxury sleeper train passenger seat. In other variables, there was no significant 

difference in perception between the two designs. 

The passenger’s preferences for the design elements are revealing that the shape 

of the sofa/seat and the shape of the headrest in the design of the first generation 

luxury sleeper passenger seat are more attractive to consumers. Other variables 

do not show significant differences between these two designs. Overall, 

consumers are more interested in the design of the first generation luxury sleeper 

train passenger seats. 

So that the statement by Krezbauer and Malter which says that design affected 

the concept of a brand [5] is proven because there is a difference in perception 

between the two designs. Even though the statement is proven to be true, the 

researcher considered this difference in perception to be reasonable and does not 

make a distinct clash with the branding which currently built by KAI. 
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Abstract: The Government of Malaysia has been promoting citizen participation 

since the enactment of the country’s Town and Planning Act 1976 (Act 172). The 

Shared Prosperity Vision 2030, which can be interpreted as the commitment of the 

Malaysian Government to accelerate the country’s sustainable growth, reaffirmed 

the Government’s intention to enhance citizen participation in Malaysia’s public 

affairs. But do average citizens really have the chance to engage in public-sector 

projects? This work intends to discover the extent to which the Malaysian public 

had the opportunity to participate in public sector projects. Based on Arnstein’s 

ladder of participation, the present work analyzes citizen participation in Malaysia 

for ten years. The findings signify that the general people’s opportunity to engage 

in Malaysia’s public-sector projects has eventually increased within the last ten 

years. Nevertheless, the levels of participation were still considerably low, 

suggesting tokenism as the highest level of participation that the Malaysian public 

can negotiate. Finally, the work highlights the importance of the Malaysian 

government to overcome the barriers to enable higher level of citizen participation 

in the country. 

Keywords: citizen participation; malaysia; ladder of participation; public-sector 

projects. 

1 Introduction 

Citizen participation has long been argued as one of the useful tools to enable 

individuals’ active involvement in decision-making regarding matters that may 

impact their lives [1]. It is argued to be the vehicle to deliver citizens’ pursuits 

and apprehensions related to development proposals where the proposed 

development may affect their livelihood [2]. The participation itself might reduce 

the political and administrative difficulties particularly if the involvement were 

properly set up and professionally advocated [3]. Likewise, it could help identify 

a public concern and desires and lead to the excellent management of resources 

[4][5]. With the nature of stimulating the information exchange among the 

affected stakeholders, citizen participation might assist communities to build 

better connections and boost consensus that would contribute positively to the 

proposed development plans [6]. 
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Nevertheless, the success of the participation process is based on the extent to 

where citizen is permissible to participate [7]. A great participation process 

requires the citizen to participate in numerous planning and development phases, 

as Litchfield [8] recommended. Unfortunately, though, many restrictions may 

obstruct citizens from involving in the implementation of the participation 

process. Research demonstrates that participatory setting regulations and 

objectives in public provision projects are frequently vague [9][10]. Its 

effectiveness has also been questioned as some scholars believed that citizen 

participation is a delusional concept, even if it was conducted under collaborative 

working [11][12][13] and through utilization of modern information technologies 

[14][13]. No matter how scholars discuss it, we cannot deny that citizen 

participation is an esessential element in community development in ensuring its 

sustainability. For example, Egan [15] listed 'governance' as one of the criteria 

for achieving a sustainable community. Under this governance criteria, he 

indicated citizen participation or involvement as one of the features that construct 

a sustainable community [15]. Thus, citizen participation is embedded as one of 

the elements of good governance and has been widely accepted worldwide [16]. 

In the present study, we focus on the implementation of citizen participation in 

Malaysia, a country predicted by the World Bank [17] would achieve its transition 

from an upper middle-income economy to a high-income one by 2024. Since 

1976, the country has been advocating the importance of citizen participation in 

Malaysia’s town and country planning. Through the Town and Country Planning 

Act 1976 (Act 172) [18], Malaysia introduced the possibility for the public to be 

involved in the town and country planning affairs [19][13]. It is suggesting 

Malaysia’s stronger acknowledgement of the significance of citizen participation 

in achieving good governance and sustainable development [20][13]. The 

country’s commitment to incorporate citizen participation in its development is 

reaffirmed in the Shared Prosperity Vision 2030, a national policy that aims to 

deliver proper essential livelihood to all citizens by 2030 [21]. This policy places 

citizen participation as the first objective and priority. It emphasizes the 

importance of ‘Development for All’, a statement which can be interpreted as 

restructuring the economy to be more escalating, knowledge-based, and superior-

valued with full ‘community participation’ [21]. In this vision, apparently 

Malaysia perceived citizen participation as an entry point for achieving 

sustainable future and understanding the public demands better [5]. But does the 

strong political statement from the government guarantee the real opportunity to 

participate? 

The article begins with an introduction to Arnstein’s [22] ladder of participation, 

the basic theory that will be used as the main reference for the study. Following 

this, an overview of citizen participation’s practice in Malaysia will be given, in 

particularly those related to the public sector projects conducted between 2010 
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and 2020. This ten-year span was chosen because in 2010, Malaysian 

Government announce of tenth (10th) and eleven (11th) Malaysian Plan that 

serve as national development guideline which emphasizing on citizen 

participation [23][24]. It marked the government effort in highlighting citizen 

participation through implementation of both plans. Secondly, Malaysia started 

to announce targeted 17 Sustainable Development Goals (SDGs) introduced by 

United Nations in 2015 where citizen participation being reemphasized again 

[25]. The five-year Malaysia Plan sounding getting stronger because of 

announcement of the SDGs. Furthermore, new Shared Prosperity Vision 2030 

has been designated within those 10 years. In addition, there were some changes 

in political power from 2018 to 2020 that spotlight the inclusiveness of the citizen 

in mid-term review of the 11th Malaysia Plan. Most of these documented policies 

obviously accentuating on ‘citizen participation’ [26][21]. Using Arnstein’s [22] 

ladder theory, this section would also explore the levels of participation that 

Malaysian people experienced so far. Finally, the article will be closed with a 

concluding discussion and recommendation for future research. 

