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ABSTRACT
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various societal activities. The high mobility of Jakarta's
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dimensions, focusing on air quality, water mandg
to meet Jakarta residents’ basj
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INTRODUCTION

Jakarta serves as the capital of Indonesia until
2023, although there is discourse regarding the potential
relocation of Ibukota Negara Baru Nusantara (IKN)
in the future (Fauzi & Sujadi, 2023). In this context,
Jakarta represents a significant part of Indonesia’s
long development history, encompassing governance,
economy, agriculture, society, infrastructure, and
urbanization. Jakarta is referred to as a megacity
because it serves as the central hub for other large
cities such as Bogor, Tangerang, Bekasi, and their
surrounding areas. The rapid population growth and
economic development have also contributed to Jakarta
becoming a megacity that stands as a cornerstone of
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ic spaces, considering comfort,
a, as a megapolitan center, hosted
ed to busy sidewalk activities, especially
alking could help reduce pollution, with

s but also as public gathering spaces. The qualitative
rta (west, central, south, east, and north). The design
) reflective) and three dimensions of sustainability

Line/TBL). The result is a 3D sidewalk model using emotional

ent, and energy efficiency. Social and economic aspects aim
. Ultimately, these recommendations aim to make cities and neighborhoods
e. However, this research is limited to design recommendations without
r implementation is needed to address these challenges and ensure

Indonesia’s development (Rustiadi et al., 2021).

In the development of the city, Jakarta itself
has faced numerous unresolved issues dating back to
the period between 1950 and 1980. These problems
stem from the city’s geographical constraints and high
population density. Jakarta traces its origins to the era
of Prince Jayakarta in 1596, when it served as a trading
center for the Dutch East India Company (VOC), later
renamed Batavia. Following independence, it reverts
to Jayakarta before eventually becoming known as
Jakarta (Sedyawati et al., 1987).

One of Jakarta’s issues is traffic congestion,
which has been addressed through the implementation
of the Transjakarta Busway transportation mode
(Siahaan, 2015). Through this transportation mode,
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it is hoped that the people of Jakarta can utilize
public facilities for their daily mobility needs, such
as going to work, school, or engaging in activities
outside the home. Currently, the government is also
continuously developing transportation infrastructure
to support the activities of Jakarta’s residents through
the construction of the Commuter line, Mass Rapid
Transit, and Light Rail Transit (Farda & Lubis, 2018).
Furthermore, Jakarta has a poor record as one of the
cities with severe air pollution (Figure 1), with an
estimated death toll of 10,000 people, over 5,000
respiratory-related hospitalizations, and around 7,000
cases of childhood illnesses (Syuhada et al., 2023).
One factor is the use of private vehicles in the mobility
activities of its residents.

Figure 1 The Worst Pollution in Jakarta (Indra, 2023

The public facility that supports

Highways No.76/KPTS/Db/1999 dated Decg
20, 1999, the definition of a sidewalk is a part o
roadway specifically designated i

a surface elevation higher than the road surface, and
generally parallel to the traffic lane with drainage
channel placement. The main function of the sidewalk
is to provide optimal service to pedestrians in terms
of both safety and comfort (Royke, Theo, & Jansen,
2015).

Sidewalk design must incorporate concepts
that account for environmental conditions. One
of the relevant environmental issues related to the
above phenomenon is the air pollution problem in
Jakarta. The goal of sustainable design is for future
generations, where sustainability design has three
dimensions: economic, social, and environmental,
commonly referred to as the triple bottom line or 3BL
(Limano, 2023).

The agenda of sustainability design focuses on
how design can meet the needs of future generations.
Designers must be able to create designs that align
with this agenda. In line with this agenda, the United
Nations has also iss sustainable development
goals. In this part, t boundaries that can
become goals inclu good air quality,
, increasing public
percentage of the city
lks (45% or 50%, with 15-
public spaces and 30-35%
d sidewalks) (United Nations,

area to stree

an also function as public space, but there
issues where sidewalks do not perform well in their
entation. Sidewalks should ideally prioritize
the implementation of comfort, safety, cleanliness, and
functionality for the community. Table 1 is the data
of photo errors in implementation from Kementrian
Pekerjaan Umum dan Perumahan Rakyat (PUPR,
2023).

