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Abstract— Permeability is one of the environment quality indicators in urban areas. The unplanned settlements usually related to rapid growth and the 
emergence of urbanity, it predominantly self-organized without intervention in the government and incrementally transformed based on the needs of the 
community surrounding.The issue of industrial 4.0 in urban performance is related to accessibility, which is part of permeability level. Permeability is 
usually done at the time of regional planning, but in order to improve the quality of the environment in urban areas, especially in unplanned settlement 
areas, this permeability can be done in order to improve the quality of the environment. This aim of the study isto mapping the permeability of unplanned 
settlements, With Way Finding methodology, this study is using the cognitive map to help the respondents to show us the accessibility that they pass 
everyday, and why they have chosen that routes. This research defines the characteristics of permeability in unplanned settlements, including the factors 
that influence it according to its destination.To provide an overview of this research, the case study took in one of the unplanned settlements areas in 
Jakarta that have established since the 17th century. The findings of this study can be used to improve the quality of urban space in other unplanned 
settlements, and can be considered for the development of tools that facilitate the search for accessibility in the industrial era 4.0. 
 
Index Terms—Cognitive map, community behavior, destination, pedestrian movement path, permeability, unplanned settlements, visibility.   

——————————◆—————————— 

1 INTRODUCTION                                                                      
UNPLANNED settlements are formed and developed from the 
existence of activity objectives in place such as the existence 
of central government offices, traditional markets, stations, 
places of worship and other activities.These settlements then 
develop continuously without government intervention, 
developing based on the needs and habits of the surrounding 
community and the influence of spatial planning and human 
activities in it [1]. Local communitybuilt the unplanned 
settlements, so that uniqueness includes irregular shapes, 
irregular exterior space dimensions, and meandering 
circulation[2]. The unplanned settlements in urban space must 
be able to move people through circulation patterns both 
physically and non-physically by giving them many choices, 
this is called permeability. Permeability is an important element 
that must be present from the initial planning. Permeability can 
increase the quality of public space. The higher quality of 
permeability of public space will determine the success of a 
responsive space [3].Permeability in unplanned settlements 
has important value as a livable environment. Permeability 
itself has security issues regarding gender crime, theft, and 
disaster evacuation [5], [6], The Human tendency to choose 
access in the current industrial era 4.0 is to use internet 
devices.While the information device on accessibility needs in 
the industrial era 4.0, there are some routes that cannot be 
accessed in detail, because they are between congested 
buildings and user needs regarding the level of security of 
public spaces also cannot be informed. To determine the 
success of permeability, physical, functional and perceptual 
components are needed in planning to strengthen the quality 
of permeability [8]. 
 

The higher the quality of permeability means the more public 
space is liked and used by users. social, economic and 
environmental components [9].Not only spatially, but 
permeability can also be seen through This field of study aims 
to map the roadblocks of pedestrian movements from 
unplanned settlements in Balimester Village. Balimester 
settlement was built by the existence of Mester Market, then 
there were several other destinations such as Jatinegara Train 
Station and Kampung Melayu Bus Terminal which later 
became a factor in the development of settlements in this 
area. The purpose of this activity then forms a circulation path 
pattern in these unplanned settlements. with the mapping of 
pedestrian paths, permeability in this area will be seen. Then 
the question that arises is, what factors influence the user in 
choosing the path to his destination? where are the most 
widely used pathways? and how many paths are used by 
users in choosing the path to their destination? This research 
is important to describe in designing public spaces must be 
perfect and attractive so as to provide opportunities for people 
to interact with the public and social integration in addition to a 
sense of place. Stamps [3] put forward in Silavi, thata visual 
and behavioral quality that reflect both seeing and 
movingopportunities in a given urban environment is defined 
as permeability. As Bentley argued at Yavuz [4] that 
permeability is defined as an environment thatallowspeople to 
have a choice of access through it, to their destinations. 
Furthermore, Yavuz [4] put forward that the components of 
permeability can befound through physical features, functions, 
and perceptions of users.Theunplanned settlements in 
Balimester Village have the shape of unplanned settlements in 
general, have an irregular, 
 organic circulation pattern between buildings. It indicates that  
Balimester Village has many access or areas that can be an 
option to be used by users, so it's possible for permeability will 
emerge as an important quality that must be owned by 
successful places. As Yavuz [5] argued that one of the 
determinants used in determining quality valuesa space 
consisting of unique and attractive features is the value of 
permeability,these include vitality, diversity; preferred, 
recommended for others, worth seeing, easily accessible to 
users, and memorable. Specifically, Yavuz [5] put forward that 
in the end, permeability level evaluations depend on user 
perceptions. 
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2 RESEARCH METHODOLOGY 

2.1 Research Object  

 
This research was conducted in Kelurahan Balimester, 
Jatinegara, East Jakarta as a case study (figure 1). This 
unplanned settlement has three main points destination 
surrounding, there are Mester Market Place, Jatinegara Train 
Station, and Kampung Melayu Bus Terminal. These 
destinationpoints are used as the starting point of a pedestrian 
movement.  
 