2 The Ladder of Citizen Participation 

Citizen participation is identified as the process via stakeholder influence and 

shared power on priority set-up, resource distributions, policy decisions, and 

entrance to community services and products [17]. Skeffington Committee in the 

United Kingdom earlier interpreted that citizen participation is an act of sharing 

ideation of policies and suggestions. Public can genuinely take part in the 

planning process [27].  Thus, citizen participation is related with public action 

that seeks to influence policy decisions [28]. The importance of citizen 

participation in the democratic political process has been acknowledged across 

the globe [29]. Demand is increasing from citizens to let them play a significant 

role in the government process rather than passive voters [30].                                              

One of the most often used theories to measure citizen participation is the Ladder 

of Participation (See Figure 1). This theory was introduced by Arnstein [30] in 

1969, asserting that there are eight rungs that portray the distribution decision 

making power between the powerholders and the citizens. The lowest rungs 

known as non-participation interpreted as an objective of powerholder to 

‘educate’ or ‘cure’ citizen with no intention to get genuine participation from 

them. There are two (2) types that were considered in this rung known as 

manipulation and therapy. Manipulation seen as placing citizen in such advisory 

group for the goal of ‘educating’ the citizen and not really concern in tapping 

their ideas for decision-making. While Therapy is more on ‘curing’ the citizen 

mind in an extensive engagement by the powerholder. 
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Figure 1. Arnstein’s Ladder of Participation (1969). Ladder of Participation by 

Dulithgow, 2004. Public Domain 

The middle rung stated as degree of tokenism which allows citizen to voice out 

their opinion and to be heard by the powerholder. No assurance of changing any 

status quo or follow through done. The final decision is still hold by the 

powerholder. In this rung, (3) ‘information’, (4) ‘consultation’ and (5) ‘placation’ 

was arranged accordingly in showing the citizen influence in the matter discuss 

or decision-making. At the highest level in this rung, which is placation, advised 

been given and attentively heard but no power to obstruct the final decision by 

the powerholder. The upper rung known as degree of citizen power that shows 

great citizen influence in the process of decision-making with the powerholder. 

It enables them to discuss and connect in trade-offs with conventional power 

holder indicated as partnership. At the highest rung, citizen get majority control 

in decision-making or in great power on management which known as delegated 

power (7) and citizen control (8). 

While there have been several scholars proposing different theories of citizen 

participation such as Wiedemann and Femers (1993), B.C.R.T and Dorcey 

(1994), and D.M. Connor (1994), Arnstein’s theory is still the most and 

continuously referred to by scholars for their research in expanding their 

philosophy of citizen participation [31][32][33][34][35]. Thus, the present study 

also used Arnstein’s ladder of participation to conduct a deeper analysis of the 

levels of citizen participation in Malaysia. 
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3 Materials and Methods 

The study uses the works of literature relevant to the citizen participation in 

Malaysia that were published between 2010 and 2020. The literature was 

searched with three keywords as follows, (i) Citizen participation in public 

project Malaysia, (ii) citizen participation towards sustainable community 

development Malaysia, and (iii) level of citizen involvement Malaysia. These 

articles were later screened and only those met the following criteria (See Table 

1) would be selected for further analysis. 

 

Table 1 Screening Criteria. 

No Criteria 

1 Published between 2010 and 2020 

2 Identified certain level of citizen participation 

3 

Covered the public sector projects, such as transportation, 

local government service, local agenda 21, tourism, 

deforestation, and city planning 

 

Thematic analysis was then applied to analyse the levels of citizen participation 

in the introduced projects or programs. Thematic analysis focuses on recognizing, 

examining and interpreting patterns within qualitative data [36][37] where coding 

act as the main process for developing patterns or themes [38]. The recognized 

interested elements of analytical data or dominant theme will be categorised with 

coding label [38][39]. The test then is analysed to verify the presence and 

occurrence of a theme [40]. 

4 Results 

Despite the strong political message that Malaysian government sent to the 

public, several studies conducted by local scholars indicated how citizen 

participation in public sector projects still needs to be scrutinized and improvised. 

Not only that the level of participation is low and restricted, but some scholars 

also underlined the shortage in the preparation and knowledge of public 

participatory planning [41][42][43][13]. In contrast with the political message at 

the national level, the local government appeared to have insufficient initiatives 

to encourage citizen participation, resulting in the lack of citizen participation in 

the local level. Some of examples were reported in Muhammad et al., [44] and 

Zolkafli et al.,[13], who identified the absence of citizen’s involvement in the 

enhancement of local service delivery and blueprint development. This absence 

can be intentional as Malaysia is somehow put itself as a developing nation that 

gives vital importance to economic growth [45][46][47] and public opinions 
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against it tend to be relegated [47][48]. Thus, powerholder tend to not include 

mass citizen in development design and betterment of service distribution 

[44][13]. Apparently, excessive public participation is perceived by the local 

authority as posing some risks that could decelerate a project or program 

execution and lag overall development progress [49]. Moreover, there were some 

administrative costs to implement citizen participation in the public sector 

projects [50][51][52]. The cost of involving mass citizen is said to be expensive 

than singular administrator for decision-making with suitable skill and 

knowledge [51] and fear upon losing command of the process [53]. For Malaysia, 

which is currently still focusing on its economic development, taking the risk to 

add more cost to the development is not a favourable option. However, to reduce 

the social friction, apparently, Malaysian citizens were still allowed to exercise 

their power through the facilitated planning processes, but there is a little 

opportunity for them to negotiate more decision-making power [54][55][47][56]. 