Comfort: The width and surfs
pathways.
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Table 1 Sidewalk Problems in Implementation (PUPR, 2023) (Continued)

Safety: Open drainage without covers, hazardous sidewalk surfaces and materials, safety barriers blocking access to the

road, and poorly anchored bollards.

Based on the phenomenon and data mentioned,
this research aims to develop recommended designs for
Jakarta’s sidewalks that align with the representation
of Jakarta’s community life in utilizing sidewalks
based on a sustainable design concept approach. This
will thereby achieve the sustainable development goal
of “Make cities and human settlements inclusive, safe,
resilient, and sustainable”. The recommended designs
will be created using visual techniques such as 3D
modeling.

Based on the research objectives, a qualitative
research method with a descriptive approach is
conducted by analyzing emotional design and
sustainability. Emotional design is utilized to generate
a design that is liked by individuals (Norman, 2004),
exploring why people like and dislike something.

Synthesizing Jakarta City’s Local..... (Ferric Limano)

This aims to understand the community’s preferences
regarding sidewalk usage, thus enabling the
recommended sidewalk design to be emotionally
appealing to Jakarta residents on an individual level.
Sustainability design involves analyzing the triple
bottom line approach (Environment, Economic,
Social) (Correia, 2019).

Design for sustainability transitions is a process
whereby a society or community undergoes an
adjustment process for a design or policy that supports
sustainable concepts. Designers themselves are
important agents in generating sustainable concepts
within a country or specific community (Gaziulusoy
& Oztekin, 2019). Therefore, it is imperative for
researchers to conduct research that addresses the
issues with the stated research objectives.
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METHODS
Secondary Data for Takarta Sidewalk
The research method employed is qualitative, Images (Google Maps)
involving the process of creating recommendations v
gor s1‘de\.)vall§ design, vyhlch \ivﬂl be anquzed through Synthesis Analysis based on
escriptive interpretation (L& & Schmid, 2022). The _ . o
focus of this research is limited to the sidewalks in Emotional Design and Sustainability.
Jakarta’s west, central, south, east, and north regions, -
which encompass major roads, public transportation ) ) )
routes, and business districts. These areas are chosen Sidewalk 3D Modeling Design

due to the high level of mobility observed in the

v

community’s activities using the sidewalks.

The data collected is secondary and consists of Interpretation Design Emotions and
visual documentation of activities occurring on the Sustainability Recommendations
sidewalks of Jakarta (west, central, south, east, and Sidewalks
north) in the form of images extracted from Google
Maps (Mehta, Kanani, & Lande, 2019). This data aims
to provide an understanding of the activities of Jakarta
city residents on the sidewalks. The images will be
analyzed using literature on emotional design and RESULTS AND D
sustainability.

Analysis of sidewalk problems based on
literature studies of emotional design and sustainability photo data fi
results in the development of recommended designs
through 3D modeling. The design recommendations
will be interpreted descriptively to explain the use of
emotional design and sustainability in sidewalk design.
This process is also referred to as synthesis (Chigbu
Atiku, & Du Plessis, 2023), where the des1gn is
created based on the 1nterpretat10n of emotional des

Figure 2 Design Process 3D Modelling Sidewalk

o synthesize the local
Jakarta based on an analysis

re taken from various parts of
e west, east, north, south, and central.
area includes areas considered to be
., public transport routes, and business
icts. These are photo documentation from the
e Maps application (2022-2023).
Overall, the data obtained looking at general
activities in West Jakarta (Figure 3) shows the use
of sidewalks as parking for vehicles, especially
motorbikes. Traders carry out buying and selling
activities either by traveling around, in carts, or in
resilient, and sustalnable shelters.

Visual commu will be Overall, the community’s activities in using
created using 3D mode . Fi 2 shows sidewalks in Central Jakarta (Figure 4) include sitting
while waiting for public transportation, motorcycle

(habits), and reflective (values) levels, ag G

Figure 3 Activities on West Jakarta Sidewalks — Sidewalks Problem; Obstructed, Commerce, and Encroachment
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taxi stands, places for vendors to set up carts for
trading at certain times, motorcycle parking areas, and
locations for buying and selling activities.

