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Preface

This book presents a compilation of research works of ICSDEMS 2020.
School of Strategic and Global Studies, Universitas Indonesia, is proud to host

and organize the second edition of the annual International Conference on
Sustainable Design, Engineering, Management, and Sciences (ICSDEMS 2020)
that held during December 8–9, 2020, through virtual presentations.

Conference aims to provide an international platform for researchers, academi-
cians, students as well as industrial professionals from all over the globe to present,
share, and exchange their scientific research outcomes and developmental activities
about all parts of green built environment. This conference will include various
specializations related to planning, building, engineering, information technology,
project management, and social science that significantly support the development
of sustainable built environment. This conference provides and delegates a platform
for knowledge sharing and discussion, establishment of research networking, and
enabling a global partner for future research collaboration.

The editor(s) of the proceeding would like to express the utmost gratitude and
thanks to all reviewers in the technical team for making this volume a success.

Jakarta, Indonesia Lin Yola
Parit Raja, Malaysia Utaberta Nangkula
Mantin, Malaysia Olutobi Gbenga Ayegbusi
Seri Iskander, Malaysia Mokhtar Awang
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The Comparison of the Best Practices
of the Community-Based Education
for Living Heritage Site Conservation

Noor Azramalina Abdul Aziz, Noor Fazamimah Mohd Ariffin,
Nor Atiah Ismail, Sumarni Ismail, Anuar Alias,
and Nangkula Utaberta

Abstract By a lack of support, appreciation, and understanding, many expressions
and manifestations of intangible cultural heritage are under threat, endangered by
globalization and cultural homogenization. Intangible cultural heritage has risks
becoming lost forever or frozen as a practice belonging to the past if not raised in
the community. To strengthen the intangible cultural heritage keeps it alive and
continuity, preserving this heritage and passing it on to future generations, and
allowing it to change and adapt to any situation. Quality education as a Sustainable
Development Goal number 4 (SGD 4) has identified a critical priority in investi-
gating the role of intangible cultural heritage in expanding Education for
Sustainable Development. Safeguarding intangible cultural heritage can effectively
contribute to sustainable development within each economic, social, and environ-
ment while also contributing to peace and security. This paper provided the liter-
ature review as an analysis method with a rationalistic approached and discussed
the Living Heritage Site Conservation Education for the Community-based in
Penang (Malaysia), Singapore, Philippine, and Europe. It is important to note that

N. A. A. Aziz � N. F. M. Ariffin (&) � N. A. Ismail
Department of Landscape Architecture, Faculty of Design and Architecture,
Universiti Putra Malaysia, 43400 UPM Serdang, Selangor Darul Ehsan, Malaysia
e-mail: fazamimah@upm.edu.my

N. A. Ismail
e-mail: natiah@upm.edu.my

S. Ismail
Department of Architecture, Faculty of Design and Architecture, Universiti Putra Malaysia,
43400 UPM Serdang, Selangor Darul Ehsan, Malaysia
e-mail: sumarni@upm.edu.my

A. Alias
Department of Estate Management, Faculty of Built Environment, Universiti Malaya,
Wilayah Persekutuan Kuala Lumpur, Jalan Universiti, 50603 Kuala Lumpur, Malaysia
e-mail: anuar_a@um.edu.my

N. Utaberta
Department of Architecture, Faculty of Civil Engineering and Built Environment,
Universiti TunHussein Onn Malaysia, Batu Pahat, Johor, Malaysia
e-mail: nangkula@uthm.edu.my

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2022
L. Yola et al. (eds.), Sustainable Architecture and Building Environment,
Lecture Notes in Civil Engineering 161,
https://doi.org/10.1007/978-981-16-2329-5_1

1

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-2329-5_1&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-2329-5_1&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-2329-5_1&amp;domain=pdf
mailto:fazamimah@upm.edu.my
mailto:natiah@upm.edu.my
mailto:sumarni@upm.edu.my
mailto:anuar_a@um.edu.my
mailto:nangkula@uthm.edu.my
https://doi.org/10.1007/978-981-16-2329-5_1


any efforts to conserve the intangible cultural heritage should be aimed not only at
development benefits; the most important thing is to comprehend the local people’s
needs. It is indispensable to promote public awareness of intangible cultural her-
itage conservation protection toward sustainable development using education
programs to achieve cultural heritage conservation efficiency. In conclusion, the key
a quality education, which brought in the Community-based Education for Living
Heritage Conservation, fulfills people’s needs and helps link and empower both
local people and the community to conserve the living heritage successfully.

Keywords Intangible cultural heritage � Non-formal education � Public
awareness � Quality education � Sustainable Development

1 Introduction

Preservation is defined as an exertion to sustain the heritage elements in both tangible
and intangible elements—the tangible cultural heritage such as buildings, landscapes,
structures, sites, and communities and, the intangible elements, including oral tra-
dition, music, and cultural activities [1, 2]. In 1960, R.Williams, an influential thinker
of the twentieth century, recorded that it could not be compress culture as tangible
products because it continuously exists and evolves. He caught the cultural heritage
of the essential elements defining human communities’ living culture, evolution, and
continuing development. Cultural heritage as a culture of a people includes all
unnecessary elements considered by a given community as compulsory components
of its intrinsic identity and its uniqueness and distinctiveness compared to all other
human groups showing the very heart of its distinctive trait.

UNESCO launched the futures of education initiative to reform how knowledge
and learning can build humanity’s fortunes in a context of rising complexity,
unpredictability, and modification in September 2019. UNESCO wants to react to
challenges from climate change to growing inequalities, artificial intelligence to
learning outcomes, and opportunities that will impact future generations’ education
and well-being. Now, UNESCO asked people worldwide to contribute their per-
spective on what the future of knowledge can be. The purpose of the futures edu-
cation initiative looks to understand how education can build the future of humanity
and the planet in 2050 and beyond. The effort is mobilizing a global debate
worldwide to involve youth, educators, civil society, governments, businesses, and
other stakeholders on how knowledge, teaching, and learning need to reform to
address today’s and tomorrow’s challenges. This initiative uses the concept of
futures to identify the rich diversity of ways of knowing and being around the world.

Intangible cultural heritage (ICH) showed the variety of living heritage of
humanity and the most influential cultural diversity tool. ICH’s primary ‘consti-
tutive factors’ are determined by ICH’s ‘self-identification’ as an imperative ele-
ment of its creators and bearers’ cultural identity. By its connection with the
communities and groups’ cultural identity, by its authenticity, and by its

2 N. A. A. Aziz et al.



indissoluble relationship with human rights, ICH fixed recreation in feedback to the
historical and social transformation of the communities and groups concerned [3].
Place identity connected to definition and perception believed by the people
regarding their environment, and the loss of identity weakens the depth of meaning,
attachment, and diversity of place experience. These evident that new developments
within the city center’s traditional settings transform build places and place defi-
nitions and extensions entrenched in the existing social and cultural context [4].

This paper proposes analyzing the best non-formal education initiative and
recognizing the significance of living heritage site conservation for the community
toward sustainable development from literature reviews. This paper’s objective
focused on strengthening, preserving, and passing the intangible cultural heritage
that keeps its continuity on to future generations in the community.

2 Methodology

This review article identified the non-formal education initiative for living heritage
site conservation completed at Penang (Malaysia), Singapore, Philippine, and
Europe. The limitation of this study analyzed the best non-formal education ini-
tiative truth activities and events of living heritage. At the same time, it’s focused
on educating a quality education of the living heritage of the adult and young
generations in the community.

3 Findings and Discussions

This study focuses on The Comparison of the Best Practices of the
Community-based Education for Living Heritage Site Conservation in Cultural
Heritage Education Program in Penang (Malaysia), Singapore, Philippine, and
Europe. Table 1 summarizes Cultural Heritage Education Program (CHEP) for the
Community-based in Penang (Malaysia), Singapore, Philippine, and Europe and
discusses the Establishment, Focus Group, Purpose, and Learning Content of
Cultural Heritage Education.

Table 1 showed the CHEP’s establishment in Penang, Malaysia, collaborates
between Penang government, George Town World Heritage Incorporated, with
NGO, Penang Education Association (Arts-ED). This program was launched on
19th November 2016. Penang Education Association (Arts-ED) was the partner of
choice for community-based arts and creative education in rural and urban com-
munities [5]. Arts-ED collaborates with local institutions, arts educators, artists,
cultural activists, and community associations. Meanwhile, in Singapore, the
establishment of the CHEP just in government. The Singapore National Heritage
Board (NHB), together with its museums, heritage institutions, and divisions, will
implement this program. The National Heritage Board (NHB) was formed on 1st

The Comparison of the Best Practices … 3



Table 1 The summary of the cultural heritage education program for the community-based in
Penang, Singapore, Philippine, and Europe

Penang
(Malaysia)

Singapore Philippine Europe

Establishment George Town
World Heritage
Incorporated, in
collaboration
with non-profit
organization
Persatuan
Pendidikan
Pulau Pinang
(Arts-ED)

The Singapore
National
Heritage Board
(NHB),
together with
its museums,
heritage
institutions and
divisions

The National
Commission for
Culture and the
Arts (NCCA),
particularly of
the Sub
commission on
Traditional Arts
and Cultural
Communities
(SCCTA)

The
Association of
Cultural
Heritage
Education in
Finland in
partnership
with San
Millán de la
Cogolla
Foundation in
Spain, the
Centre for
Urban
Development in
Serbia, and
VITECO
E-learning
solutions in
Italy

Focus Group Young people
aged 10 to 17

- Pre-school
and Primary
- Secondary
and Tertiary
- All ages

Transfer of
indigenous
knowledge and
skills to the
young people
by the cultural
masters in the
community

10–16-year-old
children and
young people
from Finland,
Serbia and
Spain

Purpose To engage
young
individuals, the
local
community,
educators, and
government
agencies on the
importance of
cultural
sustainability in
the face of
twenty
first-century
challenges

To learn about
Singapore’s
culture and
heritage at
various stages
of the academic
journey

To promote the
2003
convention and
its
implementation
through the
project
proposed by the
International
Research Centre
for Intangible
Cultural
Heritage in the
Asia–Pacific
Region (IRCI),
i.e., one of the
category two
centers of
UNESCO

To support and
make possible
transnational
learning from
and about
cultural
heritage and
allow children
and young
people to define
and voice what
they regard as
meaningful
cultural
heritage

(continued)
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August 1993 [6]. As the custodian of Singapore's heritage, NHB is responsible for
telling the Singapore Story, sharing the Singaporean experience, and imparting
Singapore spirit. In Philippine, the CHEP or called School Living Traditional
(SLT) is a flagship program of the National Commission for Culture and the Arts
(NCCA), particularly of the Subcommission on Traditional Arts and Cultural
Communities (SCCTA), conceived to safeguard traditional cultural practices of
indigenous peoples [7]. Several community-managed and NCCA-supported SLTS
have been established in several parts of the Subanen traditional home range since
2012. In Europe, the CHEP or called Heritage Hubs was a two-year project related
to the European Year of Cultural Heritage 2018, co-funded by the Creative Europe
program of the European Union. This project to enhance the role of heritage culture
within young people ordinary life thought of as a vehicle to drive a sense of
belonging to the common land such as the European Union. The project is coor-
dinated by the Association of Cultural Heritage Education in Finland in partnership
with the San Millán de la Cogolla Foundation in Spain, the Centre for Urban
Development in Serbia, and VITECO E-learning solutions in Italy [8]. The orga-
nization’s CHEP establishment as a trace and base of conservation in tangible and
intangible cultural heritage in Table 1. People of expertise from different fields of
cultural heritage join together to provide practical education in this program. From
this establishment, the mission, vision, and purpose of CHEP will be created as a
guide to achieve successful education.

The CHEP focus group in Penang, where young people aged 10 to 17 are primary
and secondary school students [5]. It’s the same with the CHEPs focus group in
Europe aged 10 to 16-year-old children and young people from Finland, Serbia, and
Spain [8]. Meanwhile, in Singapore, the CHEPs focus group has three-level that
(1) Pre-school and Primary, (2) Secondary and Tertiary, and (3) All ages. As part of

Table 1 (continued)

Penang
(Malaysia)

Singapore Philippine Europe

Learning
Content

Learn about
tangible and
intangible
cultural
heritage

Learn about
tangible and
intangible
cultural
heritage using
the life cycle
approach to
understand the
Humanities,
Social Studies,
Character and
Citizenship
Education, and
twenty first
Century
Competencies

Learn about five
board ‘domains’
in Intangible
Cultural
Heritage from
the learning
Modules for a
School of
Living
Traditions on
Buklog
Thanksgiving
Ritual of the
Subanen

Learn about
tangible and
intangible
cultural
heritage in
museums,
heritage
centers, and
various
informal
education
contexts, as
well as on
non-formal
learning

The Comparison of the Best Practices … 5



the cultural heritage education using the life cycle approach, these programs will
accompany every individual right from their pre-school days to tertiary education
level to learn about Singapore’s culture and heritage at various stages of the aca-
demic journey [6]. Different in the Philippine, the CHEPs focus group on the transfer
of indigenous knowledge and skills to the young people by the cultural masters in the
community [7]. The Subanen indigenous community in the Philippine use this
opportunity to pass down their knowledge and skills to the young generation to
implement and practice in their daily life. In these four case studies, all the CHEPs
focus group focused on transmission knowledge and skills to the young generation
for cultural heritage continuity represented in Table 1. But it lacks in adult cultural
heritage education. It’s necessary to remind adults about their cultural heritage
because not all individuals get cultural heritage education from a young age. If this
intangible cultural heritage is not maintained, it caused losses to the community
representing an image, identity, sense of belonging, and community pride.

According to George Town World Heritage Incorporated and Penang Education
Association (2018), the CHEP’s purpose in Penang to engage young individuals, the
local community, educators, and government agencies on the importance of cultural
sustainability in the face of twenty first-century challenges. Engaging and
well-curated, the activities enable the younger generation to appreciate, understand,
and interpret the George Town UNESCO World Heritage Site through different
participation levels. In Singapore, the CHEP aims to learn about Singapore’s culture
and heritage at various academic journeys [6]. The key competencies necessary to
thrive in the twenty-first century of the CHEP in Singapore, the education partners,
and schools were to ensure that content and programming remain at the cutting edge
of heritage education while complementing the Ministry of Education’s efforts to
provide a holistic education. Meanwhile, the purpose of the CHEP in the Philippine
to promote the 2003 convention and its implementation through the project proposed
by the International Research Centre for Intangible Cultural Heritage in the Asia–
Pacific Region (IRCI), i.e., one of the categories two centres of UNESCO [7]. And in
Europe, the CHEP’s purpose is to support and make possible transnational learning
from and about cultural heritage and allow children and young people to define and
voice what they regard as meaningful cultural heritage [8]. In Table 1, the CHEP’s
purpose in these four case studies showed that the cultural heritage was essential to
the community because it contributes to the continuity between the past, present, and
future. The knowledge of history is vital to understand the current societies, based in
turn on future construction.

In Penang, the learning content of the CHEP about tangible and intangible
cultural heritage. According to George Town World Heritage Incorporated and
Penang Education Association (2018), from the activity of Traditional Games (Wa
Wa Warisan), Thematic Heritage Exploration Trails, Traditional Craft (School of
Craft), Traditional Food and Local Ingredients (You Think You Can Masak), and
Creative Arts Workshop based on a Cultural Heritage Site (Youth Arts Camp). The
young generation can learn about cultural heritage differences in multiculturalism at
Georgetown, Penang. The CHEP’s Learning content in Singapore is also about
tangible and intangible cultural heritage using a life cycle approach to

6 N. A. A. Aziz et al.



understanding the Humanities, Social Studies, Character and Citizenship Education,
and twenty first Century Competencies [6]. Same with the CHEP in Europe, the
learning content about tangible and intangible cultural heritage. The museums,
heritage centers, and various informal education contexts and non-formal learning,
such as social encounters and intergenerational learning in families, combine virtual
and real-life experiences and heritage interpretation. Various digital, classroom and
outdoor learning options are used to learn about tangible and intangible cultural
heritage in the Cultural Heritage Education Program in Europe [8]. Meanwhile, in
the Philippine, the CHEPs learning content focused on intangible cultural heritage.
The Learning Modules for a School of Living Traditions on Buklog Thanksgiving
Ritual of the Subanen was provided based on five board ‘domains’ in Intangible
Cultural Heritage [7]. In these four case studies, three case studies in Penang,
Singapore, and Europe, the CHEPs learning content about tangible and intangible
cultural heritage just one case study in Philippine the CHEPs learning content about
intangible cultural heritage. In Table 1 showed that the conservation of tangible and
intangible cultural heritage was important in living heritage sites to maintain cul-
tural heritage continuity. The heritage places continue to be used for the purpose
that has initially been built or has acquired new functions or use. New functions
may be touristic, economic, or social such as converting buildings to museums [9].
When we were preserving the heritage building or monument, we also need to
safeguard our community’s traditional cultural practices as a living heritage site.
Traditional cultural practices in the community are essential in our daily life to
continuity our image, identity, sense of belonging, and community pride.