In the following Table 2, we categorized the decision-making powers that 

Malaysian citizens could exercise so far based on the category defined by 

Arnstein’s [22] Ladder of Participation. This analysis derived from eleven studies 

which reported the extent of citizen participation in public project or program in 

the areas of transportation, local government service and program, housing 

settlement post-disaster, tourism, GIS, general and city planning. 
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Table 2 Findings on Citizen Participation in Malaysia Public Project based on 

Arnstein’s Ladder of Citizen Participation 

No Author 
Study 

Design 
Focus of Study Findings 

Level of 

Citizen 

Participation 

Lowest Rung, The Non-Participation 

1 

 

 

 
 

 

 

 
 

 

 

 
 

 

Zain et al. 
[57]  

 

 
 

 

 

 
 

 

 

 
 

 

 

Quantitative 

study 
(survey) 

 

To recognize the extent 

of public participation 
and understanding in 

environmental impact 

assessment (EIA) 

process in Mass Rapid 
Transit (MRT) project. 

• Indicated low level 

understanding of 

citizen participation. 

• Public unaware about 

development procedure and 

their rights. 

• Not met objective of citizen 

participation. 

• Significant changes required by 

authority in promoting program 

and educating citizen 

continuously via mass media. 

Non- 

participation 

2 

 

 

 

 

 

 

 
 

 

 

 
 

 

 

 

Muhammad 

et al. [44] 

 

 

 

 

 

 
 

 

 

 
 

 

 

 

 

Quantitative 
study 

(survey, 

interview) 

 

To evaluate level of 
community 

involvement in 

sustainable 

development process to 
measure public service 

delivery. 

 

• Progressive upgrading needed 

in facility services and 

maintenance culture. 

• Minimal community 

participation and sharing 

information with the authority. 

• Community unaware of 

participating right and skeptical 

thoughts on the authority in 

valuing their opinion. 

• Community showed heavy 

interest in contributing ideas to 

improvise service delivery. 

 

Non- 
participation 

 
3 

 

 

 
 

 

 

 

 

 

 

 

 
Roosli [58] 

 

 

 
 

 

 

 

 

 

 

 

 
Quantitative 

study 

(survey, 

document, 
and review) 

 
To examines 

technological, spatial 

and social impact of 

post-disaster housing 
projects on disaster 

victims of tsunami in 

Kedah and Penang. 

 

• Victims highly satisfied with 

the housing project but more 

concerned about their 

livelihood and community 

healing. 

• Short-term action failed to 

identify main problem socio 

economic survival. 

 
Non- 

participation 
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• Required adaptable method and 

include victims’ participation in 

the decision-making process. 

Middle Rung, Degree of Tokenism-Information and Consultation 

4 

 
 

 

 

 
 

 

 

 
 

Marzukhi 

[47] 
 

 

 

 
 

 

 

 
 

 

Qualitative 

study 

(interview, 
document 

review) 

 

To evaluate whether 

idea of planning 

discourse-sustainability 
can assist in capital 

accumulation via 

transformation of 

governance practices. 

• Minimalist consultative tactic 

being applied and designed by 

government. 

• Citizen participation not 

genuinely practiced and 

restricted. 

• Exposed government 

supremacy and administrative 

difficulties in the planning 

system. 

Degree of 

tokenism 

5 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

Kaur et al. 

[59] 

 

 
 

 

 

 
 

 

 

 
 

 

 

Qualitative 

study 

(Interview, 

focus group, 
observation, 

document 

review) 

To determine the 

effectiveness of the 

participatory 

mechanisms used in 
Local Agenda 21 

(LA21) programs in 

East   West Malaysia. 

• Official equipment and 

traditional approaches were 

utilized to engage with citizen-

single manner of 

communication. 

• The council led the process and 

hold the final verdict. 

• Lack of citizen empowerment 

in decision-making. Bottom-up 

approach framework relating 

public participation need to be 

outlined. 

Degree of 

tokenism 
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Manaf et al. 

[49] 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

Quantitative 

study 

(survey) 

 

To assess the level of 

involvement of local 

citizens in local 
government decisions 

in Malaysia-northern 

part of Malaysia. 

 

• Citizen wanted to be included 

in decision-making process and 

not only as recipient of the 

services offered. 

• Authorities appeared unpleasant 

with excessive citizen 

involvement which may 

increase expectations and 

slowing public project process. 

• Perception of citizen that their 

involvement does not affect 

final verdict but believe they 

have rights to contribute to the 

process. 

 

Degree of 

tokenism 
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• Urban community is more 

responsive, vigilant, and 

knowledgeable than rural 

community. 

7 

 

 

 
 

 

 
 

 

 

 
 

 

Nurudin et 

al. [60] 

 

 
 

 

 

 
 

 

 

 
 

 

 
Quantitative 

study and 

case study 

approach 
(interview, 

survey, 

secondary 

data) 

 
To explore the actual 

dimensions of public 

participation practice 

in Seremban Municipal 
Council (MPS). 

 

• Most participants understand 

the concept of citizen 

participation and attended 

program related to cleanliness, 

environment, LA 21, health and 

security. 

• Citizen participation seldomly 

achieved for overall program 

conducted due to inadequate 

distribution of program 

information and citizen ability 

in the activities. 

 
Degree of 

tokenism 

 

8 

 
 

 

 

 
 

 

 

 
 

 

Marzuki et 

al. [43] 

 

 
 

 

 

 
 

 

 

 
 

 

 

Qualitative 

study 

(interview) 

To examine the public 

participation approach 

to tourism planning in 

Langkawi Island 
Malaysia. 

• Constraints in citizen 

participation due to of behavior 

of the residents, ineffective    

approach by authority, and 

insufficient information 

provided. 

• Limited occasions were given 

for consultation. 

• Verdict made by authority does 

not involve public. Indicated 

authority dominance in 

participation process. 

Degree of 

tokenism 

9 

 

 

 
 

 

 

 
 

 

 

 

Zolkafli et al. 
[13] 

 

 
 

 

 

 
 

 

 

 

Quantitative 

study 

(survey, 

internet 
based-PGIS 

mapping via 

website by 

facilitated 
and self-

administered 

mode) 

To evaluates the 

capacity of general 

public to effectively 

contribute to land use 
planning outcomes in 

Malaysia using 

Participatory GIS 

(PGIS). 

• Facilitated PGIS process 

delivered greater quality spatial 

data compared to self-

administered PGIS. 