Figure 4 Activities on the Sidewalks of
Central Jakarta — Sidewalks Problem; Obstructed, Informal
Commerce, and Congestion

Figure 5 Activities on the Sidewalks of South Jakarta
— Sidewalks Problem; Encroachment, congestion,
informality

Synthesizing Jakarta City’s Local..... (Ferric Limano)

Activities that occur on the sidewalks of South
Jakarta (Figure 5) include mobile coffee sellers, a
place for employees to gather, rest, and look for food
at cheaper prices. Apart from that, it is also a place for
online motorcycle taxi drivers to wait for passengers
on the application.

Community activities on the sidewalks of East
Jakarta (Figure 6) are generally used as a place for
trading both goods and services. In fact, it sometimes
looks very messy due to the large amount of equipment
used by traders on the sidewalk. This also replaces the
main function of the sidewalk, which should be used
for mobility on foot, turning it into a place for people
to trade goods and services. The presence of street
traders requires cooperation with the government
through the regulation of activity spaces, distribution
patterns, and types of goods (Azima, Yuniarman, &
Lestari, 2020).

Figure 6 Activities on East Jakarta Sidewalks — Sidewalks
Problem; Trade encroachment, Clutter, and Regulation

Interesting activities from the northern Jakarta
area can be found in Ancol and Kelapa Gading (Figure
7). This area is known for recreational activities, such
as visiting the beach and Dufan amusement park in
Ancol, making it a popular destination. Consequently,
food and beverage vendors can be seen along the Lodan
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sidewalk. Meanwhile, Kelapa Gading is known for
its commercial activities, including offices, culinary
delights, and shopping centers, leading to sidewalks
being converted into parking spaces.

The community’s activities are shaped by
individual habits influenced by matter, life, mind,
and culture. The units that build these habits are
objects, organisms, animals, and humans (Henriques
& Michalski, 2020). From this statement, design
recommendations can be proposed as objects to
be implemented based on the needs of the Jakarta
community. This can influence the habits of the
community based on the use of objects. In this
research, the object used is the sidewalk as a stimulus.

Figure 7 Activities on North Jakarta Sidewalks —
Sidewalks Problem; Parking Encroachment and
Recreational Congestion

Based on the community activities in Jakarta
obtained from the data (Figure 3-7), a literature
analysis will be conducted using emotional and
sustainability design. After the analysis is completed,
the process will proceed to design sidewalk
recommendations through 3D modeling to visualize
the results of the literature analysis (Cakmak et al.,
2022). Analysis of the issues arising is conducted
through a synthesis of literature (Chigbu, Atiku, &
Du Plessis, 2023) to generate findings that identify
the problems based on sidewalk data in Jakarta. This
synthesis is used to analyze emotional design and
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sustainability design by understanding the key maps
of these two approaches. The key map for emotional
design includes visceral (sensory), behavioral (habits),
and reflective (values). The key map for sustainability
design includes environmental, social, and societal
aspects. This discussion aims at developing sidewalk
design concepts through literature synthesis.

When talking about design that influences social
activities, one of the well-known design theories is
emotional design. Emotional design, as stated by
Norman, has three levels in producing designs that
suit individual emotions: visceral level, behavioral
level, and reflective level. The visceral level is a
design level based on the individual’s five senses, the
behavioral level is a design aimed at individual habits,
and the reflective level is the basis of design based on
reflective values in society (Hou, 2020).