4 Conclusion

In conclusion, the key a quality education of living heritage education conservation
for the community not only fulfills people’s needs but also helps link and empower
both local people and the community to conserve the living heritage effectively and
at the same time increase public awareness and participation. This study provides
the Community-Based Education (CBE) Framework for Living Heritage Site
Conservation and the Community Participation Level toward Sustainable
Development at the World Heritage Site in Malaysia as the new direction for further
research. The adult cultural heritage education program in community-based also
needs further investigation.
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Consequences of Under-Reporting
of Occupational Accidents
in the Nigerian Construction Industry

Kamoli Adetunji, Adul Hamid Razali,
and Syamsul Hendra Bin Mahmud

Abstract An essential and major part of each prevention policy is to have explicit
information on the figure of diseases and accidents, their seriousness, the origins,
the work environment, and sectors where they happen. This means that every
organization and nation required a well-active and efficient system for recording
and reporting diseases and accidents. This will serve as a source of information for
the investigation, policy formulation, and prevention of incidents in the workplace.
Inadequate resources and bad reporting mechanisms could support the
under-reporting of occupational accidents. The study’s aim is therefore to examine
the consequences of under-reporting of occupational accidents in the Nigerian
construction industry. A review of the literature was conducted on under-reporting
of occupation accidents followed by a field survey with 300 structured question-
naires, administered to solicit information from construction professionals in the
Federal Capital Territory, Abuja, Nigeria. The SPSS software and Microsoft excel
were used to analyse the data. The findings of the study revealed the consequences
of under-reporting among which are affecting the implementation policy on occu-
pational health and safety, and equally affecting the planning and prevention of
occupational illness and accidents. The study, therefore, suggests an improvement
in any existing reporting structure and also establishes an unsophisticated and
robust system of reporting to motivate construction organizations and employees to
account for the full detail of all incidents that occur in the working environments.

Keywords Under-reporting � Occupational accident � Health � Safety �
Construction industry
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1 Introduction

The under-reporting of incidents in the organizations could be supported by the
demonstration of a poor health and safety culture and insufficient reporting
mechanisms put in place for recording and reporting hazardous events and acci-
dents [1]. One serious feature of the ineffective application of the reporting scheme
is the lack of management commitment. Management commitment produces a
higher degree of motivation for the workers and consideration for the management
of health and safety in the organization [2]. Therefore, the active participation of top
management in health and safety in the workplace is indispensable. The negative
consequences of lack of commitment to health and safety by the management in the
organization can have adverse effects on both the organization and employees such
as increase absenteeism of employees, loss of production, equipment damages, and
a bad image of the organization as a result of higher numbers of accidents occurred
in the organization [3].

Accurate reporting of occupational illnesses and injuries is essential to observe
workplace safety and health and to recognize the most desirable interventions for
the prevention of occupational accidents [4, 5]. It was reported that there was a
discrepancy in the figure of accidents reported to the occupational health and safety
department of the federal ministry of labour and employment and that of the
Nigerian social insurance trust fund [6]. This has a lot of negative implications on
health and safety management in Nigeria. Therefore, the study was conducted to
identify the consequences of under-reporting of occupational accidents in the
Nigerian construction industry.

2 Literature Review

The majority of the accidents experienced in the workplace go unrecorded with the
figure of individual under-reporting varying from 71 to 80% [7, 8]. It was also
revealed that the underestimate rate of work-associated illness, injuries, and the
level of fatalities could be as far as a hundred percent [4]. Nayanthara and Uthpala
[9] revealed that 80% of construction incidents are under-reported. Some studies
had associated accident under-reporting at the employees level due to age [10], fear
of deprivation of benefits [11], and the perception that injuries are part of work and
nothing can be done to stop it [4]. Employees are less likely to report accidents in
the workplace when unemployment is high [12]. Similarly, establishment
under-reporting has been associated with issues like size [13] sector [14] absence of
management understanding of the importance of accidents information [15], and
establishments’ health and safety climate [16]. The notions that organizations could
be subjected to sanction for high records of occupational accidents could be among
the reasons for under-reporting accidents in Nigeria [6]. Also, high accidents

10 K. Adetunji et al.



records give a bad image to the organization, therefore, contractors records of
accidents forward to the appropriate authorities are likely to be imprecise [17].

Furthermore, the quantity and quality of health and safety information in and
among teamwork and management might also account for under-reporting.
A climate that disheartens reporting health and safety matters with supervisors,
co-employees, and management would probably nurture a climate that is encour-
aging under-reporting workplace accidents at both organizational and individual
levels. An organization with a poor health and safety climate is less likely to firmly
enforce health and safety policies despite if they are legally stated [16]. Though it is
a legal obligation for the organizations to keep precise logs, one can forecast that
the implementation of such a policy would be more neglectful in an establishment
with a bad health and safety climate. Mandatory reporting systems have been
strengthened by automatic logging systems in the railway sector [15]. But, the
recording of various cases still relies on individual employees and organizations to
complete the appropriate paperwork.

The previous research outlines several issues that impact incident reporting.
Powell et al. [18] established that cases were not reported if they were observed as
part of the job. Equally, Beale et al. [19] highlighted that the reporting of ferocity
occurrences by publicans and established that some level of severity was
acknowledged as the norm. Suppression and under-reporting of information have
been associated with the presence of a blame philosophy where the drive of
assembling incident and accident information is to allot blame rather than take
correcting measures [20, 21].

A level of reliance is needed for employees to report cases. Some establishments
have applied confidential reporting systems to this end [22]. Whereas others have
attempted to design a no blame philosophy that boosts the reporting of cases as a
method of improving safety and health rather than apportions blame [23]. Control
of accidents is important in the construction industry, organizations are required to
appraise the hazards and take appropriate measures to safeguard, ensure the health
and safety of their employees, minimizing risk through continuous surveillance and
observing where incidents are likely to happen. And more importantly, the orga-
nization must keep accurate records of all incidents that occurred in the workplace.

3 Material and Methods

The study aim is to examine the consequences of under-reporting of occupational
accidents in the Nigerian construction industry. The literature review of
under-reporting of occupational accidents was conducted, then followed by a field
survey. 300 questionnaires structured in a 5-point linker scale were administered to
the construction professionals in construction and consulting organizations and 235
were returned which represent 78.33%, therefore considered suitable for the anal-
ysis of the research. The set of questionnaires consist section that comprises the
variables on the consequences of under-reporting of occupational accidents in the
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Nigerian construction industry. The data collected were analysed with SPSS soft-
ware and Microsoft excel. This is to find out the importance of factors that repre-
sented the consequences of under-reporting of occupational accidents in the
Nigerian construction industry. The factors put in rank, the top-ranked is more
significant than the next.

4 Results and Discussion

Table 1 shows the result of the respondents’ view on the consequences of the
under-reporting of occupational accidents in the Nigerian construction industry.
Affecting implementation policy on occupational health and safety and affecting
planning and prevention of occupational illness and accidents both have the highest
relative importance index of 0.804. Suppressing accurate reporting can result in
missed opportunities to identify cases at an early stage has a relative importance
index of 0.800 and the result on inadequate budgetary provision for occupational
health and safety has a relative importance index. 0.762. The result of the study
agrees with the position of [4] which highlighted that management failure to record
the injury occurrence statistics could hinder decision making concerning the setting
of prevention priorities and for allocating resources for health and safety matters.
The authors further emphasized that plant managers must recognize that sup-
pressing accurate reporting could result in missed opportunities to identify condi-
tions at an early phase. Similarly, [24] emphasize that when an organization
under-reports occupational injury, its employees’ compensation affair will not
reveal its real injury experience, in such a situation, the erroneous information
could be used for the management of health and safety in the organization.
Likewise, if organizations do not recognize entire occupational incidents, they will
not properly evaluate the extent and cost of occupational injury and might not target
internal health and safety resources adequately. Please read the Instructions to

Table 1 Consequences of under-reporting of occupational accidents

The consequences of under-reporting
of occupational illnesses and
accidents

Sum Mean Std.
Dvt

Relative
importance
index

Ranking

Affecting planning and prevention of
occupational illness and accidents

945 4.02 1.084 0.804 1

Affecting implementation policy on
occupational health and safety

945 4.02 1.084 0.804 1

Suppressing accurate reporting can
result in missed opportunities to
identify cases at an early stage

940 4.00 1.169 0.800 3

The result of inadequate budgetary
provision for occupational health and
safety

895 3.81 1.144 0.762 4
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Authors documents carefully. Manuscripts that do not comply will be returned for
correction. The following should be noted in particular.

5 Conclusions

The consequences of under-reporting of occupational accidents in the Nigerian
construction industry are enormous namely affect the adequate planning and pre-
vention of accidents and illness, affecting the planning and implementation of
occupational health and safety policy, result in inadequate budgetary provisions for
health and safety and suppressing accurate reporting can result in missed oppor-
tunities to identify cases at an early stage. Monitoring and assessment are vital for
efficient prevention of under-reporting of occupational accidents, and review of the
management system in agreement with the guidelines is equally essential. Effective
mechanisms must be put in place for the record-keeping and reporting procedures.
This forms the central point of the program. An active monitoring system can be put
in place for the evaluation of accidents and incidents in the Nigerian construction
industry. Reporting of accidents is important as it is providing appropriate inter-
ventions for accidents and illness prevention. The establishment of an uncompli-
cated and robust reporting system to encourage construction organizations and
employees to account for the detail of all accidents is essential. The system should
be simple to understand, and less time consuming to use. The application of less
formal methods to account for less severe accidents might help to control the
difficulty of under-reporting. This can be accompanied by the support of the
organizations to report all accidents. It is worthy to note that accurate reporting of
occupational accidents can help to recognize unsafe work practices and areas,
measure the influence of occupational problems on productivity, safety, health, and
costs and appraise the impact of health and safety improvements.
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Having More Access Leads to Better
Welfare: Study of Access for People
with Disabilities (PwD) and Its Spatial
Impact

Yusuf Faisal Martak and Renny Nurhasana

Abstract Disability groups are included in vulnerable groups who need special
assistance to improve their quality of life. One of the most important things needed
for persons with disabilities is the existence and ease of access to various sectors
such as health and education. This study aims to see how the influence of the
existence of disabilities on welfare and how the existence of access can improve the
welfare of persons with disabilities in the region and in the surrounding area. Using
the OLS regression model at the household and district/city levels, the result shows
that to date people with disabilities are still a negative factor for welfare and the
existence of access to health insurance, education and health facilities for disabil-
ities can improve the welfare of their group. Meanwhile, the Spatial Autoregressive
Model shows the existence of access to good health and education facilities in an
area can improve the welfare of persons with disabilities in the surrounding area
that is close to their home area. Whereas, the impact for other areas as a whole only
applies to health facilities and access to health insurance.

Keywords Disability � Disability Access � Spillover � Spatial � Impact

1 Introduction

According to Indonesia Law No. 8/2016, persons with disabilities are people who
have various types of limitations such as physical and non-physical limitations.
Non-physical limitations are divided into several types, namely mental, sensory,
and intellectual. Meanwhile, according to Indonesia Law No. 39/1999, groups of
people with disabilities are one of the groups entitled to receive more treatment and
protection than non-disabled groups, especially in the education, health, and
employment sectors.

Y. F. Martak (&) � R. Nurhasana
Urban Studies Program, School of Strategic and Global Studies, Universitas Indonesia,
Central Jakarta 10430, Indonesia

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2022
L. Yola et al. (eds.), Sustainable Architecture and Building Environment,
Lecture Notes in Civil Engineering 161,
https://doi.org/10.1007/978-981-16-2329-5_3

15

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-2329-5_3&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-2329-5_3&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-2329-5_3&amp;domain=pdf
https://doi.org/10.1007/978-981-16-2329-5_3


Based on data from the National Socio-Economic Survey (SUSENAS) 2019, the
percentage of persons with disabilities in Indonesia is in the range of 9–10% of the
total population. The large percentage indicates that persons with disabilities have a
significant role in the economy and have the opportunity to help improve national
welfare. However, limitations for persons with disabilities to carry out economic
activities even non-economy make the contribution of this group not optimal [10].
In addition, these limitations also bring disabilities and families who have members
with disabilities into lower economic status compared to non-disabled people.
According to research conducted by Bella and Dartanto [1] in Indonesia, a family
whose head of household is a person with a disability has the opportunity to
become less prosperous. Moreover, not only the head of the household, everyone
who falls into the group with disabilities has a lower life indicator than non-disabled
people [7]. This explains that families with household members with disabilities
regardless of their role, are still unable to independently promote the welfare of their
families which results in inequality in welfare between groups with disabilities and
non-disabled people. One of the reasons for the emergence of this incident is the
limitation of movement or space for persons with disabilities [7]. To increase the
contribution of groups with disabilities and reduce existing inequalities, one thing
that can be done is to provide access for groups with disabilities by the government
to various sectors that have been previously mentioned [10].

Access for persons with disabilities in Indonesia for each region is still very
diverse, this is due to differences in regional focuses and priorities in directing
policies towards increasing access for persons with disabilities. Table 1 shows a
picture of the unequal availability of access for persons with disabilities in
Indonesia. Focusing on access to the education sector, based on 2019 SUSENAS
data, the difference between the highest and lowest disability participation rates at
the district/city level is 87%. Regarding access to health, the difference in the ratio
of disabilities with the highest and lowest health insurance coverage is 76.28%,
while in the calculation of the number of disabilities per one hospital, the highest
area is 65,425 disabilities per hospital and the lowest is 660. Still, in the same
source, it can be shown that the difference in regions based on the ratio of dis-
abilities who have jobs is 74.63%. Of these four indicators, regional disparities in
managing access for disabilities are still very diverse, and this provides different
benefits according to the availability of access they have.

Table 1. Description of access inequality for disabilities in the regions based on education,
health, and employment indicators

School
participation
rate (%)

Health insurance
ownership ratio (%)

Job
ownership
ratio (%)

Disabilities per
one hospital

Lowest 13 23.72 25.37 660

The
highest

100 100 100 65,425

Difference 87 76.28 74.63 64,765

Source SUSENAS 2019, compiled
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The purpose of this study is to measure how the current contribution of dis-
abilities to the national economy and what factors can improve the welfare of
persons with disabilities at the household, regional, and other regional levels. Based
on these objectives, the following analysis will be carried out: (1) the impact of the
existence of disabilities on household and regional welfare; (2) the impact of having
access to education, health, and employment for disabilities on household and
regional welfare; (3) spillover effect of the impact of the presence of disabilities in
one area on other areas.

2 Data and Methodology

2.1 Data Sources & Method of Analysis

The scope of observation in this study is Indonesian country. The data used in this
study are individual and village data from the National Socio-Economic Survey
(SUSENAS) KOR March 2019 and Village Potential (PODES) 2018. SUSENAS
and Village Potential are data sourced from the Central Statistics Agency (BPS),
where the survey was conducted twice a year for SUSENAS and once every 4 years
for Village Potential. In general, SUSENAS data is the main data source used in this
study. Several variables are used as proxies for socio-economic, education, health,
and several other indicators. This study uses the Village Potential data variable in
the number of hospitals in the area. Referring to these data, the method used in this
study is an empirical quantitative model divided into household and districts level
explained in each section. Moreover, this study also tries to describe how the social
impact of having access to disabilities in one area on the welfare of other areas.

2.1.1 Household Level

An empirical model at the household level is carried out to see how disability
contributes to household welfare, as well as what factors can affect the welfare of
households with disabilities themselves. The household-level empirical model uses
an econometric approach, namely Ordinary Least Square (OLS) regression. OLS is
a simple regression model that is generally used to measure how one variable
changes to another [12]. The OLS equation used in the study is as follows:

ln percapita expenditurei ¼ b0 þ b0 þ b1D:disabilityi þ bnControl variablei þ ei
ð1Þ

The dependent variable of the OLS equation is the natural logarithm of per
capita household expenditure, the use of natural logarithms is intended to reduce the
variance of per capita household expenditure. Meanwhile, the main independent
variable used was the presence of disabilities in the family, followed by several
other control variables.
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After seeing how the impact of the existence of disabilities on household wel-
fare, equations are then formed to see what factors can improve the welfare of
families with disabilities. This is intended to analyze the main factors that can
improve the welfare of families with disabilities. Still in the OLS and logistic
regression methods, the equation used is as follows:

In percapita expenditure ðfor HH withDisabilitiesÞi
¼ b0 þ bnDisability accessþ bnControl variablei þ ei

ð2Þ

2.1.2 District Level

Apart from conducting analysis at the household level, this study also attempts to
conduct analysis at the district/city level. The purpose of this analysis is to see how
the role of disabilities in the overall welfare of the region and what factors can
improve the welfare of disabilities from a regional perspective, in this case, is the
district/city level. This was done using SUSENAS 2019 data juxtaposed with
Village Potential 2018.