• PGIS platform together with 

facilitated PGIS is needed to 

enhance public participation 

and value of spatial data 

produced. 

Degree of 

tokenism 

Middle Rung, Degree of Tokenism-Placation 

10 

 

 

Connolly 

[61] 

 

Qualitative 

study 

(Interview, 

To evaluate the 

potential of emergent 

urban governance 

Initiatives of Non-

Governmental Organization 

(NGO-Penang Forum), active 

Degree of 

tokenism 

(placation) 
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storyline, 
observation, 

document 

review) 

initiatives in Penang, 
Malaysia, for 

achieving more 

socially and 

environmentally just 

forms of urban 

development. 

co-operation by the government   
and citizen (PHW-citizen as 

informer) exhibited significant 

interconnection, positive impact 

on safeguarding and cultivating 

multi-species flourishing to 

sustain metropolitan ecologies 

and its value of living. 

11 
 

 

 

 
 

 

 

 

Abdullah et 
al. [62] 

 

 

 
 

 

 

 
 

Qualitative/O

bservational 

cohort study 

(observation 
and self-

experience) 

 

To analyze the process 

of public participation 

during the preparation 

of the Kuala Lumpur 
City Plan (KLCP). 

• Citizen involvement and 

opinion was seriously shown 

and taken into consideration at 

the overall planning stage. 

• It indicated that citizen 

involvement has shifted higher 

to new paradigm than previous 

decade. 

Degree of 

tokenism 

(placation) 

4.1 The Lowest Rung in the Ladder of Participation 

The lowest rung known as the lowest level in citizen participation. At this rung, 

the objective was to get citizen support and to ‘educate’ them upon matters that 

appeared by the one who holds the power. Thus, their participation considered as 

non-participative as stated by Arnstein’s [22]. Table 3 identified three (3) studies 

that portrayed cases relevant to this rung; Zain et al. [57], Muhammad et al., [44] 

and Roosli [58]. Zain et al. [57] obviously mentioned lack of understanding on 

citizens participation in his case study. While Muhammad et al. [44] indicated 

minor involvement of community and minimal sharing of information with the 

authority. This happened even though the citizens had interest in contributing 

ideas for service delivery betterment provided by the authority. On the other hand, 

Roosli [58] remarks on the failure in recognizing the citizens necessities. The 

citizen was included only as a formality to fulfil the provision in the Town and 

Country Planning Act 1976 (Act 172) [18]. Therefore, these 3 studies showed 

that in some part of Malaysia, not all citizen was genuinely involved in decision-

making process. 

4.2 The Middle Rung in the Ladder of Participation 

4.2.1 Tokenism: Informing and Consultation  

The middle rung represents little citizen influence or power in participation 

process. No assurance of their ideas was going to be implemented. The final 

verdict is still hold by powerholders. Based on these description, six (6) studies 

showed several characteristics in the informing and consultation level. The 6 
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studies were represented by Marzukhi [47], Kaur et al. [59], Manaf et al. [49], 

Nurudin et al. [60], Marzuki et al. [43] and Zolkafli et al. [13]. For instance, 

minimal consultative approach being applied where the rights of citizens 

participation falsely practiced in the study by Marzukhi [47]. Kaur et al. [59] 

mentioned about lack of citizen empowerment in decision-making that evidently 

needed a bottom-up method. In other case by Manaf et al. [49], the authority 

thought that including massive citizen will slower the progress in achieving 

authority designated goals. Besides that, the citizen felt that their contribution 

would not give significant impact, even though they know their rights to 

participate in the process. Nurudin et al. [60] noticed that most citizen understood 

the idea of public participation. However, even so, they rarely engaged with the 

authority. This is because of insufficient dissemination of information by the 

authority and lacking in citizens ability to participate. Marzuki et al. [43] 

disclosed that citizen participation is restricted even though space been given for 

them to participate. This is due to dominance action by the authority in hearing 

session in the case study. Furthermore, Zolkafli et al. [13] revealed on utilization 

of ICT apparatus via facilitated and self-administered approach in his study. It 

was suggested that more facilitated or consultative method need to be promoted. 

This is to help in expanding citizen participation to deliver extraordinary quality 

of spatial data. Thus, these 6 cases fall under ‘information’ and ‘consultation’ 

level in the middle rung. It proved that in certain area in Malaysia, action 

conducted by the authority clearly represented their willingness to listen to citizen 

opinions but with no assurance that the views will be executed or embedded in 

the designated development. In other words, citizens were involved in 

participation process via certain platform just to get their voice to be heard but no 

serious follow through upon the ideas [22]. 

4.2.2 Tokenism: Placation  

At this level, citizens opinion and ideas being seriously heard but final decision 

was still hold by authority or the powerholder. Two (2) case study were identified 

that were Connolly [61] and Abdullah et al. [62]. Connolly [61] indicated active 

citizen participation together with non-governmental organization (NGO) in 

safeguarding their habitants and ecosystem at Penang Hillside. Cooperation 

between parties was being witnessed in this case with NGO’s is highlighted as 

the significant component in disseminating information and knowledge to the 

citizen. This is regarding instilling awareness of their environment that may 

affected their life. It is obviously exhibited citizen influence in the program or 

project that was going to be executed. Therefore, urging the authority to act 

appropriately even though some criticisms were raised upon their decisions in 

allowing special approval to few developments on the hillside. Similarly in the 

case of Kuala Lumpur City Plan stated by Abdullah et al. [62], serious 

participation of citizen in planning was demonstrated. Citizen’s suggestions being 
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considered by the authority before the plan was published. Furthermore, ‘changes 

of paradigm’ in citizen participation occurred during the process of planning. The 

process showed remarkable awareness and comprehension of the citizen on their 

rights. Thus, in few parts in Malaysia especially in urban area, these cases 

interpreted “Placation” theory by Arnstein’s [22] where citizen have some strong 

influence in the decision-making process. They were allowed to advise the 

powerholder even though the authority holds decisive power upon matters that 

need to be decided. 