*Subconscious *Subconscious *Conscious

+Biclogically ¢ [nfluenced by s[nfluenced by
determined training experience

» Attractiveness * Uzability *Extending

*Rapid sUnderstandab much longer
judgement ility *Value

*First *Performance *Meaning
impression s Function s Culture

Level Emotional Design — Norman

\Based on the emotional design in Figure 8,

data on the activities of Jakarta residents on the
sidewalks can be analyzed. The visceral level reflects
an individual’s state of consciousness, where decision-
making is influenced by the five senses in the mental
process. External conditions that can influence an
individual’s psychology are closely related to the
interaction of the five senses: sight, hearing, smell,
touch, and taste (Rodrigues et al., 2019). Focusing on
the five senses, such as the eyes, nose, mouth, ears,
and sense of touch, is the key to analyzing the design
of Jakarta’s sidewalks. The visual design of sidewalks
can stimulate individuals’ eyes, creating an aesthetic
impression that can influence their perception of the
surrounding environment. The nose, as one of the five
senses related to air freshness, can be linked to efforts
to reduce pollution through sidewalk designs that
support improved air quality. Meanwhile, the mouth
focuses on understanding the eating and drinking
needs of people who use the sidewalk. A sidewalk
design that considers these activities can create a more
functional space and support daily activities. The ears,
as the five senses involved in social interactions, can
be linked to the habit of ‘hanging out’ or talking on
the sidewalk. Creating comfortable meeting spaces on
sidewalks can be an important consideration in urban
design. Lastly, the sense of touch or skin layer requires
an environment that provides a shady sensation.
Sidewalk designs that take into account elements such
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as greenery or shade can create a more comfortable
experience for individuals.

At the behavioral level of design, the focus is
on individual perception and mindset influenced by
function, understanding, and needs. Based on Law
Number 2 of 2022 concerning the Second Amendment
to Law Number 38 of 2004 concerning roads, lanes for
motorized two-wheeled vehicles, pedestrians, cyclists,
and/or persons with disabilities are part of the road’s
utility space. Road authorities have an obligation to
ensure inclusive pedestrian facilities for vulnerable
groups. However, the technical planning guidelines
for pedestrian facilities (Pd-03-2017-B) do not fully
meet the regulatory requirements, lacking inclusivity
for persons with disabilities, the elderly, children,
and women. Therefore, it needs to be improved with
adjustments to ensure that pedestrian facilities comply
with regulatory developments and meet the needs of all
segments of society. In this context, issuing a Circular
Letter by the Director General regarding the technical
planning guidelines for pedestrian facilities becomes a
necessary step PUPR in 2023. So, in sidewalk design,
it is intended for community mobility activities, but
within community activities, the sidewalk also serves
as a meeting space for interaction in the buying and
selling process and socialization.

The reflective level exists within the full
consciousness of individuals, where consciousness
is grounded in objects, phenomena, and processes
measured by values, pragmatics, aestheticggg
culture, and religion. This results in
awareness to decide their interest in

individuals, such as engagin
using sidewalks and public
these discussions, t
in Table 2.

After discussi ign, further
discussion is on how J
a sustainable design co t. Considering the
background goal of sustainability, the most suitable
goal for the research theme is Goal 11, making cities
and human settlements inclusive, safe, resilient, and
sustainable. More specifically, within sub-target 11.8
Strong National and Regional Development Planning,
this section addresses support for economic, social,
and environmental aspects, which are also dimensions

in the triple bottom line in sustainable design planning
(Kiifeoglu, 2022).

Triple Bottom Line (TBL) is a sustainability
aspect that encompasses people, planet, and profit.
The dimensions of TBL include environmental
quality, social equity, and economic benefits. The
economic dimension focuses on profit generation,
including values, growth, and cash flow. The social
dimension emphasizes human focus, involving
interactions between individuals during activities. The
environmental dimension concentrates on the planet,
aiming to minimize energy consumption, manage
waste, adopt green practices, and utilize natural
resources effectively and efficiently (Correia, 2019).

Apopular scheme model is used to illustrate TBL
in Figure 9. In three dimensions, there is no hierarchy;
rather, they are interrelated and interconnected
(Limano, 2023).

{ \

Environment | Society

\J\ J

Figure 9 The Nested Spheres Model TBL

Environment

Society

7 N

([ Economy |
.'I

Figure 10 The Overlapping Spheres Model TBL

The TBL diagram in Figure 9 is considered
by researchers to be an approach that is not suitable
for the SDGs. The appropriate approach is for the
environment to have a larger overlap than society and

Table 2 Analysis Emotional Design Problem
Sidewalk Jakarta

Visceral

Behavioral

Reflective

Eyes: Visual Design

Nose: Fresh air

Mouth: Eating and drinking
Ears: Social interactions
Skin: Protection from the sun

community, as

and socialization

Habits in the mobilization of the Jakarta Measure value based on current
a meeting
interaction in the buying and selling process sidewalk. For example, for health.

space for awareness or future value in using the

Synthesizing Jakarta City’s Local..... (Ferric Limano)
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the economy. In terms of design, the environment
should be the primary focus, larger than society and
the economy (Sandhu, McKenzie, & Harris, 2014).
The TBL model in Figure 10 is considered better.