There are 4 indicators used to measure access for persons with disabilities in the
regions: (1) working disability ratio; (2) high availability of health insurance for
persons with disabilities; (3) the existence of health facilities compared to the high
number of persons with disabilities; (4) high school participation rates for persons
with disabilities. Some of these indicators have represented access to disabilities
from various sectors, such as the health, education, and employment sectors.

2.1.3 Spillover Effect

In addition to regression analysis at the household and regional level, this study also
seeks to see how the effect of having access to persons with disabilities affects the
welfare of disabilities in other areas. In conducting this analysis, the most appro-
priate model to use is the Spatial Autoregressive Model [4]. The purpose of the
SAR model in general is to see the spatial impact of exogenous/independent
variables on a dependent variable in other areas [8]. In the SAR model, the equation
used is as follows:

Outcomei ¼ b0 þ b1Xi þ c1
XN

j¼1
Wij � X þ ei ð3Þ

There is a big difference between the linear regression equation and SAR,
namely in the existence of the spatial matrix itself. The notion of a spatial matrix or
what is generally called a weighting matrix is the separation of the places of each
individual who are in different places. This is done so that each individual can see
how much influence s/he has on other individuals [9]. The following is an illus-
tration of the matrix that will be used.
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Table 2 shows an illustration of the spatial matrix in 4 regions, where the sign
“*” is the magnitude of the influence of one area on another. In this case, area B is
indicated to affect region A, even for C and D. In the spatial analysis, there is no
difference with the Eq. 3 analysis (Table 3).

Table 2 Spatial Matrix llustration

Area A Area B Area C Area D

Area A 0 * 0 0

Area B * 0 0 0

Area C 0 0 0 *

Area D 0 0 * 0

Source Author

Table 3 Variables and models used in the analysis

Variable 1st
equation:
disability
to HH
welfare

2nd
equation:
disability
access to HH
disabilities
welfare

3rd
equation:
disability
to district
welfare

4th equation:
disability
access to
disability
district
welfare

5th & 6th
equation:
local and
global
spatial
analysis

Variables
represent
disability

Household
with
disabilities
person

Yes

Ratio of
disability/
population

Yes

Variables
represent the
access of
disability

Disability
work
(1 = yes)

Yes

Disability
attending
school
(1 = yes)

Yes

Disability
healthcare
(1 = yes)

Yes

(continued)
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Table 3 (continued)

Variable 1st
equation:
disability
to HH
welfare

2nd
equation:
disability
access to HH
disabilities
welfare

3rd
equation:
disability
to district
welfare

4th equation:
disability
access to
disability
district
welfare

5th & 6th
equation:
local and
global
spatial
analysis

Ratio of
working
disability

Yes

High ratio of
school
disabilities
participation
(1 = yes)

Yes Yes

High ratio of
having
healthcare
disability
(1 = yes)

Yes Yes

High number
of disabilities
on 1 health
facilities
(1 = yes)

Yes Yes

Control
variables (in
ratio to
population if
district level)

Average year
schooling

Yes Yes Yes Yes Yes

Working Yes Yes

Electrification Yes Yes Yes Yes Yes

Healthcare Yes Yes

Health
facilities

Yes

School
participation
disability

Yes

Urban Yes Yes

Household
number

Yes Yes

Source Author
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3 Result and Discussion

The results section of the analysis and discussion will be divided into 3 parts,
namely the impact of disability on households and regions, the existence of dis-
ability access to the welfare of the group, and the impact of the existence of
disability access for other areas.

3.1 The Existence of Disabilities on Household
and Regional Welfare

In models 1 and 3 with the aim of seeing the effect of disability on total welfare, the
results show that in 2019, the existence of disabilities in Indonesia still has a
negative impact on total welfare. In Researchers of [1] also stated that the existence
of disability in Indonesian household reduces the level of family welfare, it can also
increase the chances of the family falling into the poor category. Referring to the
estimation results for 2012 and 2019 which have not changed, this confirms that the
negative impact of the existence of disabilities has yet to be resolved or reduced by
the policies that have been established. In the case of Indonesia, one of the reason
the implementation of disabilities regulation not implemented optimally because the
lack of information about what disabilities need most [3]. Some of other reasons
why the changes did not occur are that even though the policy was established, the
policy did not have a large focus on tackling the groups with disabilities problem
[2]. In addition, the existence of access that does not support mental and physical
disabilities is another cause of one of the things that makes the lives of persons with
disabilities lower, in education and employment as well [10, 11] (Table. 4).

3.2 Availability of Access for Persons with Disabilities
to the Welfare of Their Group

In models 2 and 4, an analysis is carried out to see how the impact of the avail-
ability of access on the welfare of groups with disabilities. The results of the
analysis show that at the household level, disabilities who have a job can signifi-
cantly increase the average welfare of their household. Apart from working, dis-
abilities who have health insurance and attend school also have an equally positive
and significant contribution to the welfare of households with disabilities. Not
different from household results, results at the regional level also show the same
thing. The average expenditure per capita of disabilities in a district/city can be
increased significantly if the region experiences: (1) an increase in the ratio of
persons with disabilities to work; (2) has a disability health insurance ownership
ratio that is above the average; (3) has above average school participation rates for
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Table 4 Regression results for the 6 models used

Variable 1st
equation:
HH level

2nd
equation:
HH level

3rd
equation:
District
level

4th
equation:
District
level

5th
equation:
Local
spillover

6th
equation:
Global
spillover

Variables
represent
disability

Household
with
disabilities
person

−0.034***
(0.002)

Ratio of
disability/
population

−1.708***

(0.310)

Variables
represent the
access of
disability

Disability
work
(1 = yes)

0.030***

(0.002)

Disability
attending
school
(1 = yes)

0.050***

(0.008)

Disability
healthcare
(1 = yes)

0.051***

(0.040)

Ratio of
working
disability

0.210*

(0.131)

High ratio of
school
disabilities
participation
(1 = yes)

0.040**
(0.020)

0.102***
(0.037)

0.0001
(0.000)

High ratio of
having
healthcare
disability
(1 = yes)

0.067***
(0.023)

0.031
(0.032)

0.0002*
(0.000)

(continued)
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Table 4 (continued)

Variable 1st
equation:
HH level

2nd
equation:
HH level

3rd
equation:
District
level

4th
equation:
District
level

5th
equation:
Local
spillover

6th
equation:
Global
spillover

High number
of disability
on 1 health
facilities
(1 = yes)

−0.087***
(0.024)

−0.082**
(0.037)

−0.0003**
(0.000)

Control
variables (in
ratio to
population if
district level)

Average year
schooling

0.071*** 0.072*** 0.140*** 0.121*** 0.014 0.0003**

(0.000) (0.000) (0.012) (0.015) (0.019) (0.000)

Working 0.043*** 0.820***

(0.001) (0.1715)

Electrification 0.119*** 0.147*** 0.186 0.020 −0.124 −0.0002

(0.005) (0.010) (0.127) (0.230) (0.152) (0.000)

Healthcare 0.154***

(0.051)

Health
facilities

−0.000***

(0.000)

School
participation
disability

0.042

(0.058)

Urban 0.181*** 0.150***

(0.002) (0.003)

Household
number

−0.139*** −0.119***

(0.000) (0.000)

Constant 13,560*** 13,444*** 12,284*** 12,559***

(0.006) (0.004) (0.139) (0.259)

R-square 0.33 0.29 0.55 0.37 0.39 0.37

Number of
observations

315,672 87,543 496 514 492 492

Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1
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persons with disabilities; (4) has a low ratio of disability rates in one hospital.
Through ownership of access proxies for persons with disabilities, based on the
above estimates, each region will experience an increase in the welfare of the
disabled group.

The existence of access for persons with disabilities in Indonesia is indeed the
best solution to improve the welfare of these vulnerable groups. According to
Researchers of [6], the absence of access for persons with disabilities can strengthen
the vulnerability of these groups. Moreover, the establishment of easy access for
persons with disabilities to the employment, education, and infrastructure sectors
has a good impact on welfare. In addition, improvisation in access to health can also
help reduce the vulnerability of groups with disabilities [10].

3.3 Availability of Access for Persons with Disabilities
to the Welfare of Their Groups in Other Areas

Models 5 and 6 show that accessibility for persons with disabilities also has a good
impact on the welfare of their groups in the surrounding area. Before the spatial
analysis is carried out, there are stages to test whether the variables used have an
influence on other areas with the Moran test [5]. Using the Moran test, it is found
that there is a strong influence of the area of origin variables on the surrounding
area. In the analysis of areas that fall into the category of neighbors of origin, the
existence of qualified health facilities and access to education for persons with
disabilities can improve the welfare of persons with disabilities in other areas, but
not for having high health insurance. Whereas in the analysis of other regions as a
whole, only access to health insurance and health facilities can improve the welfare
of disabilities in other regions even though the magnitude of the effect is very small.
Based on these results, it can be concluded that the existence of access for persons
with disabilities has a spillover effect that can improve the average welfare of
persons with disabilities in other areas. According to Researchers of [10], there is
indeed a relationship between groups with disabilities and the level of welfare in
other areas close to the area of origin. In addition, the existence of access, especially
for persons with disabilities in an area that is better described through infrastructure,
the presence of health workers, and the status of the capital city, in its findings, can
improve the welfare of the disabled group as well as reduce the poverty level gap
between groups with disabilities and non-disabilities in other areas.
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4 Conclusion

Thus far, the disability group is a vulnerable group that still has several problems,
such as the small contribution of disability and even tends to be negative for the
welfare of society as a whole or for the group. In 2012, disability has a negative
impact on household welfare, besides that this group can also increase the chances
of a family entering poverty [1]. In the analysis in 2019, it was found that groups
with disabilities still have a negative impact on the welfare of the whole and the
group. This shows that there has been no change in the role of the disabled in the
economy (Models 1 and 3).

One of the reasons for not changing conditions with disabilities is the absence of
adequate access for groups with disabilities in every area where they live. Access
for disabilities is reflected in their access to health facilities, educational partici-
pation, and ownership of health insurance. Although there are some areas that have
this access, the inequality of access for persons with disabilities has not been able to
help reduce the negative impact of the existence of groups with disabilities
nationally.

In the analysis that has been conducted, it can be proven that the existence of
access for persons with disabilities is indeed very important because in the case of
Indonesia, access from the health sector and education can improve the welfare of
families with disabilities at the regional level. In addition, the existence of access
that is above the average in other regions can also improve the welfare of groups
with disabilities in neighboring areas and in other areas. To improve the welfare of
groups with disabilities so as to reduce the overall negative impact, it is necessary to
accelerate policies by the government aimed at providing access for persons with
disabilities related to health facilities, health insurance, and educational participa-
tion. In detail, several things that the government needs to provide are: (1) im-
proving disability-friendly health facilities especially in areas with lower health
facilities and provide health workers with special skills for people with disabilities;
(2) acceleration in providing health insurance for all of the people with disabilities;
(3) enhancing special education facilities for people with disabilities, make addi-
tional quota for disabilities in public school, and improve the quality of teacher for
Special Education subjects; (4) in the presence of spillover effect, the government
may focus provides access for disabilities in the area with high rates of spillover
effect such as metropolitan area, even though the access must be evenly distributed
among districts/cities in Indonesia.
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The Impact of Sky View Factor
on Pedestrian Thermal Comfort
in Tropical Context: A Case of Jakarta
Sidewalk

Victorina Arif and Lin Yola

Abstract Rapid increase of high Urban Heat Island (UHI) intensity, as one of the
main contributors to climate change, is an urgent environmental issue in high dense
cities today. The development of outdoor environment influences the pattern and
behavior of city dwellers. Climate and physical features parameters affect the
thermal comfort of humans doing their outdoor activities, such as walking.
However, climate factors in identifying the success of an outdoor design is not
frequently discussed especially in the tropical context. This study aims to determine
the effect of microclimate on the sidewalk in Sudirman and Thamrin Street with
spatial variations on thermal comfort by using Envi-met and Rayman simulation to
determine the effect of thermal comfort on the comfort of walking activities in
outdoor space. The level of walking comfort was analyzed using the correlation
model of Outdoor Thermal Comfort (OTC). This study pinpoints that Sky View
Factor (SVF) significantly correlated to thermal comfort (Tmrt and PET). This study
also reported that 5 pm is the most comfortable time for walking while the least
comfortable is at 1 pm in less and moderate shaded areas.

Keywords Microclimate � Thermal comfort � Walking comfort � Jakarta side-
walk � Tropical context

1 Introduction

Increase of Urban Heat Island (UHI) intensity is currently an ongoing issue that
occurs in high-density cities as one of the impacts of rapid urbanization. Urban
development significantly modified the meteorological conditions of the sur-
rounding area [1] and have an impact on the urban microclimate especially the
rising of air temperatures [2]. There are two substantial scales to measure the urban
heat islands, which are urban boundary layer (UBL) and the urban canopy layer
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(UCL) [3]. UBL is the scale above the building roughness level, while UCL is the
scale roughly between the ground and the roof level of the building known as a
micro-scale. In this study, thermal comfort condition was considered as the UHI at
the UCL scale.

Outdoor thermal comfort is predominantly and tacitly associated with the UHI
phenomenon [4]. Thermal comfort is defined as level of human satisfaction based
on a combined effect of the physical and climatic parameters [5]. Human thermal
comfort sensation is influenced by four factors, namely air temperature, radiation
temperature, humidity, and wind speed [6] as well as individual factors including
clothing and activities [7]. In tropical climates, humans are more likely to look for
places with cooler temperatures [8]. Poor thermal comfort in public spaces causes a
low public interest in carrying out outdoor activities in public spaces, one of which
is walking. Studies shown that there is a strong correlation between walkability and
city sustainability. UHI that is not mitigated properly will cause a significant
increase of household energy demand [9]. By this, walkability has been seen as the
main basis for urban sustainability [10].

As the biggest metropolis in Indonesia, Jakarta continues to grow and develop
rapidly especially in the central of Jakarta. UHI in Jakarta could be seen by the
increasing of air temperature in 2014 up to 2–3 °C higher compared to 2001 [11].
The main issue on this study is the high-density environment and pedestrians in the
central of Jakarta. Sudirman and Thamrin Street is the main road of the city center,
and currently completed the government’s master plan project to design a com-
prehensive and integrated transportation system, including the pedestrian networks.
In order to evaluate the Sudirman and Thamrin sidewalk, this study aims to
investigate the pedestrian in Sudirman and Thamrin sidewalk through spatial,
microclimate and thermal comfort variables by using simulation. This study also
analyses the effect of thermal comfort on the comfort of walking activities in
outdoor spaces by using the Outdoor Thermal Comfort (OTC) correlation model.

2 Methods

This study was situated at Sudirman and Thamrin Street, the main roads of Jakarta
city center. Jakarta has a tropical climate that is hot and humid. Along the Sudirman
and Thamrin sidewalk, six points have been selected as case study. In this study, the
location of the receptor points was chosen based on the function and character of
the surrounding area which affects the activity of pedestrian and the spatial
character such as closed, shaded and open areas to develop various possible con-
ditions of thermal comfort.

This study uses two simulation models, namely Envi-met and RayMan.
Envi-met simulation is used to calculate the microclimate data and value of mean
radian temperature (Tmrt). Meanwhile, RayMan simulation is used to calculate the
sky view factor (SVF) and calculating Physiologically Equivalent Temperature
(PET). The simulation conducted on May, 1st 2020, during 12 h from 6 am to
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6 pm. Configuration used in Envi-met model is a 10 � 10 m limitation and a
20 � 20 � 20 grid. Due to the limitations in the process of taking direct meteo-
rological data during the COVID-19 pandemic in 2020, the microclimate data from
Envi-met simulation are used in RayMan simulation. Subjects in the Rayman
simulation used personal data as users and receptors (150 cm height, 50 kg body
weight, and 25 years of age). The RayMan simulation is calculated at 3 different
times: (1) morning at 7.00 WIB; (2) during the day at 13.00 WIB; (3) afternoon at
17.00 WIB. These times reflected typical times of morning and evening commutes,
and time close to the midday when the radiation is the highest.

Statistical analysis was used to determine the effect of microclimate variables on
thermal comfort on the Sudirman and Thamrin sidewalk. The correlation test is
used to show a relationship between each variable. The variables analysed were
Tmrt, Air Temperature (Ta), SVF, Wind Speed (v), and Relative Humidity (RH).
Correlation analysis using Bivariate Pearson correlation with SPSS program. The
data used were Envi-met model data which had previously been validated. Through
this study, it would be known the impact of SVF, to microclimate and thermal
comfort (Tmrt and PET) and how important of its impact on outdoor thermal
comfort consequently.

3 Results and Discussion

In this analysis, we focused on the correlation of SVF with microclimate and
thermal comfort based on simulation that have been performed using Envi-met and
RayMan. Figure 1 shows the Sky View Factor (SVF) value calculated using the
RayMan application to show conditions at the receptor point.