5 Discussion 

The above analysis signified that Malaysian citizen have had little opportunity to 

exercise a higher level of citizen participation. Most cases analysed above showed 

the restricted opportunity for Malaysian public to negotiate their power in the 

decision-making process in the public sector projects. The highest level of 

participation that they could experience was the placation, which somehow still 

indicated the dominance of powerholders in the decision-making process. As 

pointed by Marzuki et al. [43] and Zain et al. [57], this continuous dominance 

might happen due to inability of citizen in understanding the true concept of 

citizen participation, their rights and restricted opportunity given for them to 

contribute their ideas even though they desire it. Kaur et al. [59] further 

mentioned about lack of citizen empowerment in decision-making that evidently 

needed a bottom-up method. In other case by Manaf et al. [49], citizen felt that 

their contribution would not give significant impact, even though they know their 

rights to participate in the process. Even so, in the study by Marzukhi [47] 

revealed that minimal consultative approach being applied where the rights of 

citizens participation vaguely practiced. Another factor might be related to is the 

inefficiency of the powerholders in publicizing information and communicating 

their intention to the citizens as identified by Nurudin et al. [60]. 

Moreover, great level of political interference in Malaysia is another possible 

factor is related to it. Powerholders have the advantages in controlling the 

planning process to achieve their designated growth and they may ignore the 

citizen appeal for the sake of delivering faster and smoother public projects as 

indicated by Manaf et al. [49]. However at the same time, there is also a 

possibility where the powerholders would ride on the trend of citizen 

participation to get smoother approval from the general public. Abdullah et al. 

[62] and Nurudin et al. [60] showcased some examples indicating that active 

participation from the citizen did took place in Malaysia. It occurred when the 

authority was thoughtful and genuine opportunity was given to the citizen in 

empowering them to influence decisions that may affected their life. In short, it 

means empowering the citizen. However, as verified in this study, these cases are 

still somehow uncommon. Hence, to ensure that the citizen participation’ 
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invitation mentioned in the Shared Prosperity Vision 2030 is not going to be 

another government’s lip-service, it is essential for the government to address the 

current obstacles. The government must showcase stronger genuine invitation to 

welcome citizen participation and acknowledge that citizen awareness is indeed 

a crucial component in ensuring a successful participation case.  

The study of Manaf et al. [49] documented the interest of citizen in the public 

affairs, such as designing programs to increase the quality of the authority and 

service delivered. In short, this recommend that upcoming citizen participation 

process must deploy applicable citizen involvement where they able to convey 

unreservedly within context being discuss and powerholder seriously taken into 

consideration of their feedback that is significant so that transparency and 

accountability of decisional process and citizen alertness can be enhance [63]. All 

cases showed that authorities still persist as the major institutes to commence 

citizen participation process except for the case by Connolly [61] where other 

entities such as non-governmental organization and local citizen lined together 

with local authorities to initiate the participation programme in safeguarding the 

environment and habitants of Penang Hillside. Thus, it indicated that with the 

involvement of a wide-ranging individuals that understood about democratic 

wisdom, the image of participatory democracy has been portrayed [64][5]. The 

case studies also showed that significant considerations should be given to the 

feedback given by the citizen in their involvement, even though some cases have 

shown achievement of hefty and genuine citizen participation like case studies by 

Connolly [61] and Abdullah et al. [62]. 

Furthermore, creative, and innovative approaches such as utilization of ICT tools 

and application is seen as a booster in enhancing citizen participation. Zolkafli et 

al. [13] revealed on utilization of ICT tools via facilitated and self-administered 

approach in his study that assist in escalating citizen participation to deliver 

extraordinary quality of spatial data. This is similar with other study by Kingston 

et al. [65] where he mentioned that technology is supposedly utilized in citizen 

participation process due to its instant and constant development. In addition, the 

authority may provide them with attractive incentives or reward in return of their 

active participation. It will assist in improving citizen participation, increase 

effectiveness and resulted in better solution-making for the community and their 

surroundings. Eventually, the nation can experience sustainable community 

development and at the same time meet the country’s pledged for SDGs 

particularly under SDGs 11, Sustainable Cities and Communities and other 

parallel agenda relating to citizen participation. 



 Citizen Participation in Malaysian Public Projects 155 

 

 

6 Conclusions 

The present study confirmed that Malaysia has allowed some degrees of citizen 

participation its public-sector projects. Within the last ten years, public were more 

than welcomed to participate in the public sector projects, even though the levels 

of participation are still somehow limited. The study verified that the levels of 

participation were still considerably low, suggesting tokenism as the highest level 

of participation that the Malaysian general public can negotiate. Apparently, the 

political message that was given by the national government is not yet in line with 

the implementation at the local level. There are still barriers to citizen 

participation, such as the strong concern on the hidden cost of participation, 

which include additional administrative cost and potential risk of lagging project 

activities. It is essential for the national government to overcome this problem 

with the local government and design a better approach to enable citizen 

participation at the local level. Additionally, the intention of the government to 

welcome citizen participation must be in unison with the opportunity for the 

general public in Malaysia to participate in the public sector projects. It means 

that the room for participation should be transparently provided and the how-to 

process must be clearly informed. Thus, before sending another political message 

to the citizens, it might be much better for the government to first overcome the 

barriers to citizen participation by showing more willingness and providing more 

interactive and clearer opportunities for citizen to participate in the public sector 

projects. Further studies and analysis on more case studies from different parts of 

Malaysia and other region are also recommended to provide better array of 

thoughts and tactics to genuinely involve citizen into participation. 
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Abstract. The hospitality industry is one of the sectors of the tourism industry that 
is impacted by the COVID-19 pandemic. Based on the Tourism Trends Book 
issued by the Ministry of Tourism and Creative Economy of the Republic of 
Indonesia, the pandemic that has occurred has changed the tourism landscape that 
has been built into a new business landscape which is then referred to as the 
"Megashift Industry". This major change occurred on three different scales, 
namely mega (change), macro (customers), and micro (competition). Several 
changes after the COVID-19 pandemic forced the hotel business to adapt to the 
current situation. This is what then realized the importance of applying post-
pandemic hotel principles so that visiting guests can still feel the experience and 
feel comfortable when visiting the hotel. The method used in this research is a data 
collection method in the form of a literature study and data analysis method. 
Through this research, several principles regarding post-pandemic hotels can be 
obtained, both related to hotel management systems and principles related to hotel 
building design. So that after the pandemic, existing hotels can better adapt to the 
possibilities that occur in the future.  