Since the aim of this field of study is to find the permeability of 
the area, then wayfinding is used as the research 
methodology with a cognitive map instrument. Community-
based mapping is identified as a best practice for locally-
based sustainability planning[6], therefore this research is 
using a cognitive map for data collection. A Cognitive map is 
the research method using the participate of the community to 
draw their lived experiences by mental or cognitive maps[7]. 

 
2.2 Variables  
Permeability itself depends on physical, functional, and 
perceptual features. Yavus [4] argues that accessibility is 
recognized as a prerequisite for permeability. Then the 
variable of this research is the comparison of the number of 
roadblocks with the number of users who go to 3 (three) 
destinations according to the research object, to see the 
permeability of this field study area. 
 
2.3 Population and Sample 
This research population in Bali Mester Village, Jatinegara, 
East Jakarta is 55 road blocks, which consists of 3 
destinations, those are The Kampung Melayu Bus Station, The 
Jatinegara Train Station, and Mester Market Place. ASampling 
of this study was carried out on people who used the route to 
3 predetermined destinations. The number of samples is 30 
inhabits for each purpose of the main point of activity, so the 
total number of pedestrians who become respondents is 90 
people. Each respondent draws a cognitive map that they 
usually use to move from three goals to another. 

 
2.4 Analysis Method  
Permeability is related to the circulation path taken by road 
users, so the unit of analysis chosen is a section of the road. 
I.e. as many as 55roadblocks. The number of permeability 

level of settlements is measured by calculating the percentage 
of the number of roadblocks that are often traversed to the 
total number of roadblocks in the study object settlement. 

Then the assessment results are categorized into 3 
permeability levels, namely the numbers, low 0 - 30%, 
moderate 31-60%, high 61 -100%. After the percentage is 
obtained, each choice of the road section is analyzed through 
user perception. 

3 RESULT AND DISCUSSION 
 
Unplanned settlements in Balimester Village, Jatinegara, East 
Jakarta was established since the 17th century. Balimester's 
total area is 0,67 Km², with population of11.290 people. 
Jatinegara was one of the oldest areas in Jakarta. Balimester 
has 55 roadblocks as accessibility from one place to another, 
but only 36 roadblocks that effectively has been used, 
especially for the 3 destinations of this research (figure 2). 
Yavuz [5] put forward, that varied environmental connections 
can be said to have more permeability. 

 

Fig. 2. The Pattern of Permeability of pedestrian movement path in 
unplanned settlements of Kelurahan Balimester.  

 

 

Fig. 1. The location of Kelurahan Balimester unplanned settlements in 
Jakarta  
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With the 55 roadblocks accessibility, there's only 65% used by 
the community, and only roadblocks to the Bus station that has 
a moderate permeability, which is 41,82%. The table above 

shows that the average permeability is 24,24%, this shows 
that the permeability in Balimester Village with these 3 
objectives is relatively low (table 1). 
 
When we look to the density of user that passing in Jl. 
Jatinegara Timur, the average density of user is 52,22%, and it 
still on a moderate level (table 2).  
 

 In terms of permeability and density of users, Balimester 
Village has a low to moderate percentage level. According to 
the average perception of users, they chose those roadblocks 
to cause the short distance and the road are straight. Stamps 
pointout in Silavi [3] that movement in a particular environment 
can be shown through properties, in this case, a section of 
road, to see permeability. This means, that if the permeability 
in Balimester tends to be low, the level of responsiveness and 
the quality of the property is lacking. As Suryawinata [6] 
argued that, ifthe accessibility is less permeable, the network 
must maximize connectivity betweenthe aim is to promote the 
level of permeability to road users.Overall, the permeability of 
this Balimester area has a low level. But we can dissect this 
permeability per-destination. 
 