Based on Rayman simulations, point A and point F has the lowest SVF value of
0.136 and 0.393, therefore these two points are categorized as highly shaded area.
As seen, point A has lowest exposure to the sky caused by building and vegetation.
Meanwhile, Point C and D are categorized as moderate shaded area. Point B and
point E are categorized as less shaded area. Comparing SVF maps of each points
shown in Fig. 1.

Figure 2 shows the Tmrt distribution maps at 13.00 (maximum solar radiation).
The colors indicate the mean radiant temperature within the area. The highest Tmrt

is concentrated on the main road with Tmrt values is up to 15 °C higher than
shadowing areas due to the direct solar radiation. The model in Point A and F
perform better than other points. While, Point E has the highest Tmrt value on most
of its surface. Table 1 shows the SVF value as environment variables and climatic
variables in Sudirman and Thamrin Street.

The results indicate the correlation between the SVF value shown in Fig. 2.
Distribution of mean radian temperature (Tmrt) at 13.00 in six receptor points
where in those particular points have lower SVF value. This is rational because
when there is no radiation, the heat released and reflected between surfaces in the

The Impact of Sky View Factor on Pedestrian … 29



form of long-wave radiation. To determine how far the sky view factor affects the
thermal comfort, a correlation analysis is needed. The result is shown on Table 2.

Results quantitatively show that SVF is significantly correlated with SVF, while
Ta, Tmrt, and PET with the value 0.905, 0.750, and 0.748. Based on the correlation
results, SVF affects Tmrt, and PET in Jalan Sudirman and Thamrin. Thermal
comfort will increase as the SVF value increasing. Correlation SVF and thermal

Fig. 1 Sky view factor calculations at 6 receptor locations using RayMan’s simulations

Fig. 2 Distribution of mean radian temperature (Tmrt) at 13.00 on six receptor points
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comfort prove that the location in the less shaded area is much more get the sun
penetration and will be hotter than the location in the shaded area. Different with
negative value of correlation between SVF and relative humidity. This means that
increasing of SVF will decreasing the humidity.

Using the model of Outdoor Thermal Comfort on walking (OTCw), the walking
comfort value is estimated. The walking comfort is calculated at three different
times and divided into three categories based on SVF value. Table 3 illustrates the
results of walking comfort simulation at 7:00, 13:00, and 17:00. Based on simu-
lation results, it is known that the highest discomfort on walking experience occur
in moderate and less shaded area at 13.00 with the OTCw value is 5.1. Meanwhile,
a more comfortable time on three locations achieved at 17.00 in the afternoon with
OTCw value is 1.7 or the perception of warm.

In the walking comfort, it is indicated that the role of Tmrt and Ta are more
dominant than the influence of wind speed. In this study it can be seen the

Table 1 Value of SVF, microclimate variables, and thermal comfort

Receptor points SVF Ta (
oC) RH (%) v (m/s) Tmrt (

oC) PET (oC)

A 0.136 25.23 94.55 2.14 55.05 23.50

B 0.776 25.38 93.32 2.07 58.75 29.87

C 0.599 25.36 94.38 2.01 58.77 30.00

D 0.470 25.34 94.43 1.93 55.98 29.93

E 0.820 25.49 93.13 1.94 58.83 30.10

F 0.393 25.24 96.05 1.87 58.84 30.20

Table 2 Pearson correlation
coefficients between SVF and
the microclimate and thermal
comfort indices for all six
points using Envi-met
simulations

SVF

Ta 0.905

RH −0.689

v −0.266

Tmrt 0.750

PET 0.748

Table 3 The simulation results of walking comfort

Time Highly shaded Moderate shaded Less shaded

OTCw Preception OTCw Preception OTCw Preception

7:00 2.2 Hot/
uncomfortable

2.2 Hot/
uncomfortable

2.2 Hot/
uncomfortable

13:00 3.5 Very hot/very
uncomfortable

5.1 Very very hot/
very very
uncomfortable

5.1 Very very hot/
very very
uncomfortable

17:00 1.7 Warm/slightly
uncomfortable

1.7 Warm/slightly
uncomfortable

1.7 Warm/slightly
uncomfortable
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significant effect of SVF on walking comfort. Receptor points with high shaded
area have a better walking comfort level than the moderate and less shaded area.
This shown at 13.00 when the solar radiation reaches its peak and causing OTCw
value on moderate and shaded area increased up to 5.1 while the high shaded area
only increased to 3.5. The lowest OTCw value occurs at 17.00 in three areas. This
indicates that apart from SVF, the values of Tmrt and Ta are very influential on
walking comfort level. Meanwhile, wind speed and humidity variables did not
significantly affect walking comfort.

4 Conclusions

This research found that environmental parameters in the form of SVF have a
significant correlation with thermal comfort. The result show that in Jakarta context,
the exposure of area to solar radiation indicates higher air temperature (Ta), mean
radiant temperature (Tmrt) and Physiologically Equivalent Temperature (PET). This
also related to walking comfort that mostly effected by thermal comfort. Receptor
points with high shaded areas have a better comfort level than moderate and less
shaded areas, especially at 13.00 when the highest radiation occurs.

This research is based on the simulation data analysis and discussions. Using
Envi-met and RayMan allow us to determine the environmental impact of the SVF.
This also allowing us to have a better understanding on the experience of thermal
comfort in existing city area. Further researches could include comparison between
specified urban geometry changes, varied urban vegetation volumes, measurement
on people experiences with different activities, and the impacts of different building
surface coatings and ground surface materials. This analysis contributes to planning
policies development with environmental strategies.
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Pedestrian and Bicycle Lanes
in Transit Oriented Development
Area of Dukuh Atas, Jakarta

Dharmaraty Ashri Prawesthi and Lin Yola

Abstract The Indonesian authorities progressively promote Transit-Oriented
Development (TOD) big cities, including DKI Jakarta. Specifically, The
Governor of DKI Jakarta develops the TOD area in Greater Jakarta as urban
regeneration of transportation. Dukuh Atas TOD was chosen as a pilot model as it
has been determined through local regulations of DKI Jakarta in 2019. TOD
concept aims to create an integrated area with pedestrian and cyclist accessibility. It
basically accommodates the transit to the public transportation for a better quality of
the environment; comfortable, safe, and lively. This study investigated principles of
TOD; walking and cycling. Through a field survey, the indicators of walking and
cycling were used to measure the success of the Dukuh Atas TOD. This study
concluded that pedestrian and cycling lanes in the area, have not fully implemented.
It concluded that the Dukuh Atas TOD has not yet integrated completely.

Keywords Pedestrian � Bicycle lane � Dukuh Atas � TOD

1 Introduction

TOD is the concept of developing areas within transit locations for the added value
which centered on integration between mass public transport networks and
non-motorized transportation mode networks. It is also aiming to reduce the use of
motorized vehicles accompanied by the development of mix and dense areas with
moderate to high space utilization intensity [1].

According to Calthorpe [2], the TOD concept is a concept that combines
medium to high-density housing, with public functions, offices, trade, and services
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in a mixed-use development. Calthorpe sees these environmental characteristics as a
guide to neo-traditional design for creating sustainable environments.

A TOD development is a mixed-use community development within walking
distance of the transit node and central commercial area. TOD combines residential
land use, trade, services, offices, open spaces, and public spaces in a walkable
environment that makes it easier for people and users to travel by foot, bicycle, and
other modes of public transportation [2].

The Institute for Transportation and Development Policy (ITDP), a
Non-Government Organization (NGO), issues the basic principles of TOD. In the
guideline entitled TOD Standard 2.1, there are 8 principles of TOD [3] that must be
applied in the development of the TOD area, namely: (1) Walking; (2) Cycling/
Cycle; (3) Connect/Connect; (4) Public Transportation/Transit; (5) Mix/Mix;
(6) Compact/Densify; (7) Compact, and (8) Toggle/Shift.

TOD is being developed in Indonesia to solve urban transportation problems. The
area can be rail-based, airport-based, or bus terminal based. With the proliferation of
Transit Oriented Zones development and without neglecting the principles of TOD,
especially walking and cycling, it is necessary to have research that focuses on the
principles of walking and cycling which require the land in its development.

2 Methods

This research is qualitative research. The analysis was conducted descriptively by
studying a determination of the Dukuh Atas TOD area associated with existing
conditions or actual conditions in the area regarding pedestrian and cycling lanes.
This study focuses on 2 (two) principles of 8 (eight) basic principles of TOD. The
two principles are Walking and Cycling. Mainly, the two principle were chosen to
reinforce the TOD concept as a compact area, which can be reached by walking and
cycling within 5 (five) to 15 (fifteen) minutes.

The criteria to be discussed in this study are the parameters as presented in
Tables 1 and 2.

The research area delineation is based on the determination of the TOD area by
the DKI Jakarta Government and focuses on the primary activity centers of Dukuh
Atas which are within a radius of ±500 m (calculated from the Dukuh Atas MRT
station).

3 Discussion

The Dukuh Atas TOD area was considered to have had criteria such as: being
designated as the center of activity; served by rail-based mass public transport and
other urban public transport; located in an area with low disaster vulnerability
accompanied by mitigation to reduce disaster risk. Here are some field findings.
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Table 1 Aspects that affect pedestrians

Indicator Variable Parameter

Easy to access the
Pedestrian lane

Availability of
pedestrian lane

Pedestrian lanes that protect people from vehicles
and other disturbances such as street vendors

Directly available on the exit of the public transport
station

Pedestrian lane
connectivity

The area that is
accessible by foot

100% available in all region

Inter-connected between transit stations in the area

Ideal walking
distance

The maximum walking distance from and to transit
stations and service centers is about <1 km

Friendly
Pedestrian lane

Pedestrian lane
dimensions

• The width of the main street is at least 3 m
• Minimum width of 2 m on neighborhood roads
(residential street/mixed use street)

Secure Pedestrian
lane

The material is unslippery and uses tactile for
people with disability

There are bollards for safety

Adequate lighting

There are road crossing facilities

Convenience
Pedestrian lane

There is shade (could be trees or an arcade and
canopy)

Shelters such as bus stops

Rest areas including park benches/benches/another
street furniture

Food/drink stalls or kiosk at certain points

Public toilet

Public nursing room

Source The results of literature review that come from: Ditmass dan Ohland 2004 [4] and TOD
Standards, 2013 [5]

Table 2 Aspects that affect cyclists

Indicator Variable

Safety bike
lane

For roads that have a driving speed of >30 km/h, the bicycle lane must be
protected/separated from the direct vehicle lanes

Roads that have a driving speed of <30 km/h do not need to use protected
bicycle lanes, with markings are highly recommended

Roads that prioritize pedestrians or shared streets with a speed limit of 15 km/
h (pedestrian and bicycle lanes do not need to be separated)

Lanes dedicated specifically to pedestrians and bicycle users

Source ITDP, 2017
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3.1 Availability of Pedestrian and Bike Lanes

According to the Minister of Public Works Regulation No. 3/2014 concerning
guidelines for planning, providing, and utilizing pedestrian network infrastructure
and facilities in urban areas, explains that pedestrian lanes must be a connecting
route between activity centers, block to block, and parcels to parcels in urban areas.

All blocks in the Dukuh Atas TOD area are previously connected to pedestrian
lanes, especially on that direct connection to the highway. For neighborhood roads,
some use the pedestrian lane, and some don’t. Overall, based on survey results, the
availability of pedestrian lanes in the area has only reached 60%. As for the bicycle
lane, in the Dukuh Atas TOD area, there are only Sudirman Street, Tanjung Karang
Street, and Teluk Betung Street (Fig. 1).

3.2 Pedestrian and Cyclist Lane Connectivity

From the observations, there is pedestrian access between the Trans Jakarta Bus
Stop, the City Bus Stop, the KRL Sudirman Station, and the Dukuh Atas MRT
Station. However, accessibility with BNI City Station is not yet connected (Fig. 2).

Based on the survey results, the travel time to Dukuh Atas MRT station on foot
from blocks 3, 4, 6, 7, and 8 will average about 11.38 min. Meanwhile, for cycling
from the same block, an average of 3.46 min. That may occur due to constraints on

Fig. 1 Availability of pedestrian and bike lane in the Dukuh Atas TOD area. Source Map of
RDTR DKI Jakarta, compiled
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the pedestrian lane that are not continuous or damage and become a place of street
stalls.

Based on the survey results, the travel time to Dukuh Atas MRT station on foot
from blocks 3, 4, 6, 7, and 8 will average about 11.38 min. Meanwhile, for cycling
from the same block, an average of 3.46 min. That may occur due to constraints on
the pedestrian lane that are not continuous or damage and become a place of street
stalls (Fig. 3).

Fig. 2 Pedestrian line connectivity between Dukuh Atas MRT Station (a and b); Sudirman KRL
Station (c and d); Trans Jakarta Bus Stop (d); unconnected pedestrian lanes at BNI City Station (e).
Image source Documentation of field survey, 2019
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3.3 Friendly Pedestrian Lane

3.3.1 Pedestrian Lane Dimensions

The width of the pedestrian lanes still varies. The width found in the area is between
1.5 and 2 m (on neighborhood roads) to 4.5 m (on Jalan Sudirman) (Fig. 4).

3.3.2 Convinience

In general, the distribution of shade facilities is still lacking. Some lanes are still not
shaded by shady trees or building canopies. It becomes heated during the day.
Besides, there will be no place to take shelter during the rain.

Street furniture on the pedestrian lane, not yet fully available. Only the pedes-
trian lanes on the main road have street furniture such as benches, shelters, kiosks,
and not equipped with public toilets.

Fig. 3 Obstacles encountered in the movement of pedestrians and cyclists (Jalan Kendal and
Jalan Blora). Image source Documentation of field survey, 2019

Fig. 4 Dimensions of the Pedestrian Lane in Blocks 2, 3 and 4 of TOD Dukuh Atas. Image
source Documentation of field survey, 2019
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3.3.3 Security

Public Street Lighting (PJU) is already available on all pedestrian lanes in the area.
Likewise, with the person crossing facilities in the form of crossing bridge and
pelican crossing.

Security for people with disability is readily available but at best on large
pedestrian lanes, which are close to transit points or roads.

3.4 Bike Lane Condition

The bike lane is not fully connected to the area. Only on the main road that
previously has its own bike lane. In addition, there are 2 (two) bike stations, which
are around the Dukuh Atas MRT Station and the Tosari Trans Jakarta Bus Stop
(Fig. 5).

Based on the explanation above, the TOD Dukuh Atas area is still not optimal in
applying the principles of walking and cycling. Most of the indicators used as
references in this study are still not ideally applied to the Dukuh Atas transit areas.

The private building lots in the area are not open to the public and difficult to
access for pedestrians. The provision of level crossing facilities, pedestrian bridges,
and underpasses in the area is still limited, making it quite difficult for pedestrians
who want to move from one block to another.

Fig. 5 Bike lane’s condition in TOD Area of Dukuh Atas. Image source Documentation of field
survey, 2019
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4 Conclusions

The Dukuh Atas TOD area is an ongoing process of being developed into a better
TOD area. Pedestrian and cycling lanes that should be applied to the area are still
not running perfectly. Pedestrian and cycling lanes that should be provided to
facilitate affordability in the area are not yet completely available.

Some concerns are needed to improve Dukuh Atas as a TOD area as follow:

1. It is necessary to conduct research with high technology to determine the
movement of pedestrians and cyclists using GPS or Wi-Fi, and other sophisti-
cated tools.

2. It is required to build a transit area infrastructure that can accommodate and
allow pedestrian movement across the Dukuh Atas urban block which is sep-
arated by four sections by the canal and the Sudirman flyover road.

3. The development and additional length of the number of pedestrian lanes will be
directed at all blocks in the Dukuh Atas transit area so that they can support
walking activities in the transit area.

4. Eliminate the land guardrail found on each plot and create a dedicated passport
for pedestrians to improve good connectivity.

5. Creating a safe and comfortable and friendly design for pedestrians and cyclists
6. Creating an inclusive design that is for all users.

The findings of this study were recommended for the DKI Jakarta authorities to
improve the current Dukuh Atas TOD system and development. It was also sug-
gested as a significant literature for the general planning of TOD area in DKI
Jakarta or other big cities in Indonesia with the similar context.
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The Influence of Social Distancing Large
Scale to Sustainability Micro Small
and Medium Enterpries

Rosnaini Daga, Lin Yola, Bahtiar,
and Andi Makkulawu Panyiwi Kessi

Abstract The Social Distancing Large Scale is a term of health quarantine in
Indonesia which is defined as the limitation of certain activities of the population in
an area that is suspected of being infected with a disease and/or contamination with
possible forms to prevent the spread of disease or contamination. The aim of which
is to prevent the spread of the Corona virus 19. The objectives of this study are
(1) To find out how big the impact of the Large-scale Social Restriction policy on
Micro, Small and Medium Enterprises in Makassar City, (2) To Know the
Government’s Handling of Micro, Small and Medium Enterprises due to the impact
experienced by large-scale social distancing. The method used in this research is
descriptive qualitative, according to Satori (Qualitative research method, alpabeth,
2011, [1]: 23) that qualitative research is carried out because the researcher wants to
explore unquantifiable phenomena that are descriptive in nature such as the process
of a work step, the formula for a recipe, the understanding of a variety of concepts,
the characteristics of a good and service, an image, a style, a culture, physical model
of an artifact and so on. Results research the implementation of large-scale social
distancing in Makassar City, the trade sector, manufacturing industry, and the
provision of accommodation, food and drink are at a negative growth level.
Meanwhile, this sector is the most affected by the Covid-19 pandemic. Moreover,
with the implementation of large Scale Social Distancing and the policy of working
from home by a number of companies in Makassar City, the transportation sector
has decreased by −51.15%, the provision of accommodation and food and drinks is
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−30.91%, company services are −27.34%, wholesale and retail trade by −8.29%,
processing industry by −8.23%, and construction by −4.94%.