Keywords: change; hotel industry; post-pandemic; COVID-19; adaptive. 

1 Research Background 

The COVID-19 pandemic has brought a huge impact on all industrial sectors in 
the world since early 2020. Since this virus was detected in Indonesia in early 
March 2020, this has forced people to enter a new life order which is then more 
commonly known as the new normal. Various efforts have been made by the 
government to prevent and suppress the spread of the COVID-19 virus by 
wearing masks, washing hands, and keeping a distance to avoid crowds. Several 
regions have also started implementing PSBB (Large-Scale Social Restrictions) 
and implementing work from home policies during this pandemic. The 
implementation of the PSBB was also followed by restrictions on air 
transportation, both domestic and international. This policy was applied to most 
industrial sectors in Indonesia and in the end, had a significant impact on 
economic conditions in Indonesia.   
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The tourism industry is one of the most affected sectors by the pandemic. Based 
on the Tourism Trends Book in, since February 2020, the number of foreign 
tourists entering Indonesia has experienced a very drastic decline and the most 
significant decline occurred in April 2020 with only 158,000 tourists visiting. In 
2020, the number of foreign tourists visiting Indonesia was only 4.052 million 
people, where this number was only 25% of the number of tourists in 2019. This 
also resulted in a decrease in state revenue in the tourism sector by 20.7 billion. 
On the other hand, the decline in tourist arrivals also directly impacts various 
employment opportunities in the tourism sector. This pandemic caused 12.91 
million people to experience a reduction in working hours in the tourism sector 
and 939 thousand people to be temporarily laid off from the tourism sector. On 
the other hand, guest criteria in choosing hotels to visit have also changed. This 
in the end gave a big change to the tourism industry. This change became known 
as the mega shift industry.     

The Megashift industry that occurred was formed from several problems that 
arose in the field. The first problem is the regulatory factor, wherein the 
implementation of travel restrictions on both national and international scales 
�Z�K�L�F�K���L�Q���W�X�U�Q���I�R�U�P�V���³�G�R�P�H�V�W�L�F���P�L�F�U�R���W�R�X�U�L�V�P�´���D�V���W�K�H���P�D�L�Q���W�D�U�J�H�W���R�I���K�R�W�H�O���Y�L�V�L�W�V����
Awareness of the importance of health factors also requires the hotel industry to 
make several adjustments. According to the Gensler Hospitality Pulse Survey 
there have been several requests from tourists regarding the 
adjustment/rearrangement of bedrooms and public spaces that are in accordance 
with the recommended health protocols, both in terms of room layout, air 
circulation, and the capacity provided. The financial factor is also a problem that 
must be resolved by the hotel industry, especially when a crisis is happening. The 
drastic decline in guest visits requires the hotel to provide inclusive public 
facilities in the hotel area so it can be a side income when the hotel occupancy 
rate is low. Operational factors are the last problem, especially for hotel 
management to be able to manage their properties as efficiently as possible when 
tourist visits are low. According to Anindi in [1] the building is required to be 
partially operated or easy to maintain so it does not require high costs when hotel 
income decreases. The selection of building materials and the determination of 
the building mass pattern are important in solving this problem. 

Indeed, the decline of the hotel industry in Bali as it is happening now is not the 
first time. The Bali bombings I and II in 2002 and the eruption of Agung Mount 
in 2017 had almost the same impact after the current pandemic. The decline in 
the hospitality industry indirectly gives a signal of the importance for hotels to 
have a sustainable and resilient concept, where later hotel operations can still run 
independently with all the strategies and designs that have been prepared and can 
return to being a hotel in general after the crisis is over. The COVID-19 pandemic 
that has occurred also requires architects to be more careful in selecting building 
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materials and determining zone and building mass patterns so the hotel buildings 
can operate efficiently and with low maintenance. Architects and the hotel 
management can also process the facilities program provided more creatively so 
the hotel operational costs do not only rely on profits from staying guests but 
from the availability of several inclusive public facilities. Hotels designed are 
also required to accommodate the visitor's needs for safe accommodation 
facilities and are in accordance with several health protocols as well as adaptation 
of new normal habits that have been regulated by various related institutions. So, 
this facility can provide confidence for tourists to visit and can slowly restore the 
Indonesian tourism sector which has been quite slumped due to the COVID-19 
pandemic. 

1.1 Definition of Hotel 

A hotel is one of the various types of tourism accommodation that can be used 
for tourists as a means of recreation. The following are several definitions of 
hotels according to several sources, including:  

a. A hotel is a building that was established commercially as a place to stay, 
eat and enjoy entertainment. Star hotels depend on the facilities they provide to 
satisfy the visitors. (Suwena, I Ketut & Widyatmaja, I Gusti Ngurah, Pengetahuan 
Dasar Ilmu Pariwisata, Pustaka Larasan, 2017) in [2]. 

b. Hotels are included in the business of providing accommodation. While 
the business of providing accommodation is a business that provides lodging 
services that can be complemented by other tourism services. (Peraturan Menteri 
Pariwisata dan Ekonomi Kreatif Republik Indonesia Nomor 
PM.53/HM.001/MPEK/2013 tentang standar usaha hotel) in [3]. 