3.1 Road Blocks to The Bus Station 
From 30 respondents, on average 30% of users pass 23 
roadblocks to get to Kampung Melayu Bus Terminal, but there 
are only 4 roadblocks that users often pass, Jl. Jatinegara 

Barat, Jl. Wedana, Jl. Jatinegara Barat 4 and Jl. Jatinegara 
Timur 1.The table (table 3) shows that the percentage of 
density of the user on those roadblocks is low (table 3).  
Physically the criteria of the selected road to go to the bus 
terminal, in the form of an open space that has a width of more 
than 2 m. Except for Jl. Wedana, the other roadblocks are the 
main road (figure 3).The average respondent of the bus 
station destination chose the road because the distance is 
shorter and the road is straight.Pinna [7]argued that there are 
many influenced factors of pedestrian behavior, some of them 
are path characteristics, weather,  and purpose 

background.The respondents of Bus station destination, 
shows that most of them have a necessary activity, that makes 
them have to move in a rush. It makes them choose a short 
distance to go to the bus station. Most of them didn't focus on 
the weather or others. Just like Teknomo et al. in Rastogi [8] 
have highlighted that characteristic of the pedestrian was 
different, depending upon the culture. It is not always about 
the physical characteristics, but the perceptions and needs of 

the pedestrians are individual. Therefore, if there is a plan to 
improve the quality of space on the section of the road leading 
to this bus terminal, then consideration of user culture is 

TABLE 1 
PERMEABILITY PERCENTAGE OF BALIMESTER VILLAGE 

 

Total 
Road 

Blocks 

Bus Station Market Place Train Station 

RB PRM RB PRM RB PRM 

       
55 23 41.82% 13 23.64% 4 7.27% 

              

 
RB: the number of road blocks used to reach the destination 
PRM : the percentage of the number of road blocks used against the total 
number of road blocks 
 
There's 21 road blocks that are not used to get to the destination above 

 

TABLE 2 
DENSITY PERCENTAGE OF USER 

 

Road 
Blocks 

Bus Station Market Place Train Station 

Us Ds Us Ds Us Ds 

       
1 9 30.00% 13 43.33% 25 83.33% 

              

 
Us: the number of users 
Ds    : the percentage of user density  
 
There's only 1 road blocks that used for 3 destinations, which is Jl. 
Jatinegara Timur  

 

TABLE 4 
DENSITY PERCENTAGE OF USER 

Destination - The Market Place 
 

Road Blocks  Us Ds 

 
 

  

Jl. Jatinegara Barat 1  16 53.33% 

Gang Banten 4  16 53.33% 

       

 
Us : the number of users 
Ds    : the percentage of user density  

 

TABLE 3 
DENSITY PERCENTAGE OF USER 
Destination - The Bus Station 

 

Road Blocks Us Ds 

   

Jl. Jatinegara Barat 11 36.67% 

Jl. Wedana 10 33.33% 

Jl. Jatinegara Barat 4 10 33.33% 

Jl. Jatinegara Timur 1 10 33.33% 

Others 4 13.33% 

      

 
Us: the number of users 
Ds    : the percentage of user density  

 

 

Fig. 3. Left to right, Jl. Jatinegara Barat, Jl. Wedana and Jl. Jatinegara 
Timur 
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placed as a major factor. 
3.2 Road Blocks to The Market Place 
From 30 respondents, on average more than 50% of users 
pass 13 roadblocks to get to the Market place, but there are 6 
road blocks that users often pass, Jl. Kedoya, Jl. Pasar 
Selatan, Jl. Pasar Pintu Utama, Gang Banten 8 and Gang 
Banten 4.As a permeability level, the average permeability of a 
Market Place destination is at a moderate level (table 4). But 
still, it has a higher percentage than the Bus station 
destination.  Respondents with the aim of going to the market 
have activities that are needed in their daily lives, such as 
shopping for daily needs or working in the market.Rastogi 
[8]put forward, that pedestrians in commercial areas have a 
different characteristiccompared with in shopping areas. It 
means that there are considerations of the types of activities 
that are considered necessary or optional, which are factors in 
the level of permeability in an area. Physically the criteria of 
the selected road to go to the Market place, has a various 
characteristic (figure 4). The space formed on these streets 
are enclosure and intimate. The average respondent chose 
the road because the distance is shorter and the road is 
straight, but they can interact with the community along the 
way.Along the road to the market is an area filled with trading 
activity, that's where the economic cycle takes place. At certain 
times, Jl. Kedoya and Jl. Pasar Selatan are filled with vehicles 
that distribute goods for trade, which causes traffic jams on 

both roads. 
 
3.3 Road Blocks to The Train Station   
From 30 respondents, they all only used 4 road blocks to go to 
the train station and 2 of them were used frequently, which is 
Jl. Jatinegara Timur and Jl. Raya Bekasi Barat (figure 5). 
Those road blocks has a high-levelpermeability, even on Jl. 
Raya Bekasi Barat, density reaches 100% (table 5). It 
indicates that Jl. Raya West Bekasi has an ideal quality of city 
space. Those road blocks are the main roads. Buildings on 
both roads have commercial functions, which have been 
operating for decades. Pedestrian ways in this area has a 
width more than 2 m, but filled with street vendors. Some 
respondents said that the selection of this road was not only 
because it was close, but on the other hand the existence of 
street vendors became its own attraction. 