Keywords Social distancing � Large scale � Micro, small and medium enterprises

1 Introduction

The Social Distancing Large Scale is a term of health quarantine in Indonesian
which is defined as “The restriction of certain activities of the population in an area
suspected of being infected with a disease and/or contamination in such a way as to
prevent the possibility of spreading disease or contamination. The Social Distancing
Large Scale is a type of health quarantine implementation in the region, apart from
home quarantine, hospital quarantine, and area quarantine”. The Social distancing
large scale objective is to prevent the spread of a public health emergency that is
happening among people in a certain area. Restrictions on religious activities, and/
or restrictions on activities in public places or facilities. Social distancing large scale
is carried out by local governments at the provincial and district/levels city after
obtaining the approval of the Minister of Health through a Ministerial Decree.

The legal basis for regulation the Social Distancing Large Scale is Constitution
Number 6 of 2018 concerning Health Quarantine. The law explains that further
provisions regarding the criteria and implementation of the Social distancing large
scale are regulated by a Government Regulation as a derivative regulation of the
Law. To deal with the 2019 coronavirus disease which has become a pandemic,
including in Indonesia, the government issued Government Regulation Number 21
of 2020 concerning The Social Distancing Large Scale in the Context of
Accelerating Handling of Corona Virus Disease the year 2019 (Covid-19). In
addition, the government also issued a Minister of Health Regulation Number 9 the
year 2020 as a guideline for implementing The Social Distancing Large Scale. This
Minister of Health regulations explains that Social Distancing Large Scale is
implemented during the longest incubation period of Covid-19 (14 days) and can
be extended if there is evidence of spread.

The origin of this pandemic came from Wuhan, China. Which one was found at
the end of December 2019. And until now, according to World Health Organization
(WHO) about data as of March 1, 2020, there have been 65 countries that have
contracted this virus. The first According to epidemiological data, it shows that 66%
of patients are related to a market or live market in Wuhan, China, of which patients
show isolate samples that show a coronavirus infection, a new type of beta coro-
navirus, which is named the novel Coronavirus-19.
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2 Literature Review

2.1 Large Scale Social Distancing

The Large-Scale Social Distancing is a policy issued by the central government to
reduce or minimize the spread of the Covid-19 virus that is currently hitting
Indonesia and even the world. If seen technically, it can determine that The
Large-Scale Social Distancing is a certain action against a community or area where
the area or area is suspected of being contaminated by a disease, and is intended to
prevent the spread of a disease. Based on the warrant from the Ministry of Health
2020, it is said that the Large-Scale Social Distancing is a type of regional health
quarantine, apart from including home, regional and hospital quarantine.

Based on the Government Regulation of the Republic of Indonesia No. 21 of
2020 concerning The Large-Scale Social Distancing, the objective is to prevent the
spread of the corona virus from spreading, and also it is included in the category of
public health emergencies.

The implementation of the Large-Scale Social Distancing policy is expected to
be able to stop the growth and spread of Covid-19 in the regions, and it is hoped
that this corona virus can be eliminated quickly. Not only that, the policy also
serves the following matters including:

(a) Maintaining public health, where the current corona outbreak can be stopped is
implementing social distancing

(b) Social safety nets, where the government provides assistance to meet com-
munity needs during the corona outbreak, and also to maintain people’s pur-
chasing power

(c) Maintain the business world, provide assistance to MSMEs to keep doing their
business and look after their workforce

(d) Assistance from the lower layers of society, which are also the people most
affected by covid-19 are the lower classes, therefore the government provides
assistance

2.2 Micro, Small and Medium Enterprises

Micro, Small and Medium Enterprises is one of the main pillars a national economy
with an independent perspective has great potential for improve well-being. Micro
small and Medium Enterprises (MSMEs) is one of the main pillars insightful
national economy independence has great potential for improve well-being. Role
Micro, Small and Medium Enterprises, especially since the monetary crisis last year
1997 can be viewed as media a rescuer in the recovery national economy. In
supporting Micro, Small and Medium Enterprises activities, the government does
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support through Facebook policies expected to give injection to Micro, Small and
Medium Enterprises o as not to stop in the middle of the road.

Yola and Siong [2], Results the research present that the airflow found very
weak in four urban configuration. However, the setting of vertical obstruction in the
urban configuration helps to improve the ventilation. The study recommends that
the canyon feature develops a better airflow in urban configuration.

Micro business is classified as a type of business marginal, which is due to the
use of technology relatively simple, capital level ones low, low access to credit, and
tends to be market-oriented local. Therefore, it always has to be strived for the right
strategy for empowering MSMEs so that people’s welfare is increasingly elevated.
Various the role strategic of the MSMEs sector, but this sector is also faced with
various the problem. In its application found related problems which experienced
by MSMEs, among others (1) Capital money, (2) Difficulties in marketing, (3) in-
tense business competition, (4) Difficulty in raw materials, (5) less technical pro-
duction skills, (6) lack of skills managerial efforts and quality of resources human
management, (7) less financial management, (8) business climate (licensing, laws
and regulations) which is less conducive. Constraints and small and informal
business issues others are also due to difficulty access to information and resources
productive like capital and technology, that is resulting in limited ability small
business to develop [3].

3 Method

The method used in this research is descriptive qualitative, according to Satori ([1]:
23) that qualitative research is carried out because the researcher wants to explore
unquantifiable phenomena that are descriptive in nature such as the process of a
work step, the formula for a recipe, the understanding of a variety of concepts, the
characteristics of a good and service, an image, a style, a culture, physical model of
an artifact and so on. In this study, two sources of secondary data collection were
used. Secondary data is a data source that does not directly provide data to data
collectors, but sees other people or with document.

Secondary data is data that comes and is loaded from information that has been
collected from an existing source. Secondary data sources can be found or come
from corporate or company records or documentation, government publications,
industry analysis by media, websites, online-based documents, and so on.

The collection of secondary data in this study was carried out by research and
recording documents, among others, by looking for verified journals and published
on websites that have guaranteed authenticity, as well as in several textbooks, as
well as government regulations.
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4 Result and Research Description

Impact of the Covid-19 Pandemic on the Business Sector as well Implications for
Economic Growth and Several Indicators Development in Makassar City. The trade
and transportation sector experienced a significant decline. There are 3 (tree) main
challenges faced by MSME actors during the Covid-19 pandemic that has plagued
the country. “First is in terms of supply. Since the implementation of Large-Scale
Social Restrictions in almost all regions, many of our MSMEs have had difficulty
getting raw materials”.

The second challenge is the cash flow problem. Many MSME players feel that
their income has decreased due to the absence of customers who have purchased
products since the PSBB and physical distancing were implemented, and The third
challenge is from falling demand. Market uncertainty makes the demand for goods
sold by MSMEs influential.

The onslaught of the Corona Virus Disease or Covid-19 outbreak around the
world also has an impact on the Micro, Small and Medium Enterprises (MSMEs)
sector in South Sulawesi, especially in Makassar City. MSMEs are experiencing
various dire conditions, some are temporarily closed, some are still open but cus-
tomers are very minimal, the point is that MSMEs’ income during the Pandemic
period, especially during the large-scale social distancing period, dropped dra-
matically, even some MSMEs were threatened with bankruptcy.

The pandemic period is due to the corona virus or commonly known as
Covid-19. Several preventive efforts have been made, starting from work from
home (WFH) and always using a hand sanitizer and a mask when traveling. Of
course, this does not have a significant effect on reducing the spread of this virus,
therefore, on April 1, 2020, President Indonesian made a policy, namely Social
Distancing Large Scale or known as Large-Scale Social Restrictions. With the hope
that this virus will quickly reduce it spread.

Beside, this policy implement restriction which include dismissing school
children, dismissing some workers, and also limiting access to public transportation
and also public facilities and also this policy prohibits us from gathering and always
wearing masks.

From this policy also emerged several effects which hindered economic growth.
There were several price decreases, such as the price of fish, vegetables and other
food prices, due to decreased demand. For example, a restaurant business that
demands goods is not running as usual. This is intended to make this policy
effective in reducing the spread of the corona virus which has caused many losses.

With the first phase of Social Distancing Large Scale implementation in
Makassar City, all MSMEs are required to close, this makes MSMEs not operating
and there is no income during the Social Distancing Large period. So that it has an
impact on MSMEs in South Sulawesi, it is recorded that there are 3022 Micro,
Small and Medium Enterprises (MSMEs) affected. This figure is based on data
compiled from the Provincial Government in this case the South Sulawesi
Cooperative and, Small and Medium Enterprises (MSMEs) Office as of May 1,
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2020. Thousands of these businesses had to go out of business during the pandemic.
It is different from the implementation of Social Distancing Large Scale phase II,
where the Makassar City Government asks Micro, Small and Medium Enterprises
to remain open to the implementation of Large-Scale Social Restrictions in
Makassar City which also triggers people not to visit shopping malls as a form of
anticipation. Meanwhile, the decline in the number of visits to shopping centers
occurred in the city of Makassar, in September to 58%, down from 66% in August.
The impact of the Covid-19 or Corona Virus pandemic is felt in all sectors of the
economy.

There are 6 (six) business sectors that are most affected by the outbreak of
COVID-19 in Makassar City. Three of them, namely the trade, manufacturing and
construction sectors, are the main pillars of Makassar’s economy, with an average
contribution of more than 10% per year in the last decade. Meanwhile, the other 3
(three) affected sectors are the accommodation, food and drink provision sector, the
corporate services sector and the transportation sector. Based on the results of the
implementation of the Social Distancing Large in Makassar City, the trade sector,
manufacturing industry, and the provision of accommodation, food and drink are at
a negative growth level. Meanwhile, this sector is the most affected by the Covid-19
pandemic. Moreover, with the implementation of Social Distancing Large and the
policy of working from home or WFH by a number of companies in Makassar City,
the transportation sector has decreased by –51.15%, the provision of accommo-
dation and food and drink by –30.91%, company services of –27.34%, wholesale
and retail trade by –8.29%, processing industry by –8.23%, and construction
by –4.94%.

Currently, Makassar City’s economy has started to enter the recovery phase.
Although the Covid-19 pandemic is not over, recovery efforts have begun to be
driven by the Makassar City Government, which is currently starting to focus on
improvements in five sectors. The improvement in the five sectors follows a number
of easing made by the government to revive economic activity. The Makassar City
Government itself has made Regulation of Mayor Number 51/2020 concerning the
Implementation of Discipline and Law Enforcement of the Health Protocol as an
effort to prevent Covid-19 in the Framework of Economic Recovery and
Acceleration.

Makassar’s economy, which had grown at 6.20% at the beginning of the year,
had to fall to 2.8% in the second quarter of 2020. Makassar’s economic growth in
the third quarter was only 3%. Although it is still slowing down, there have been
improvements from the previous period.

This is because micro, small and medium enterprises (MSMEs) have been
heavily affected by the Covid-19 pandemic, especially with the implementation of
Social Distancing Large. From the start of the implementation of the Social
Distancing Large scale until it was completed at the second Social Distancing
Large, small and medium enterprises (MSMEs) also needed direct cash assistance.
The Office of Cooperatives and SMEs has provided assistance to 8584 MSMEs, the
assistance in the form of venture capital assistance of IDR 2.4 million to each
affected MSMEs.
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During the Pandemic period, many MSME players switched businesses to
become craftsmen of masks, hand sanitizer, culinary, making herbal concoctions
that can increase the body’s immunity. The business results of these MSME players
are sold online by using online transportation or goods delivery services because the
community is still very limited in making direct transactions. Moreover, the
Enforcement of Social Distancing Large in Makassar City is approaching the month
of Ramadan, which in previous years public consumption of products sold by
MSMEs has increased, but in 2020 during the Pandemic period with the enactment
of the Enforcement of Social Distancing Large Public consumption in the month of
Ramadan is not as usual, it has even decreased dramatically because people are
afraid to leave the house, let alone make food shopping transactions, people are
afraid of being exposed to the Covid-19 virus. This causes the turnover of MSMEs
players to also drop dramatically.

The imposition of Social Distancing Large in Makassar City had a negative
impact on the growth of MSMEs in Makassar City, South Sulawesi. There are 6
(six) business sectors that are most affected by the outbreak of Covid-19 in
Makassar City. Three of them, namely the trade, manufacturing and construction
sectors, are the main pillars of Makassar’s economy, with an average contribution
of more than 10% per year in the last decade. Meanwhile, the other 3 (three)
affected sectors are the accommodation, food and drink provision sector, the cor-
porate services sector and the transportation sector. Based on the results of the
implementation of the Social Distancing Large in Makassar City, the trade sector,
manufacturing industry, and the provision of accommodation, food and drink are at
a negative growth level. Meanwhile, this sector is the most affected by the Covid-19
pandemic. Moreover, with the implementation of Social Distancing Large and the
policy of work from home by a number of companies in Makassar City, the
transportation sector has decreased by –51.15%, the provision of accommodation
and food and drink by –30.91%, company services of –27.34%, wholesale and
retail trade by –8.29%, processing industry by –8.23%, and construction
by –4.94%.

By considering the capabilities of the resources owned and the level the urgency
of the COVID-19 pandemic, the Makassar City Government is expected to be soon
propose the status of Large-Scale Social Restrictions in Makassar. That effort so far
done by the Makassar City Government, in this case Social Restrictions Small
Scale, does not have a clear juridical foundation. Apart from that, generally run like
a regional quarantine concept.

However, to streamline the implementation of the Large-scale Social distancing
in Makassar, the government it is necessary to pay attention to three things, namely:
(1) The government needs to make appropriate plans adequate related to the han-
dling of COVID-19 health within 14 days; (2) Good coordination with legal offi-
cials so that the large scale Social distancing in Makassar can be implemented
firmly in accordance with the applicable rules; (3) Ensuring the availability of
MSMEs needs and divided effectively and evenly.

It can be said that this large scale social restriction policy has a great impact on
micro, small and medium enterprises. It can be seen once that there is a significant
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drop in turnover, even many micro, small and medium enterprises were forced to
close during the implementation of large-scale social restrictions in Makassar,
which of course greatly affects the survival of micro, small and medium enterprises.

5 Conclusions

The imposition of Social Distancing Large in Makassar City had a negative impact
on the growth of MSMEs in Makassar City, South Sulawesi. There are 6
(six) business sectors that are most affected by the outbreak of Covid-19 in
Makassar City. Three of them, namely the trade, manufacturing and construction
sectors, are the main pillars of Makassar’s economy, with an average contribution
of more than 10% per year in the last decade. Meanwhile, the other 3 (three)
affected sectors are the accommodation, food and drink provision sector, the cor-
porate services sector and the transportation sector. Based on the results of the
implementation of the Social Distancing Large in Makassar City, the trade sector,
manufacturing industry, and the provision of accommodation, food and drink are at
a negative growth level. Meanwhile, this sector is the most affected by the Covid-19
pandemic. Moreover, with the implementation of Social Distancing Large and the
policy of working from home (WFH) by a number of companies in Makassar City,
the transportation sector has decreased by –51.15%, the provision of accommo-
dation and food and drink by –30.91%, company services of –27.34%, wholesale
and retail trade by –8.29%, processing industry by –8.23%, and construction
by –4.94%.
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Empirical and Numerical Approaches
in Urban Microclimate Modeling:
Investigation on the Reliability

Lin Yola, Olutobi Gbenga Ayegbusi, Halvina Grasela Saiya,
and Komara Djaja

Abstract Urban climate modeling indicates a significant development in accom-
plishing the urgent solutions to the current urban climate change challenge. As the
demand for sustainable urban development continue to grow, researchers have
derived range of strategies and methodologies to explore the urban issues. Direct
field measurements and data collection have been the popular approach for urban
microclimate studies. However, in recent times, numerical simulation approaches
have become increasingly popular. This study presents the urban microclimate
modeling of a tropical outdoor space with dense building blocks using empirical
and numerical approaches. This investigation covers the evaluation of air temper-
ature, air movement, and relative humidity. The results revealed that the two
approaches are significantly correlated. However, this study points out that
numerical modeling is a reliable approach in performing the hypothetical urban
microclimate modeling in the high-rise building blocks. The findings therefore
suggest that numerical approach is better in the study of Urban Heat Island for
strategic mitigation purpose than empirical approach.
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1 Introduction

The effect of climate change is becoming more prevalent as the city grows and
make necessary provision for the increasing population. Urban Heat Island
(UHI) appears to be an ongoing issue in big cities since the 1818 to 1925 as the
result of continuous rapid economic activities in the urban area and is one of the
major contributors to climate change [1–4]. Apart from the environmental degra-
dation caused by UHI, poor thermal comfort, urban health problem, and high
cooling loads are among other severe impact of this phenomenon which require
closer attention and mitigation efforts from both professional planners and policy
makers to achieve a sustainable urban environment [3–9].