Based on this TBL model, the researcher also
considers the overlap model to be the appropriate
choice for designing sidewalks in Jakarta. With the
environment having a larger scope than society and
the economy, the environmental dimension should be
larger in the design of Jakarta’s sidewalks.

Figure 11 Sidewalks with the Same Height
on the Road Body (PUPR, 2023)

Figure 12 Sidewalk Along Lot with Parking Edge
(PUPR, 2023)

Figure 13 Division of Zones on the Sidewalk
(PUPR, 2023)

Figure 14 Commercial Areas and Bollards (PUPR, 2023)
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Figure 14 depicts a commercial area for vendors’
stalls in the innermost part of the sidewalk. Bollards are
placed to separate the pedestrian area, particularly for
those with disabilities, to ensure safer activities on the
sidewalk. In this design, the bollards are shaped like
an S. This S-shaped design aims to prevent conflicts
between motor vehicles and pedestrians.

In the sidewalk designs by PUPR, everything
is well planned. However, considering the issues
presented in Table 1 and the data in Figures 3-7, there
is a need for a design approach that incorporates
local wisdom. The local values used in the sidewalk
design implementation reflect the community’s habits
and activities, making them an integral part of the
communal experience (Primayanti & Puspita, 2022).
The first thing to consider is why people prefer to
use sidewalks, which depends on their emotional
attraction to the design (Norman, 2004). The results
of incorporating local values into emotional design
can be seen in Table ditionally, to ensure the
sustainability of this aches that consider
the environment, eco ciety are necessary.

on and analysis of the
ill be developed. The design
einterpretation of community
concept of sustainable design,
sses three dimensions (environment,
omy), as seen in Figure 15.

| I
Lreraremert Socety Economy

Figure 15 Recommendations for Sidewalk Design with
TBL Sustainability

The sidewalk design has a sustainable concept
with SDG 11 - make cities and human settlements
inclusive, safe, resilient, and sustainable. The design
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is carried out with a 50% percentage of public space
on sidewalks and roads compared to buildings in the
city. The sidewalk design is divided into overlapping
spheres model TBL (Figure 9). The division of
environmental dimensions is greater than society and
economy, so it can produce better air and high-water
absorption.

Figure 16 Environment Dimension

The environmental dimension (Figures 16 and
17) consists of road dividers made in an S shape,
aiming to provide vegetation for better air quality,
water absorption, and protection from direct sunlight.
The essence of the environmental dimension is eco-
city, namely the use of green energy in excessive
energy consumption through alternative uses of new
energy (Bibri, 2020). This can also be applied
mobility vehicles such as bicycles, electrici
power, and so on, which can be applied
of Jakarta city sidewalks.

Figure 17 Trash Can and Bicycle Parking Area

In the environmental dimension, bicycle
parking spaces and paths are prepared that can be used
to reduce the use of motorized vehicles. Prevention
of pollution begins with solving environmental
problems, but there are ways in which changes in
society’s culture will also affect the sustainability of
the environment (Elleuch et al., 2018). Fresh air and
clean water start from the habits of city residents in
their daily behavior, through new habits of walking
and using public transportation will reduce the high
level of emissions in Jakarta.

The dimensions of society and economy (Figure
18) represent designs focusing on the community
and aimed at economic improvement. The social and

Synthesizing Jakarta City’s Local..... (Ferric Limano)

economic dimensions are one place that fulfills the
basic needs of the people of Jakarta. It also contains
food and drinks and is a place to socialize (Fajarwati,
2023). From data collection and analysis, it can be
observed that community activities on the sidewalk
are not only for walking but also for socializing
and trading. Therefore, benches are installed for
community socialization along with designated trading
areas. Additionally, it is essential to consider the needs
of people with disabilities with barrier-free pathways
(Odame & Amoako-Sakyi, 2020).

conomic Dimension

Figure 19 Water Fountain and Trash Can

In the design, provisions are made for trash bins
and water fountains for drinking water availability
(Figure 19). In the dimensions of society and economy,
regulations are needed to govern cleanliness, tidiness,
and community safety. In particular, ensuring the
community’s sense of security is paramount when
using the sidewalks. In this discussion, non-physical
security systems need to be enhanced, such as installing
CCTYV cameras at every corner of the sidewalk so that
users of these facilities feel comfortable (Piza et al.,
2019).