1.2 Impact of Covid-19 on the Tourism Industry 

The Ministry of Tourism and Creative Economy of the Republic of Indonesia 
issued the 2021 Tourism Trends book which contains some changes that have 
occurred in the tourism industry from the largest to the smallest scale due to the 
COVID-19 pandemic. The COVID-19 pandemic was able to change a solidly 
built business landscape into a completely new business landscape, this was later 
referred to as the "mega shift industry". These changes are divided into three 
different scales, including mega (changes) macro (customers), and micro 
(competition). Mega (changes) are major changes in the fields of technology, 
politics, regulation, social, economic, and environmental. Macro (customer) is a 
change based on consumer behavior, while micro (competition) is a change that 
produces a new competition map in the pandemic era. 
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The existence of the COVID-19 pandemic has also created a new tourism 
economy which is characterized by four characteristics including: 

 

Figure 1 Four characteristic of the new tourism economy 

In the era of the COVID-19 pandemic, the concept of A3: Attraction, Amenity, 
Access changed drastically as a consequence of the formation of a new tourism 
economy. 

 

Figure 2 A3 concept after the new tourism economy 

1.3 Effect of Covid-19 on the Hospitality Industry 

Based on the occurrence of the Megashift Industry in the tourism world in 
general, this also has an impact on some changes that must be followed by the 
hospitality industry in Indonesia. Many aspects are problematic and must be 
considered by the hotel management to adapt themselves to the current pandemic, 
these aspects include: 
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a. Regulation  

One of the rules implemented by the Government of Indonesia to reduce the 
spread of COVID-19 is the regulation regarding transportation restrictions, both 
nationally and internationally. This certainly has a big impact, especially in 
tourist areas such as Bali, Lombok, NTT, and other tourist areas due to the decline 
in the number of local and foreign tourists visiting the area. Therefore, "domestic 
micro tourism" has become the main market targeted by a number of the 
hospitality industry during this pandemic. 

b. Health  

Health factors are the biggest concern for tourists when deciding on their vacation 
activities. Based on the Gensler Architect in [4], there are some tourist requests 
regarding the adjustment of bedrooms and public spaces in hotels, both from the 
capacity provided, the air circulation in it, and many other important factors. 
Based on data from the Ministry of Tourism and Creative Economy of the 
Republic of Indonesia, health factors have also led to the formation of NEWA 
(Nature Eco Wellness Adventure) Tourism which can be taken into consideration 
by hotels regarding the facilities/activities that can be offered after the COVID-
19 pandemic. 

c. Financial  

The financial aspect is the main problem for hotels during the pandemic. Hotels 
that rely too much on income from staying guests as their only source of income 
become paralyzed when hotel occupancy rates drop dramatically. In times like 
this, hotels should have public facilities that are inclusive and creative so that they 
can be a source of side income. On the other hand, according to Khan in [5], 
hotels should have a sustainable concept in their operations so that they can 
survive the pandemic. 

d. Operational  

Through a pandemic that has occurred for 1.5 years, hotels are required to have 
an efficient building operational system. The low tourist visits have an impact on 
reducing the number of employees. In this quiet condition, the hotel building 
should be able to function partially and with minimal maintenance so that 
operational costs can be reduced. Based on the Archinesia webinar entitled 
Building Materials, Design and Pandemic in [6], materials that are easy to clean, 
easy to move, anti-microbial and the concept of touch-less technology are several 
aspects that must be considered during a pandemic to reduce the operational costs 
of a hotel. 
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1.4 Spread of the Covid-19 Virus 

According to Fezi in [7], the COVID-19 virus can spread at three different scales, 
including:   

A. The scale of objects (lowest level) 

At this level, the spread occurs from the surface of an object to a person (surface-
to-person), where when a person touches a contaminated object surface and then 
touches a part of the face such as the mouth, nose, or eyes. On this scale, a person 
can take care of himself by maintaining personal hygiene. 

B. Architectural scale (mid-level) 

The spread of the virus does not only occur from person to person, but also 
through air transmission (aerosol transmission). Viruses can survive in the air for 
hours. Protection can be done in more complex ways, such as wearing a mask or 
face shield. 

C. Urban scale (highest level) 

On an urban scale, people can protect themselves by limiting their distance. 
According to an anthropologist Edward T. Hall, there are 4 zones in terms of 
spacing, including: 

1. Intimate distance : close range (less than ���´��15 cm) 

long range (6-�����´������-45 cm) 

2. Personal distance : close range (1,5-2,5 ft / 45-75 cm) 

long range (2,5-4 ft / 0.75-1.2 m) 

3. Social distance : close range (4-7 ft / 1.2-2.1 m) 

long range (7-12 ft / 2.1-3.7 m) 

4. Public distance : close range (12-25 ft / 3.7-7.6 m) 

long range (more than 25 ft / 7.6 m) 

 

The spread of the covid-19 virus through droplets occurs up to 6ft/2 meters, which 
includes intimate, personal and social distance (close range). 
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1.5 Post Pandemic Architectural Elements 

a. Materials in building 

One of the causes of the spread of the COVID-19 virus is the surface of objects 
that are exposed to the spread of the virus. Therefore, choosing the type of 
material in the room is important to minimize the possibility of viruses surviving 
on the surface of the material. According to Zaher in [8], materials with non-
porous, germ-resistant, and smooth surfaces can be considered for use in post-
pandemic buildings. A study conducted by Doremalen in [9], stated that copper 
material is one of the best options because the virus can only survive for 4 hours. 
The UV sterilization process is also being considered, according to Fezi in [7] 
this method was tested on the Shanghai Bus public transportation in April 2020 
and has been shown to kill 99.9% of viruses in 5-7 minutes. 

b. Circulation in buildings 

According to Chamass et al in [10], 4 parameters can be considered related to the 
arrangement of circulation in buildings to reduce the spread of the virus, including 
flexibility, social distancing, path configuration, and room expansion.   