The mitigation effort widely opens the opportunities for scholars to investigate
the urban climate to map the alternatives of strategies and actions. This study
justifies that microclimate modification is an essential component to form the UHI,
besides it is also a uniform measure in assessing the urban energy balance [3, 10].
The micro-urban spaces between buildings generate urban heat generators through
short and longwave radiation, surface heat storage, heat canopy, and anthropogenic
heat [10]. As the most used variable in urban energy balance study, microclimate
significantly affects indoor and outdoor thermal comfort. In general, modification of
microclimate mainly focuses on the following variables; solar radiation, air tem-
perature, air velocity, and relative humidity [11]. The main objective of the urban
climate study is to minimize the microclimate modification that increases the UHI
intensity, which would also reduce the thermal discomfort and demands of cooling
loads. Therefore, the methodology of conditioning the microclimate modification is
constantly explored. As each city is attached to its context in adapting to the
regional climate, the approach frequently varies between one to another. This study
however looks closer into the analysis of the most reliable approach to investigate
the urban microclimate modeling of a dense tropical city through a comparison
study.

2 Urban Microclimate Modeling

As the study on urban climate develops, Oke [12] as one of the pioneers in this area
stressed three major methods in the UHI investigation; observation, theoretical, and
modeling. As the focus of this study, the modeling method described as a ‘sim-
plified presentation of reality to the current theory [13]. Atkinson [14] grouped UHI
modeling into the following approaches; hardware, physical equation, and
dynamical numerical. This study reviewed that the category outlined by Oke [15],
Svensson et al. [16], and Voogt [7] is the most discussed and relevant in the UHI
modeling are as follows; numerical, physical, and empirical.

The empirical modeling method is commonly used in early urban climate study.
As the main focus, the UHI investigation was performed through conventional field
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observation. Empirical modeling was formed by the statistical field data that then
formulated into mathematical equations [17, 18]. A significant study using
empirical modeling in investigating the relationship between urban canyon geom-
etry and UHI was conducted by Oke in 1981 [19]. From this study, Oke formulated
that maximum intensity of UHI in canyon space is resulted by the geometry of high
Height to Width (H/W) ratio and low Sky View Factor (SVF) value [11, 20], as
shown in Eqs. 1 and 2. The formulas are used as the basic model in this study;
particularly in closely investigate the urban temperature behavior in relation with
the UHI scenario.

dTmax ¼ 7:45þ 3:97 � ln H=Wð Þ ð1Þ

dTmax ¼ 15:27�13:88 � SVF ð2Þ

Physical modeling is an approach by using a scale model to represent the real
scenario of urban features. Oke [19] was also among the ones to extends the
empirical modeling to physical modeling. Numerical modeling applies the mathe-
matical model into a computer simulation. The rapid development of computer
technology provides solutions to the constrain of the both empirical and physical
modeling approach. It simulates a more accurate and precise physical and climate
features, as well as it eliminates the limitation of time, cost, and research variables
Batty [21] strongly described that the computer modeling as comprehensive, detail,
and allow planners to perform the more flexible hypothetical urban climate model.
Bruse [22] was among the scholars that pioneered the urban climate study by
developing the computer model.

The computer simulation as the form of numerical modeling is the recent
approach mostly applied to study the complex and dense urban climate. Besides,
computer simulation covers most of the urban climate modeling limitations. The
computer simulation does not only analyze the existing urban climate scenario but
also a hypothetical scenario that eliminates time challenges. Therefore, the com-
puter simulation is a trend approach among planners and scholars to assess the
relationship between urban physical features and climate variables to achieve the
most effective planning decision [23–26].

Yet, there is no one particular software covers all of the microclimate or thermal
comfort variables [27]. The rapid development and intense use of computer sim-
ulation in nowadays urban climate studies do not stop the effort of scholars to
include investigation on its’ reliability to perform the current urban scenario with
more complexity and meeting the contextual research objectives. The study of
reliability or compatibility of the urban simulation tends to always perform to test
the accuracy, effectiveness, and prediction of errors of the modeling approach. In
short, the reliability of the numerical modeling is often performed by doing vali-
dation investigation with other modeling approaches. The example of the reliability
study could be seen by comparing it with other simulation and field observations. In
the context of this study, the reliability investigation seeks to closely analyze the
gap of computer simulation results with the field data.
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3 Methods

This study is an extended discussion of the previous study [28–31] that validates
ENVI-met simulation through Oke’s model. The previous study aimed to confirm
the reliability of the ENVI-met from the early empirical mathematical model. Thus,
this study aims to elaborate on the reliability of the ENVI-met simulation by
comparing it with the field observation data. This study investigates two sites of
high rise residential urban blocks, situated in a dense city center of Kuala Lumpur,
Malaysia. The first site is a 19 storey block (Flat Bandar Tasik Selatan) while the
second site is a 15 storey block (Surya Magna). The building configuration in the
two sites is a Courtyard Canyon, with the canyon feature in the middle of the
courtyard. However, the direction of the canyon in Flat Bandar Tasik Selatan faces
East-West while in Surya Magna faces North-South.

The field data observation was conducted on 15 June 2015, set in the middle of
the courtyard. The 24-hours data was taken by using the VelociCalc Plus 10 cm
from the surface. This study presents data analysis of one of the three microclimate
variables; air temperature. With the existing scenario, this study investigated four
urban configurations; Courtyard, U configuration, Courtyard Canyon, and Canyon.
The Sky View Factor (SVF) varies in each configuration while the Height to Width
(H/W) aspect ratio remains constant. The simulation used ENVI-met V.3. The
climate data was inserted in the ENVI-met simulation configuration editor are as
follow: the initial temperature and inside temperature are 303.15 K and 293 K;
relative humidity is 83%; albedo of walls and roofs are 0.3 and 0.5; the wind speed
and direction are 1.4 m/s and 225 (South West to North East), and heat transmis-
sion wall and roofs are 1.94 W/m2 K and 6 W/m2 K). This study used the
250 � 250 � 30 size of simulation sections as the output data.

4 Results Discussion

This urban configuration and microclimate investigation presented the validation
study [31]. It justified the air temperature behavior within the canyon space from the
UHI model. It compared Oke’s Model (Eqs. 1 and 2) and ENVI-met simulation.
The results (Tables 1 and 2) pointed out that the drop of diurnal to nocturnal air
temperature developed as the SVF value increases. This situation was as presented
by dTmax in Oke’s model, the UHI intensities were lower when the SVF value
increases. Through comparison with the Oke’s model as the empirical modeling,
the results validated that Envi-met urban simulation was a suitable approach for this
study.

The further reliability study on the simulation approach is presented in this
paper. The results of this reliability study are also discussed according to the
microclimate data from each case site. Overall, regression analysis on the two case
sites of Flat Bandar Tasik Selatan (FBTS) and Surya Magna (SM) shows the
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significant correlations between the two discussed empirical and numerical
approaches (Table 3). However, the analysis indicates the small gap between the
simulated and observed microclimate data. This situation is due to the unrecorded
variables in the existing scenario that was not recorded in the simulation. Among
the variables are building material properties, anthropogenic heat from vehicles and
air conditioning, green area, and other vertical obstructions in sites.

The significant correlation findings from regression analysis point out that the
computer simulation and field observation are both valid approaches to study the

Table 1 Comparison of Oke’s model and Envi-met: East–West

Urban
configuration and
SVF

Oke’s model
dTmax = 15.27 − 13.88 *
SVF (°C)

Drop of Envi-met air temperature
(diurnal–nocturnal) (°C)

Courtyard (0.275) 11.45 dTmax decreases
when SVF increases

0.27 Drop of air temperature develops
by the increase of SVF
aU configuration shows higher air
temperature when faces West

U (0.309) 10.98 0.78a

Courtyard
Canyon (0.438)

9.19 0.45

Canyon (0.676) 5.89 1.32

Source Yola et al. [31]

Table 2 Comparison of Oke’s model and Envi-met: North–South

Urban configuration
and SVF

Oke’s model
dTmax = 15.27 − 13.88 *
SVF (°C)

Drop of Envi-met air
temperature (diurnal–
nocturnal) (°C)

Courtyard (0.611) 6.79 dTmax decreases for the
higher SVF

1.13 Drop of air temperature
increases as the SVF
develops

U (0.694) 5.64 1.19

Courtyard Canyon
(0.707)

5.46 2.5

Canyon (0.793) 4.26 2.96

Source Yola et al. [31]

Table 3 Microclimate regression analysis of observation and simulation

Canyon
direction

Reg.
analysis

Air temperature Relative
humidity

Wind velocity

East–West P value 0.000 0.000 0.000

R2 0.709 0.834 0.939

RMSE 0.140 °C
(0.4%)

3.460% (4.6%) 0.035 m/s
(4.3%)

North–South P value 0.000 0.002 0.022

R2 0.977 0.804 0.602

RMSE 0.262 °C
(0.7%)

1.60% (2.2%) 0.015 m/s
(2.2%)
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microclimate study. Specifically, this study stresses that the computer simulation
presents the identical pattern of result with the field observation with the tolerable
margin error. In the context of this study, the field observation data validates the
ENVI-met simulation as an effective tool of the numerical approach to investigate
the microclimate in the dense urban configurations.

5 Conclusions

The development of urban climate study is a part of the positive response to
numerous effects of climate change which requires urgent attention from both city
planner and policy makers. Thus, understanding valid approach(es) to reliably
explore the implications of urban growth and the resulting challenges is an essential
stage in urban climate study development. This will provide a range of opportu-
nities to generate comprehensive strategies to address climate change mitigation
actions. The regression analysis was adopted in this study to investigate the cor-
relation between the empirical and numerical approach, by comparing the results of
the observed and simulated microclimate data of a hypothetical urban configuration
in dense tropical residential site contexts. The results showed a significant corre-
lation between the two approaches. The finding shows that ENVI-met simulation
provides a strongly reliable results in the assessment of urban microclimate vari-
ables. It can also be inferred for the present study that the reliability of these results
is due to ENVI-met efficiency, the available features, and the level of accuracy the
technology brought to bear in modelling both two and three-dimension urban cli-
mate data. Finally, ENVI-met offers the opportunity to model a hypothetical urban
configuration which is a limitation of other empirical modelling methods.
Therefore, this study provides a scientific justification and the reliability of the
results and hence strongly recommend the ENVI-met as an alternative approach in
urban climate study.
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Evaluation of Urban Resilience
Performance Indicator Frameworks
in Indonesia

Raditya Pranadi, Triarko Nurlambang, and Lin Yola

Abstract Cities in Indonesia have continued to develop into centers of activity and
their position in disaster-prone areas such as fault zones and coastlines leads to
higher risks to various threats of natural and social disasters that can disrupt the
balance of city performance. A framework of urban disaster resilience indicators is
needed as an instrument to measure the performance of cities in Indonesia in
overcoming and adapting to disaster events that can occur anytime and anywhere.
From the results of the analysis based on a review of the literature theory and
concept of disaster resilience, Regional Capacity Index as an indicator framework is
still less able to describe the actual performance conditions of the urban disaster
resilience according to the facts of the field. There are physical and social char-
acteristics of the region as attributes of vulnerability to be factors that should also be
considered as an indicator of the urban’s resilient performance against the threat of
disaster. The formulation of indicator frameworks is proposed which is divided into
three main dimensions: the physical-ecological dimension of the region, the
socio-economic dimension of the community, and the administrative dimension.
The recommendations are expected to be an input for the government and espe-
cially to Badan Nasional Penanggulangan Bencana (BNPB) or the National
Disaster Management Agency (NDMA) in developing a framework of disaster
resilience city performance indicators in Indonesia.
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1 Introduction

City is a manifestation of the progress of civilization in a society because it is
formed from human activities, create interactions between spaces and form a spatial
system that causes the emergence of the urbanization process. Indonesia’s urban
population in 2045 will reach 67.1%. Meanwhile, Indonesia is one of the countries
with the highest disaster risk due to its geographic position which is between the
junction of the three tectonic plates of the world and is included in the Inter-tropical
Convergence Zone (ITCZ). Indonesia is the country in the world most exposed to
natural disasters with around 60% of the total population in 2018 at risk [1, 2].

Measuring appropriate indicators, such as through a multi-risk understanding
approach, helps city governments assess current and future needs and capacities so
that cities can develop comprehensive strategies [3]. The National Disaster
Management Agency or Badan Nasional Penanggulangan Bencana (BNPB) has a
set of assessment indicators namely Regional Capacity Index (RCI) as a measuring
tool for regional readiness to face the threat of disaster which is then proxied as a
measure of the level of resilience of a province/district/city. However, the RCI still
focuses on the city’s ability to overcome threats which is measured by the presence
(or absence) of structural and/or non-structural mitigation policies or activities.
Meanwhile, resilience is an attribute in a social system or place with different
characteristics of each city and can face a variety of disturbances. This study seeks
to find out the framework of measuring the urban disaster resilience appropriately in
the context of regional conditions in Indonesia.

2 Research Methodology

This research was conducted through a descriptive-qualitative approach. To
understand disaster risk management, including disaster resilience well use the
system approach. Due to the Corona Virus Disease 2019 (COVID-19) pandemic,
the research method is then carried out an exploratory study and in-depth literature
review through the study of scientific articles and other literature sources. This
research focuses on Indonesia by taking several cities as sample case study loca-
tions to help explain the analysis. The selection of several sample cities considers
the historical background of disaster events that have been experienced in the city
as well as the availability of data owned. Out of a total of 98 cities in Indonesia,
only 13 cities have different RCI values a year.
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3 Results and Discussion

The calculated RCI value data for each region is obtained through the BNPB’s
InaRISK application which can be accessed through the inarisk.bnpb.go.id online
page. However, the available RCI data for each city is incomplete for all regions
because not all local governments conduct the assessment at the same time.
Therefore, out of a total of 98 cities in Indonesia, only 13 cities have different RCI
values a year. Therefore, the analysis of urban disaster resilience performance was
carried out only in 13 cities as follows in Table 1.

To find out the performance of the city’s disaster resilience, an analysis of RCI
value increase obtained to the data of disaster events that occurred. Cities are
grouped by disaster type so that they can be comparatively analyzed between cities
with the same characteristics of disaster events to obtain the right interpretation. The
13 identified cities can be analyzed for their resilience based on disaster type groups
of floods and earthquakes.

In the category of flood disasters, there are the cities of Jakarta, Semarang, and
Bima that have quite intensive flood disaster events often occur with a record of
having a large impact of loss and damage. Two of three cities namely Jakarta and
Bima has experienced a decrease in the number of victims affected by the disaster
since 2016. This is in line with the increase in their RCI value experienced.
However, there are anomalous conditions for another one, Semarang. The number
of flood disaster events in 2015 and 2019 decreased compared to the previous year,
but there was an increase in the number of victims affected (Fig. 1). If reviewed
geographically, the location of the 2019 flood disaster is close to the sea and
exposed to flood rob with conditions have a land surface that has decreased and has
a high risk of disaster. While the location of the 2015 disaster is mostly in the
central area of the city and has a low risk of disaster.

Table 1 Comparison of RCI
values in 13 cities in
Indonesia

No City 2016 RCI value 2019 RCI value

1 Jakarta 0.44 (Moderate) 0.75 (Moderate)

2 Semarang 0.49 (Moderate) 0.61 (Moderate)

3 Yogyakarta 0.51 (Moderate) 0.55 (Moderate)

4 Cilegon 0.32 (Low) 0.55 (Moderate)

5 Denpasar 0.50 (Moderate) 0.52 (Moderate)

6 Mataram 0.49 (Moderate) 0.68 (Moderate)

7 Bima 0.49 (Moderate) 0.72 (Moderate)

8 Kupang 0.46 (Moderate) 0.54 (Moderate)

9 Palangkaraya 0.41 (Moderate) 0.54 (Moderate)

10 Samarinda 0.40 (Moderate) 0.50 (Moderate)

11 Gorontalo 0.27 (Low) 0.64 (Moderate)

12 Ambon 0.47 (Moderate) 0.53 (Moderate)

13 Ternate 0.42 (Moderate) 0.59 (Moderate)

Source InaRISK BNPB, accessed in December 2020
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In the category of earthquake disasters, BNPB recorded from 2000 to 2019,
many earthquake events occurred in the Bima and Ambon. The increase in RCI
value in Ambon shows disharmony with the data on the number of victims affected
because the number of victims affected has increased and along with the number of
earthquake disaster events that occurred increased. From the interpretation, it was
obtained that there are also inconsistencies between the value of RCI and the
condition of the city’s resilience according to the data in the field. If reviewed
geographically, the earthquake disaster in Ambon in 2019 has a large number of
affected victims because the epicenter location is on land and close to urban areas.
Meanwhile, disasters in previous years were generally more common at sea and
away from urban areas (Fig. 2).