 

 
In choosing a route, some pedestrian preference tends to see 
visually that the route looks close or straight but most choose 

not only physically but because of the habit community factor 
that many people access the movement path.There are 
several pedestrian movement paths that provide advantages 
and disadvantages for pedestrian to pass one of them is when 
respondents through the path they do not comfortable passing 
through it even the path is very close to its destination. This 
due to the existence of a parking area on the path and 
crowded by the entry and exit of vehicles.Brown [9] put 
forward that, several fragments of the road that can be shared 
together. The permeability constructed by the two composite 
sub categories, which are: physical permeability and visual 
permeability.  An interesting thing that happened in this 
unplanned settlement was that respondent preferred 
movement path based on community behavior often passed 
through it. Although they only passed it once, but because of 
the habits of the surrounding community they always use it 
they will pass it, especially for female respondents.Female 
respondent of this study was preferring the open space routes, 
for them the attraction with the other people can make them 
feel secured. While male respondent prefers from pedestrian’s 
thought that movement path closer than the other. Some 
movement road blocks of pedestrian has enclosure space 
between private area and public area. It’s not something that 
disturbs pedestrians, because basically, their interest is due to 
social interaction between them.On the other side, the use of a 
high path is on the path in front of a row of shops although this 
looks very crowded with people but intersection between 
pedestrian is more comfortable. As Tobias [10] argued that 
perceptions can express ideas and impressions that groups 
have about something, considering they have needs, values, 
interests and expectations. So, when we separate needs 
based on gender groups, the accessibility needs for women 
and men are different. In this case study, the needs of both are 
the same, namely social interaction. The difference is the 
second goal, where women need social interaction for security 
needs, while men need social interaction for pleasure. Leilei 
[11]argues that humans are the subject of behavior, where the 
behavior is in their environment; while communication human 
instincts, and space is where communication takes place. The 
road blocks that has a 100% density is the place that 
interaction of society happened.As Hutama[12] argued that 
when the quality of outdoor space is well defined, activities will 
occur and will motivate others. Where the open space will 
invite people to pause and inspire them to have a conversation 
/ interaction.By comparing the three destinations that were the 
case studies, of the 55 road blocks used, the ones with high 
permeability were those that had social interaction between 
them. Social interaction is meant not only between 
pedestrians, but interactions involving residents and street 
vendors who share space with pedestrians. 

TABLE 5 
DENSITY PERCENTAGE OF USER 
Destination - The Train Station 

 

Road Blocks Us Ds 

   

Jl. Jatinegara Barat 1 25 83.33% 

Jl. Raya Bekasi Barat 30 100.00% 

      

 
Us: the number of users 
Ds    : the percentage of user density  

 

 

Fig. 4. Left to right, Jl. Kedoya, Jl. Pasar Selatan, Gang Banten 4 and 
Gang Banten 8 

 

 

Fig.5. Left to right. Jl. Jatinegara Timur,  Jl. Raya Bekasi Barat 
Souce :  www.wartakota.com 
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In general, permeability of Balimester Village has a high-level 
permeability which is 61,82% (table 6). It means that the 
absorption of accessibility in the Balimester area is quite good. 
As Yavuz [4] argued that space with a high level of 
permeability is preferred, used and received more by its users. 
As Abdullah argued[13] Physical characteristics of urban 
neighborhoods play a critical role in maintaining social 
interactions among residents. In fact, it is anticipated that the 
patterns of neighborhood layout contribute to facilitate or 
disrupt any sense of attachment among residents.The 
interface types can be the element to the pedestrian choose 
movement path, because it can provide or prohibit access for 
the pedestrian and the penetrations of the public gaze.[14] In 
this unplanned settlements of Kelurahan Balimester many 
respondent prefer to using this path because they feel safe 
with interact between public and private area.    
 

4 CONCLUSION 
Curl [16] argued that perception of accessibility takes into 
account how places can be accessed from an individual 
perspective, and perception is related to how individuals 
understand their own accessibility. The respondents of 
Balimester Village are chosen the road blocks base on their 
needs and their perception. It can not becannot be explained 
in general, but the level of permeability in this region, is based 
on individual perception.As Yavuz [5] argued that sustainability 

of the quality of urban space is obtained by improving the level 
of permeability. but more over Duranton [15] argued that 
measures weigh accessibility is an individual concept. 
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TABLE 6 
GENERAL PERMEABILITY PERCENTAGE OF BALIMESTER VILLAGE 

 

Total Road Blocks FU NU 

    

Amount 55 34 21 

Percentage 100% 61.82% 38.18% 

        

 
FU: frequently used 
NU   : not used 
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