1. Flexibility  : the ability of the room to adapt to different circumstances 

2. Sosial distancing : the provision of distance to reduce the spread of the 

virus 

3. Path configuration : layout related to circulation determined by space 

components 

4. Room expansion : the ability of space to be enlarged to increase social 

distancing 

c. The concept of ventilation 

In the current pandemic conditions, the air conditioning system in the room is an 
important thing to consider. Based on the ASHRAE COVID-19 guidance, the air 
cleaning system can reduce the spread of the virus. This cleaning system consists 
of HVAC systems, In-room devices: HEPA filters, mechanical air filters, 
electronic air filters & UV-C systems. The air cleaning system can minimize the 
ability of the virus to survive in the room. According to Noti et al.in [11], 
maintaining room humidity >40% can significantly reduce the spread of the virus. 

d. Arrangement of the building period 
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Based on research conducted by Gensler Architect in [12] flexibility and 
adaptability are the main considerations that must be considered in hotel design. 
Several hotels that have turned into quarantine centers show the importance of 
hotels in providing transformative spaces and building arrangements. On the 
other hand, according to Kusumadi, D in [13] after the pandemic, hotels should 
divide public facilities such as restaurants into separate areas, so that when 
occupancy rates are low, restaurant facilities can be partially operated. 

2 Research Method 

2.1 Data Collection Method 

The data collection method was carried out by conducting interviews with some 
respondents who work in the tourism industry, especially in the hospitality sector, 
regarding some changes that occurred in the hospitality world after the pandemic. 
Data collection was also carried out by conducting literature studies through 
books and journals to support secondary data regarding post-pandemic hotel 
architecture. 

2.2 Data Analysis Method 

The data analysis method was carried out by processing all the data collected 
through field interviews, literature studies that have been carried out for further 
analysis into post-pandemic hotel principles.  

3 Result and Discussion 

3.1 Post-Pandemic Hotel Principles 

The principles regarding post-pandemic hotels are divided into two parts; Post-
pandemic hotel principles related to the management system carried out and post-
pandemic hotel principles related to the design of the buildings they own.  

a. Post-pandemic hotel principles related to the management system 

1. Business strategy 

The pandemic that hit has blurred the boundaries between work activities and 
leisure activities carried out by humans. According to research conducted by 
Gensler Architect in [4], the concept of working from anywhere is now 
commonplace in �V�R�F�L�H�W�\�����+�R�W�H�O�V���F�D�Q���V�X�S�S�R�U�W���W�K�H���F�R�Q�F�H�S�W���R�I���³�E�O�H�L�V�X�U�H�´�����E�X�V�L�Q�H�V�V��
plus leisure) by providing various activities and facilities that can accommodate 
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these needs. The pandemic that has hit is a reminder of the importance of a hotel 
to be able to adapt to changes that may occur. 

2. Market trend 

Based on Ministry of Tourism and Creative Economy in [14], it was stated that 
the trend of hotel visitors after the pandemic has led to domestic micro tourism. 
So the hotel must pay attention to the characteristics of the market to adjust the 
facilities provided in hotel services. The characteristics of post-pandemic hotel 
visitors also prioritize the availability of various facility services in one location 
to minimize mobility. 

3. Activity  

NEWA (Nature Eco Wellness Adventure) tourism is something that hotels can 
consider regarding activities that can be offered after the COVID-19 pandemic. 
Activities that can combine a relaxing experience with business support services 
have also become relevant to the post-pandemic hotel concept. 

4. Facility 

According to a webinar conducted by Architecture Today, facilities at hotels after 
the pandemic will be more personalized. This can be realized by having a 
multifunctional bedroom (resting, working, meeting, exercising). 

5. Location 

The availability of health facilities near the hotel location is something that must 
be considered in the post-pandemic hotel concept. The tendency to do outdoor 
activities also demands a good relationship with the surrounding environment. 

 

b. Post-pandemic hotel principles related to building design 

1. Circulation 

The circulation that connects each room function is mandatory to suppress the 
possibility of the spread of the virus. Circulation can at least accommodate the 
mobility of users who are engaged in activities while adhering to a distance of 6ft 
/ 2 meters (intimate, personal & social distance). Circulation is also required to 
have good flexibility so that it can adapt to various possibilities. 
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Figure 3 Circulation principle in post pandemic hotel 

2. Building materials 

The choice of material in the building emphasizes the ease of maintenance of the 
material compared to the ability of the character of the material to minimize the 
spread of the virus. Material selection should use materials that are easy to clean. 
Materials such as glass, stainless steel, or laminated wood with smooth surfaces 
and dynamic shapes tend to be easier to clean regularly. 

 
Figure 4 Material principle in post pandemic hotel 

3. Ventilation 

The air conditioning system in the room is focused on being able to channel fresh 
air in each room to maximize air exchange. On the other hand, air cleaning 
systems such as HVAC systems, In-room devices: HEPA filters, mechanical air 
filters, electronic air filters & UV-C systems can be used to minimize the ability 
of viruses to survive in the room. 
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Figure 5 Ventilation principle in post pandemic hotel 

4. Inner Room  

Prioritizing functional items and minimizing decorative items in the room to 
reduce the possibility of the spread of viruses in the room. In certain rooms, a 
disinfecting area can be placed as a transition area before entering the main sterile 
room. Space flexibility is also important so that certain spaces can be used 
according to their needs at certain times. The interior layout should also separate 
the staff and visitor areas to minimize contact between visitors and hotel staff. 

 

Figure 6 Inner room principle in post pandemic hotel 

5. Furniture  

Based on the Archinesia webinar entitled building materials, design, and 
pandemics, the selection of furniture is prioritized to have the characteristics of 
being easy to clean and easy to move so it is easy to clean or adjust the 
arrangement when needed. Furniture with a lightweight and simple shape is 
highly recommended for use. 
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Figure 7 Use of furniture principle in post pandemic hotel 

6. Dimensions of space 

In the post-pandemic hotel concept, the rooms for visitors will be more 
personalized. This will have an impact on reducing public spaces and increasing 
private spaces for visitors. One of the embodiments is a bedroom that is 
multifunctional to accommodate various activities carried out by its residents. 

 
Figure 8 Dimensions of space principle in post pandemic hotel 

7. Building mass 

The mass of buildings in the post-pandemic hotel concept is expected to be used 
separately. This is to adjust to certain conditions where only part of the building 
is operational and other buildings can be disabled without disrupting hotel 