Fig. 1 Number of a flood disaster victims in Semarang and b earthquake disaster victims in
Ambon in 2000–2019

Fig. 2 Comparison of earthquake shakemap in Ambon City in 2017 (left) and 2019 (right)
indicates the difference in epicenter location
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The results of an in-depth analysis of the cases of Semarang and Ambon City
showed that there are influential factors in city’s resilience, such as the character-
istics of disaster events (frequency, duration, intensity) and the nature of vulnera-
bility (distance from the source of danger, conditions of settlements, population
density) (Table 2).

Various concepts of disaster resilience indicator frameworks have been compiled
and developed by various countries and experts. Based on analysis of various
theories, concepts, and data that have been done before, 3 dimensions of perfor-
mance of the city’s resilience to disasters will be formed by a collection of com-
posite indicators, namely the physical-ecological dimension, the socio-economic
dimension, and the administrative dimension.

Table 2 Recommendation of components and variables for developing indicator framework of
disaster resilient cities in Indonesia

Components Variables Justification

Physical-ecological dimensions

Land use % Area of critical land, % area of urbanization
(developed land)

[4, 5]

Hazard magnitude Rainfall, earthquake magnitude, tsunami wave
inundation, sea wave height

[4]

Hazard intensity The average frequency of hazard occurrence [6]

Topography % Slope [5]

Disaster mitigation
infrastructure

Availability of disaster mitigation buildings, access
distance

[7]

Socio-economic dimension

Income level Gini index/Coefficient [7, 8]

Population Number of potential exposures people, gender ratio [6, 9]

Asset ownership Land/housing ownership (%) [4, 10]

Education Level of education, number of schools safe from
disaster (disaster curricula)

[4]

Administrative dimension

Preparedness Level of public participation, response team trained,
disaster literacy, level of understanding of risks in
community

[4, 8, 11,
12]

Financial capacity % Budget allocation for disaster risk reduction
activities, % disaster funds

[4]

Planning Disaster risk reduction-based policies [12, 13]

Governance and
regulation

Effectiveness of disaster early warning systems,
regulations

[4]

Source Compiled from any source, 2020
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4 Conclusion

It is obtained that the factor that shapes the urban disaster resilience is not only the
capacity of the community, but also the physical and social characteristics. RCI has
still not been able to provide a comprehensive picture of how the city’s resilience to
disaster was formed so that repairs are needed. Therefore, three-dimensional per-
formance of the city’s resilience to disasters is proposed, which will be formed by a
series of composite indicators, namely the physical-ecological dimension,
socio-economic dimension, and administrative dimension.
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How Does Urban Development
Contributes to Urban Heat Island:
A Decade Increase of Urban Heat
Intensity in Jakarta Metropolitan Area

Sofi Ulfiasari and Lin Yola

Abstract Rapid Population growth and economic movement have had a significant
impact on the social and environmental change of Jakarta. The dense development
of Jakarta goes horizontally and vertically in the city center. The trend also expands
and encourages the interaction between the city center and the buffer cities within
the Jakarta Metropolitan Area. As a result of the intense socio-economic activities
in the city center, the phenomenon of Urban Heat Island (UHI) emerges as the city
issue. The rapid increase of UHI intensity worsen the and climate change and is a
challenge for Jakarta in realizing a sustainable city agenda. This study indicates a
lacking of the focused investigation on the correlation between urban development
and UHI in Jakarta Metropolitan area. Therefore, this study aims investigates a
decade by using the analysis of Landsat 5 and 8 satellite imagery asses the building
density index value and albedo. The variables include the land surface temperature,
vegetation index, land cover and satellite light imagery. This study pinpoints the
significant impact of urban development on the UHI intensity. The results of this
study provide scientific contributions to academia, industry and city governments in
the formation of a policy framework for the UHI and climate change mitigation
agenda in Jakarta.

Keywords Albedo � Building density index � Jakarta metropolitan urban devel-
opment � UHI

1 Introduction

Jakarta Metropolitan Area, locally known as ‘Jabodetabek’ dated from 1997 with
strengthening and concentration of the economic concept is the capital city that,
handle 50% of circulation of state finances [1] and now became a largest
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metropolitan area in Indonesia with 6 cities in 3 provinces. In 2019, the Jakarta
population a central of Jabodetabek has reached 10.5 million [2]. This trend raises
environmental issues, especially the increase in urban air temperature, which is one
of the main contributors to climate change. In this context, one of the focus issues
that need to be targeted for a solution in Jakarta is the Urban Heat Island
(UHI) phenomenon. The temperature increase in the city area significantly affects
the level of thermal comfort and the energy consumption. A 0.03 °C yearly tem-
perature increase accelerates atmospheric modification conditions [3].

UHI is defined as the temperature increases in urban areas compared to the
surrounding environment that starts after sunset [4–6]. UHI can achieve a maximum
temperature rise of 5.6 °C in urban zones [7, 8]. While the temperature difference
between urban and rural can reach 12 °C in a metropolitan city [9]. Jakarta’s
surface temperature can exceed 34 °C which reaches the highest level 3–4 h after
sunset in downtown Jakarta [10]. Jakarta experienced the highest temperature
increase (0.82 °C). In 2019, the year that experienced the second highest temper-
ature rise after the 2016 phenomenon, compared to the temperature vulnerability of
1981–2010. This illustrates that UHI is a significant issue that requires urgent
solutions in Jakarta Metropolitan Area, because the UHI issue is one of the main
challenges in realizing the climate change mitigation agenda. If this phenomenon
continues, it will give an impression of an increase in global temperatures [11].

The factors that cause UHI [12] are increased anthropogenic heat, reduced
evaporation, increased heat storage, increased radiation and reduced convection. In
addition, population and urban density measures will also affect the intensity of the
urban heat island [7]. Asian cities are growing with increasing population and city
size rapidly, due this situation there is any variation and trend changing in urban
heat island [13]. Populations may also track the trailing climate through migration
or dispersal, or they may go extinct [14].

The increase in the intensity of the UHI is a variable that cannot be separated
from the discussion of climate change mitigation. Reducing increased emissions is
one of the national targets on the agenda in the National Action Plan for Reducing
Greenhouse Gas Emissions (RAN-GRK), as a follow-up to Indonesia’s commit-
ment to dealing with climate change issues. However, there is lacking of the
intensive studies on the past decade on UHI in Jabodetabek. Therefore, this study
aims to provide a study on the mapping of UHI as a measure to mitigate the
intensity of UHI in the Jakarta Metropolitan Area, the largest metropolitan area
facing the highest UHI issue in Indonesia today. The use of remote sensing images
is able to obtain the intensity and distribution of UHI temporally [15]. So that UHI
detection can be done in a relatively short time compared to having to measure in
the field [16].
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2 Literature Review

2.1 Urban Climate

Urban climate is the result of the interaction between the urban surface and the
lower atmospheric layer which takes place radiatively, thermodynamically, and
aerodynamically so that it can change surface temperature, air temperature,
humidity, rainfall, air quality, surface energy flux, mixing layer height, boundary
layer wind, and turbulence in urban areas [17]. Urban Heat Island is a characteristic
of high temperature that is concentrated in an urban area [16]. Urban Heat Island
arises because the isotherm pattern forms an island-like pattern. The temperature
difference between urban and rural can reach 12 °C in a metropolitan city [9].
Urban Heat Island occurs as a result of changes in temperature, albedo, evapo-
transpiration, and energy flux [12]. This phenomenon is a clear example of humans
being careless in modifying the climate [18]. According to Oke [7] and Sobrino
et al. [19], the spatial and temporal characteristics of UHI vary widely depending on
local changes in urban form and function. The size of the UHI is also strongly
influenced by local meteorological conditions and geography (topography, presence
of water bodies such as lakes or rivers, soil types, etc.) of the local area. In addition,
population and urban density measures will also affect the intensity of the UHI [7].

Microclimate scale urban heat island have been frequently associated with global
warming [20]. The urban heat island effect resembles a system that makes urban
residents need air conditioning, while air conditioning will increase electricity
consumption and can contribute to urban heat. Some of the negative effects of urban
heat island among them the deaths of hundreds of people in the summer caused by
heat wave [21]. The energy consumption is high in the area with high UHI vari-
ations and the other way around [22]. The rising greenhouse gas concentration
cause an elevation in temperature at both urban and less urbanized area direct urban
heat island to increase [23]. Currently, human activities are no longer limited to
only in the morning, technology has helped humans to move into the night, this has
led people, especially in urban areas, to use it to continue producing even up to
24 h [24].

2.2 Urban Development

With the background of rapid urbanization, the population living in urban areas is
forecasted to be 5 billion by 2030 [25]. Urban development cause urbanization and
migration of population from rural to urban areas, this phenomenon isolated pop-
ulation centres are changing into metropolitan cities and still growth because urban
development was viewed as an end result of human actions, and the value system of
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urban society as the primary source of the impulse for actions [26] Urban sprawl is
the phenomenon of disproportional expansion of urbanized areas into undeveloped
land [27].

Human activities on earth inevitably affect land cover which refers to the
physical and biological cover above the soil surface, including water, vegetation,
vacant land and/or artificial structures [28]. Numerous modifications of land surface
will occur as an accumulating number of people migrate into metropolitan areas
[29]. So that one indicator of the UHI is the amount of waterproof material can store
heat [30].

The configuration of spaces and buildings in the dense urban area plays a
significant role in the urban microclimate and outdoor activities [31]. The solar
radiation trapping effects in urban spaces depend on urban configuration, vertical
obstruction and roughness play roles of creating shadow effect [32]. The presence
of natural vegetation influenced a lot in the distribution of Land Surface
Temperature [33].

3 Methods

The computer simulation is a reliable tool to climatically responsive urban con-
figuration study, technology helped climate study more effective and efficient [34].
Surface Urban Heat Island first observation from satellite-based sensors in 1972 and
landsat is the one which has thermal sensor which can provide temperature in real
time [16]. The difference daytime and nighttime urban heat island is the anthro-
pogenic heat had bigger effect at night, based from computer simulation [35]. So
that, in this study using nightlight imagery satellite to provide how heat produce at
night that can increase heat storage. To detect surface urban heat island and its
correlation with urban development, built-up index, green index and city light are
needed to correlate with surface temperature.

This study was conducted in the area of Jakarta metropolitan area (Jabodetabek)
situated at 3 province which are DKI Jakarta, West Java, and Banten. A fullscene
Landsat 5 and 8 (path 122 row 64 and 65) of 2009/07/29, 2014/9/13 and 2019/8/1
were acquired with a little cloud cover. The very high resolution (VHR) imagery
was used to calculate the percentage of a Normalized Difference Built-up Index and
land surface temperature. Nightlight satellite data image from NOAA of 2014/7/1
and 2019/4/30 was used to extract city light.

The formula for calculating LST For Landsat 5,

Radiance ¼ LMAX� LMIN
QCalmax� QCalmin

� ðQCal� QCalminÞþLMIN ð1Þ

where the gain and offset can be obtained from the header file, Qcalmin = 1,
Qcalmax = 255, Qcal = DN, and Qmax and Qmin.
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For Landsat 8 Using the radiance rescaling factor, Thermal Infra-Red Digital
Numbers can be converted to TOA spectral radiance.

Lk ¼ ML � QcalþAL ð2Þ

where

Lk = TOA spectral radiance (Watts/(m2.sr. lm))
ML = Radiance multiplicative Band (No 10)
AL = Radiance Add Band (No 10)
Qcal = Quantized and calibrated standard product pixel values (DN).

Spectral radiance data can be converted to top of atmosphere brightness tem-
perature using the thermal constant Values in Metadata file,

T ¼ K2
In ðK1=LkÞþ 1

ð3Þ

where T is the effective at-satellite brightness temperature in Kelvin, K1 = 666.09
(m.W.cm−2 . r−1) and K2 = 1282.71 K are calibration constants, and TTM6 is the
spectral radiance in m.W.cm−2 . sr−1.

The formula for calculating Normalized Difference Built-up Index as follows
[36]. Simply, in the NDBI image the built-up area and barren pixels have a positive
values, whereas the negative or zero values mean other land covers, allowing the
built-up regions to be set automatically.

NDBI ¼ SWIR � Nir
SWIRþNir

ð4Þ

Normalized Difference Vegetation Index shown biomass and vegetation health
index [37] which has correlation with land surface temperature [38]. The formula of
NDVI has result from −1 to +1, means no vegetation to highest possible density of
green leaves [39]

NDVI ¼ Nir � Red
Nir + Red

ð5Þ

To understanding the correlation between land surface temperature, build-up
area and city light, the approach is used to estimate correlation on the linear
regression model as follows:

Y ¼ aþ bx ð6Þ
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4 Result and Discussion

4.1 Urban Development

Being the capital city of Indonesia, the sprawling metropolitan city of Jakarta is the
centre of government as well as business activities in Indonesia. Jabodetabek is a
metropolitan district dated 1997 became the fastest growing city in Indonesia and
the world’s second-largest conurbation, the development in every city and its
integration through infrastructure creates more and more built-up areas.
Urbanization occurred in every region, until it spread closer to Jakarta. Data pro-
cessing Landsat satellite imagery using SWIR and NIr sensors produces built-up
index to show how the cities grown.

At last, 10 years development in Jabodetabek, built-up area growth 250% from
west to east, high density built-up area growth up to 500% from 2009 to 2019 and
found in core cities (Fig. 1). Built-up area growth following the infrastructure and
access, the low density shown increasing new housing in the suburbs. The high
density built-up means more areas covered by high buildings which can indicate as
a characteristic of a metropolitan city. The high density building found in North
Jakarta at 2009 and grows in Tangerang (westside) until Bekasi (eastside) at 2014–
2019. High density built areas grew rapidly in Tangerang and Bekasi, in 2009 there
was a low density, then changed to high density in 2014 so that the surrounding
area turned into a built area with low density (Table 1).

National Oceanic and Atmospheric Administration produce nightlight satellite
imagery that can shown city light as a product of human activities at night (city
light) shown in Fig. 2. City light comes from the use of lights in built-up areas,
lights that come from vehicles and objects that radiates heat.

In 2014, there were high brightness reaching 640 nW/cm2/sr, but in 2019 the
highest brightness level was only 385 nW/cm2/sr. Figure 2 shown that Jakarta as a
core and the city light is fading away from the centre, straight line pattern (road)

Fig. 1 Jakarta metropolitan area normalized difference built-up index 2009, 2014 and 2019
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with high brightness from the centre to the east. In 2019, city lights appear stronger
and flatter, the light connected each region and the most brightness is in each core.
In 2014, the highest city light appears when traffic jam at the core of the city but in
2019, city light spread up rapidly from the core (Jakarta) to the suburbs (west-east).

Spatially, NDVI that is shown in Fig. 3 in Jakarta Metropolitan Area non
vegetation found in coastal areas, in 2009 the data was taken at harvest time so that

Table 1 Normalized difference built-up index area

No Value Dense index km2 (2009) km2 (2014) km2 (2019)

1 <0 Non building 5855.17 5246.40 4406.74

2 0–0.1 Low density 795.57 1080.14 1518.74

3 0.1–0.2 Mid density 153.773 445.10 840.14

4 0.2–0.3 High density 9.45 42.23 47.52

Fig. 2 Jakarta metropolitan
area city light 2014 and 2019

Fig. 3 Jakarta metropolitan normalized difference vegetation index 2009, 2014 and 2019
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the level of greenness was relatively low even though the three data were recorded
during the dry season (Table 2).

4.2 Urban Heat Island

Jakarta Metropolitan Area LST distribution ranges from 0 to 40 °C with a cen-
tralized pattern in Jakarta and evenly spreads to its suburbs. Urban heat island
occurs as a result of urban growth that is getting faster and wider in suburban areas.
In 2019, the temperature distribution approaching 40 °C is in the Jakarta area as a
whole and there is a line pattern that stretches from south to north that divides the
centre of Bogor City of Jakarta according to the main road (Fig. 4).

The temperature value in suburban areas ranges from 18–34 °C, sub-urban areas
that have a relatively flat altitude and the same as Jakarta have a temperature
difference of up to 5 °C, while for areas that have a different altitude, the tem-
perature difference reaches 10 °C. When viewed from the distribution pattern, the
highest temperatures occur in areas with the highest human activity such as in areas

Table 2 Normalized difference vegetation index area

No Value Dense index km2 (2009) km2 (2014) km2 (2019)

1 <−0.03 Non vegetation 90.64 134.21 106.39

2 −0.03–0.15 Sparse vegetation 611.45 222.95 267.62

3 0.15–0.25 Moderate vegetation 867.37 647.97 818.43

4 0.25–0.35 High vegetation 866.71 830.67 1060.61

5 0.35–1 Dense vegetation 4341.68 5023.27 4606.04

Fig. 4 Jakarta metropolitan area land surface temperature in 2009, 2014 and 2019
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around transportation routes, downtown areas and industrial areas. The minimum
and maximum land surface temperature in Jabodetabek increase 3–5 °C at last
10 years (Table 3).