Sustainable urban design needs to have a focus
on, among other things, the use of materials in design,
a healthy society, and an economy that continues to
recover (Wheeler, 2016). This is also related to the
three dimensions of sustainability: environment,
society, and economy, which are interconnected.
These dimensions aim to achieve the sustainability
goal: “Make cities and human settlements inclusive,
safe, resilient, and sustainable.”

Inclusive emphasizes the importance of creating
cities and settlements that accommodate and benefit all
individuals, regardless of their background, income, or
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abilities. Inclusivity involves promoting equal access
to resources, services, and opportunities for everyone
within urban areas. Safe aims to ensure the safety of
residents in cities and human settlements. This includes
reducing crime rates, enhancing disaster preparedness,
and creating environments where people feel secure in
their daily lives. Resilience refers to the ability of cities
and settlements to withstand and recover from shocks
and stresses, such as natural disasters, climate change
impacts, and other challenges. Building resilience
involves implementing infrastructure and policies that
can adapt to and mitigate these adversities. Sustainable
emphasizes the need for development that meets
the needs of the present without compromising the
ability of future generations to meet their own needs.
Sustainable cities and human settlements integrate
environmentally friendly practices, promote resource
efficiency, and seek to minimize their ecological
footprint.

In summary, SDG 11 aims to transform cities
and human settlements into inclusive, safe, resilient
places facing challenges and sustainable development
to ensure a better quality of life for current and future
generations. If studied based on these points, it can be
broken down based on the sidewalk design, as seen in
Table 3.

Table 3 SDG Goals from Design
Jakarta City Sidewalk

Inclusive The design is based on
community activities and is
this to meet individual needs

the sidewalk.
Safe

needs, provides fr
with vegetation,

Resilent
ability to reduce ution in the city of
Jakarta through vegcé@tion which is made
dominant on the sidewalks, apart from that
through space design for water absorption
capacity, even if assisted with proper water
flow it will reduce flooding in Jakarta.

Sustainable In designing sidewalks, it provides design
dimensions in the environment, society
and economics. This is aimed at future

generations.

CONCLUSIONS

Jakarta is a megacity with a diverse range of
activities carried out by its residents. The high level
of mobility among the people of Jakarta results in
significant sidewalk activity, especially walking,
which is regulated by the technical facility planning
guidelines issued by Dirjen Bina Marga. This research
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does not focus on technical details but rather on
emotional design and sustainability values.

When planning sidewalk design, it is essential to
consider comfort, safety, cleanliness, and functionality
in the design elements. Unfortunately, realizing these
goals in practice is challenging. This research provides
a perspective on how good design needs to incorporate
local values into the activities of Jakarta’s residents,
using an approach that integrates emotional design
and sustainability.

The research process involves identifying
problems by collecting secondary data, specifically
images from Google Maps of Jakarta (west, central,
south, east, north). These images illustrate that
sidewalks have changed functions. Sidewalks are no
longer merely facilities for walking but have become
public spaces for the community. These public
spaces incorporate local wisdom in meeting places,
socialization, and even buying and selling activities.

Based on thes ems, sidewalk design is
analyzed using a sy ommended designs
from the keymap em approach (visceral,
esign is then carried
nsions of sustainability
s Model TBL). This results
ommendations through the
model. The design outcomes
activities of Jakarta’s residents by

design recommendations aim to
ionally attract the residents of Jakarta to use the
sidewalks, as they accommodate local activity values
based on emotional and sustainable design. This
research’s limitation is that the design is offered as
recommendations without direct implementation in
the community. This presents a further challenge that
can be addressed by future research or implementation
processes in the field, highlighting the importance of
this issue for the people of Jakarta in the future.
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