Correlation analysis has been done to find out the relationship between LST and
NDVI which have shown a negative correlation, land surface temperature will
lower if the dense vegetation is high. The city lights only have a small impact as
temperatures at night, this variable can show how the cities works for 24 h, which
can contribute to warming when the UHI occurs at night. Electricity and vehicle
consumption at night shows a correlation with temperature. However, conditions
that are too small in scale cannot provide detailed data so it is necessary to calculate
electricity consumption and exhaust gas results in vehicles at night. NDBI and City
light are the factors that influence the land surface temperature seen in the positive
correlation results. NDBI correlated by 50% and City light correlated by 40% in
increasing land surface temperature, while NDVI has a negative correlation means
when NDVI increases, the temperature will decrease.

5 Conclusions

The urban temperature in Jabodetabek has reached over 30 °C is a real threat to not
only city thermal comfort but also the energy consumption. This study points out
that there is a rise of UHI intensity from 2009 to 2019 in the past decade. Economic
activity is the biggest cause of accelerated temperature rise, changes in land cover
make heat storage more widespread. City lights at night only account for 20% of the
increase in temperature. Concentrations of City light brightness occur in City
centers and streets (straight line) indicates the traffic jam, that may cause the
temperature rising. Built-up area increasing 500% in a decade from west to east, the
highest density found at North Jakarta, Tangerang and Bekasi. This phenomenon
will make the urban climate system rapidly change. Built-up area increasing elec-
trical consumption that increasing city light and heat storage in city, when the heat
sorage larger than the ability of vegetation to absorb heat. So that vegetation in city

Table 3 Land surface temperature’s correlation

Correlation 2009 2014 2019

LST and
NDVI

LST = −8.0566
NDVI + 32.687
(r2 = 0.3108)

LST = −8.0495
NDVI + 32.687
(r2 = 0.3248)

LST = −8.6952
NDVI + 34.559
(r2 = 0.2574)

LST and
NDBI

LST = 13.514
NDBI + 31.921
(r2 = 0.5058)

LST = 15.13
NDBI + 30.68
(r2 = 0.5137)

LST = 17.173
NDBI + 31.672
(r2 = 0.4601)

LST and
City Light

LST = 0.2864 City
Light + 27.061
(r2 = 0.4417)

LST = 0.1865 City
Light + 28.687
(r2 = 0.3847)
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can’t withstand increasing land surface temperatures. The finding of this study is a
significant reference for UHI and climate change mitigation national agenda to
enhance the movement towards the cities sustainability targets.
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Urban Self-organization
from Approaching Collective Home
Spheres, Through the Case of Kampung
Akuarium, Jakarta

Hiroto Ota

Abstract This paper proposes an original method of group dialogue with inhabi-
tants, called Sketch-log Dialogue, that combines Bohm Dialogue and free drawing,
with the goal of developing an approach to planning and design that fosters the urban
self-organization. This method was put into practice in Kampung which is said to
have a high capacity for self-organization. As a result, a variety of Home spheres
were drawn in the kampung Akuarium depending on the values and experiences of
each individuals, and the inherent order and organization by the community were
revealed. This method is useful for improving the living environment in detail by
focusing on the individual as the smallest unit of self-organization.

Keywords Self-organization � Home sphere � Dialogue � Kampung � Urban
planning

1 Introduction

1.1 Planning Theory to Foster Urban Self-organization

Since the end of the twentieth century, the breakdowns in modern urban planning
have been pointed out one after another, and the concept of urban self-organization
has been gaining attention. This is a key mechanism through which cities sponta-
neously and dynamically evolve and adjust to changing circumstances [1–3]. In
parallel, there has been a rapid increase in articles and discourses [4].
Self-organization is a term used by researchers in a variety of ways, but the main
stream in urban studies is to encapsulate theories and concepts of informal planning,
insurgent planning, active (urban) citizenship, and bottom-up participation in
planning [5]. As Marshall [6] observes: “city planning is effectively premised on the
idea of the unplanned city as disordered and dysfunctional”. In this sense, a slum is
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seen as a settlement to be removed. But is it right to judge that the settlement should
be removed in a disorderly manner solely because of the lack of physical condi-
tions? It would lead to the loss of the urban cultural landscape and their own
residential culture. In Indonesia, there are communities and close settlements called
kampung; being mostly a self-initiated and self-constructed urban settlement, with
sometimes low housing qualities and always no security of tenure [7]. According to
the current urban planning, kampungs are often judged as “slums”. The word
“slum” is not only associated with the lack of physical conditions, but also with a
negative image of the people living there and their lives [8]. In fact, kampungs have
capacity to their own condition ‘organized’ and to be regarded as environmentally
continuous and culturally authentic living, even if the density of residents is very
high [9]. According to S. Moroni et al. self-organization has the following three
characteristics; Self-building, Self-governance, Self-coordination [10]. Kampung
can be thought of as a living environment that makes full use of these three abilities
and continues to grow in a flexible way. This paper will focus on the smallest scale
of self-organization. That is, the design of the living environment by individuals.
The three characteristics of self-organization are also based on individual action at
the micro level. These actions are based on people’s value judgments, independent
of public standards, and planners and designers must learn their value systems.
Specifically, this paper introduces a drawing-based interaction method developed
by H. Ota [11] as an approach to valuing individual residents.

1.2 Case Study in Kampung Akuarium, Jakarta

In 2016, Kampung, on the coast of North Jakarta, was evicted by the Jakarta
Provincial Administration under the regime of the former provincial governor for
projects aimed at infrastructure development and greening; Kampung Akuarium
was one of them, and about 500 families lost their homes (Fig. 1).

However, in April 2017, the current governor of the province took office and
changed the policy to return to the settlement, and a temporary shelter was built in

Fig. 1 Site of Kampung
Akuarium
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2018. About few months after eviction, Rujak Center for Urban Studies, together
with several organizations and with the displaced community, has supported and
empowered the people in early process of recovery, to recover the citizenship ID, to
communicate with the state’s related sectors, to coordinate the temporary housing
and finally to plan the new housings [9]. In the new plan should be not only the
physical environment but also the entire human environment with all of its tangible
and intangible qualities. In the past two years, they have organized the shelter in
their own way, transforming it from an inorganic shelter into lively living envi-
ronment. In this paper, we made dialogue with the inhabitants in the temporary
shelter for approaching to their own Home sphere and Evaluating by an original
way of sketches [11].

2 Method: Sketch-Log Dialogue

① Based on “Bohm Dialogue”

H. Ota has developed the original method of dialogue, called “Sketch-log
Dialogue”. It is based on the principles of Bohm Dialogue [10], is below 1–4.
(1) The group agrees that no group-level decisions will be made in the conversation.
(2) Each individual agrees to suspend judgement in the conversation. (3) As these
individuals “suspend judgement” they also simultaneously are as honest and
transparent as possible. (4) Individuals in the conversation try to build on other
individuals’ ideas in the conversation. In other words, dialogue is not about saying
what each other has thought of beforehand, but about sharing new meanings at that
moment and place. Dialogue practitioners do not use operating concepts, but try to
elicit stories based on informants’ values and value judgments.

② Group dialogue with Sketch-log

The dialogue—to one inhabitant at a time—proceeds from talking about individual
life history in the city to talking about what he is evaluating in his own sur-
roundings. At the same time, the participants make ‘hand-drawing sketches’ of the
contents to visualize the notions, share, and confirm (Fig. 2).

You have to draw a sketch and then show it to the informant, if wrong rewrite it,
again and again until they completely understand each other by unstructured way.
The sketch in this method is not a correct record of the phenomenon, but a scaffold
for communication, and the drawn Sketch-log is evidence that the meaning content
could be shared among the interlocutors. Drawing and showing sketches to each
other at the same time makes communication more interactive. In this method
(Fig. 2), approachers usually draw several dozen sketches in one dialogue. Also, the
several scales and times of maps help you to communicate easily.
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③ Approaching Home sphere in Kampung Akuarium

The Home sphere is not just a range of living activities, but a living environment
that is valued by its inhabitants. Therefore, it is more important to understand the
value judgments and the mechanisms behind them than the areas and forms. In this
practice, we tried to approaching Kampung people’s Home sphere, Area dimana
yang dirasakan seperti rumah sendini (in Indonesia), and evaluating to their own
surroundings in the temporary shelter and also to the living environment before
eviction, and their memories. After dialogue, we hold the meeting with the com-
munity and cross-checked about our output.

3 Result

3.1 Inhabitant’s Home Sphere and Evaluating

We made dialogue with 12 inhabitants, varied in gender and livelihood, from Nov
21th to 25th, 2018. The location was arranged by the inhabitants, such as in their
house, under the eaves, or Mushola (Table 1).

Fig. 2 Sketch-log dialogue

Table 1 List of informants

Informant Date Age Gender Block Note

A Nov 21/2018 30’s f C Housewife

B, C Nov 22/2018 40’s, 40’s f, m C, C Shop clerk, shop owner

D Nov 22/2018 40’s f A Housewife

E Nov 23/2018 30’s m C Fisherman

F Nov 23/2018 30’s f C Housewife

G Nov 23/2018 30’s m C Trailor, RT leader

H, I Nov 24/2018 60’s, 30’s f, f A, A Housewife

J, K Nov 25/2018 40’s, 40’s f, f B, B Aquarium shop, housewife

L Nov 25/2018 30’s f C Housewife
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The results obtained are shown in the Fig. 3. The example sketch shown is one
of several dozen. As you can see, Home spheres have very diverse shapes based on
the values of each inhabitant. It is closely related to personal experiences and
memories in this kampung. For example, Informant-A came from Luar Batang, next
to Kampung Akuarium, and she’s house located near by the steel bridge before
eviction. In front of her house, people were gathering before, and she evaluated
such a meeting space. She also liked to see pasar ikan before. So, we drew her
Home sphere like Fig. 3, it includes not only in Kampung Akuarium but also in
Luar Batang. Others, Informant-D, whose home sphere is the road to the neigh-
boring kampung, says the kitchen in front of his house is the most important, and he
contributes to the community through the kitchen. Informant-E, a fisherman, saw
the Home sphere on the sea and the open space playing soccer with children. L,
who says the children of Kampong are the most important, has opened up her house
as a second kindergarten. They are actively taking action in the Home sphere and
contributing to the living environment by invoking it. In other words, it can be said
that the kampung is self-organizing through the Collective Home sphere and
evaluating by the inhabitants.

Fig. 3 Collective home sphere and evaluating
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3.2 Community Based Organizing

Figure 4 are the plots of individual’s dwelling place from before eviction up to the
present. This figure shows that it’s important for them to live in the almost same
place with familiar people. The community leader said that it’s one of their history.
And we called it “Tempat Nyaman (means Comfortable place)” at that time of
meeting. It has been found that people who are familiar with each other actually
have a similar Home sphere. Tempat Nyaman is information that is unknown to
outsiders, and is an inherent order. In the future, whatever the plan of rebuilding, it
will remain as one of invisible order. These facts show that a unique inhabitant
culture has been fostered in about 40 years.

Forced eviction has further strengthened the unity of the community. In fact,
they are more proactive than ever in improving their own living environment in
Kampung. They have tackled the garbage problem, added greenery and gardens,
started community businesses, and held numerous meetings. Even in temporary
shelters, they have naturally made communal spaces attractive and enjoyable. The
question of slum or kampong is clear from the enthusiastic efforts of the Kampung
Aquarium, and we can learn a lot from them. These are parts of self-organization by
community and are the wisdom of living together.

4 Conclusions

In this paper, we proposed a dialogue method “Sketch-log Dialogue” for under-
standing and fostering the mechanism of Urban self-organization, especially living
environments in neighborhood. The method revealed the Home sphere as perceived
and valued by the individuals, the order understood only by the kampung people,
and the activities actively undertaken by the community. These facts suggest that
self-organization occurs at multiple scales: individual, collective, and community.

Fig. 4 History of individual’s dwelling place
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In particular, our proposed dialogue method is very useful in understanding the
individual scale. In this case, the concept of the home sphere, which is closely
connected to personal values, value judgments, life experiences and memories, and
can also be grasped as a space, is useful. This is a methodology to learn from people
who are actually creating urban landscapes, rather than predetermining the com-
ponents as an operational concept.
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Urban Fortification and the Contestation
of Space: A Case Study in Kayu Putih
Housing Complex

Dita Trisnawan, W. Muhamad Rifki Ramadhan, Antony Sihombing,
and Achmad Hery Fuad

Abstract Since the tragedy of May 1998 riot in Jakarta, there have been attempts
by the community to protect themselves and their properties. The efforts to add
protections are achieved through fortification of the area where they live, so that it is
closed and difficult to access for outsiders other than the residents. This fortification
effort is against the 21st principle of The Charter of New Urbanism that encourages
urban areas to be more open, letting cities become friendly places for people,
inclusive, and more enliven. This principle aims to create a more dynamic con-
testation [1] in urban spaces as an effort to improve the livelihood of the city
residents, and yet fortification as a protective effort is contradicting the very prin-
ciple. The Kayu Putih area is chosen as the study area because the author has been
part of the residents of the area and witness the development of the fortifications
from May 1998 incident up till now, the period of Covid-19 pandemic. Therefore,
this study reviews how the fortifications affect the contestation of spaces [2] within
the urban setting, and sees its impact on its society [3]. This research uses quali-
tative method by carrying out field surveys ethnographically in order to access the
phenomena and see the impacts that come up. In addition, supporting question-
naires are used to see residents’ opinions on fortification, spatial use patterns, and
the impact of fortification from time to time on their daily activities and towards the
urban space. This study found interesting patterns, especially on the surrounding
gates, which became sort of fortresses of the compound/area. Even though the gates
closed or have limited access, its existence opens other opportunities for activities,
which will not appear if the gates remain open. This research hopefully helps urban
designers to consider the expected security [4], as well as the social aspects of
fortification and its openness, so that there would be balances between the fortifi-
cation effort and the contestation of its urban space.

Keywords Contestation of space � Lefebvre � Space production � Spatial repre-
sentation � Urban fortification
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1 Introduction

It cannot be denied that urban development [5] in Indonesia (especially in the city
of Jakarta and its satellite area [Jabodetabek]) has become a significant part of
physical evolutionary phases that change many non-physical aspects of living,
which influence the way people urbanizes.

Fortification as a concept plays an important role in the critical narration of urban
development. Fortification is a term that has long become writer’s research topic
and concern. During these times, many puzzling questions came to mind and these
questions could be developed into a deeper research plan for further research
writing purpose. Many of these questions were triggered by writer’s previous
knowledge on fortification within the urban image changes/scope after May 1998
riot in Jakarta (that recorded an architectural appearance post Jakarta’s riot). In
another scope, further knowledge on Urban Design—specifically about The
Lexicon of New Urbanism [6]—delivered The Charter of New Urbanism that
contains ideal housing and settlement plan principles. These two early scientific
scopes drive the writer to study about fortification term deeper within the urban
architecture context, while also try to understand the context in anthropological
perspective.

Contestation, according to Merriam Webster dictionary definition means con-
troversy; debate, the word contestation and the word contest also have the same
origin, meaning that a contestation can be called a debate, a fight, a bet, a
competition in a contest that has a contestant in it. In the context of urban space,
urban contestation has contestants in the form of city residents who take part in a
contest in order to utilize its urban space. City residents make use of this urban
space through various methods, strategies and tactics [3]. The use of urban space
within these various perspectives is a form of manifestation of enlivening urban
space life [7].

Fortification makes city space [8] into a contest arena that has a certain impacts
due to the existence of the fort itself. This study wants to see the relationship
between the existence of fortification and the contestation that occurred in the Kayu
Putih area. This fortification effort is obviously contrary to the 21st principle of The
Charter of New Urbanism that encourages the spirit of openness in urban space,
since this principle expects more open spaces for interaction between urban resi-
dents. This study wants to examine the presence of fortification, which is an effort to
provide a sense of security from threats with the level of contestation that occurs,
especially by considering the context of the Covid-19 outbreak conditions, that
eventually have encourage the increased of fortification efforts.
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2 Methods

2.1 Study Area

The area as the focus of the research is the residential area in Kayu Putih
Sub-district. This area is bordered by Jalan Tener on the northern side, Jalan Sirap
on the eastern side, Jalan Angkur on the southern side, and Jalan Pondasi and Jalan
Pondasi Ujung on the western side (Fig. 1). The study uses a housing complex in
Kayu Putih, since this area has a dynamic chronology of fortification process,
recorded by the residents and the author in mind.

At first, this area was an area that was free to access by anyone. Then, the
tragedy of the May 1998 riots in Jakarta occurred and had an impact on the sense of
security of the residents living in it, so they made a barrier (as a fort) to protect them
from the threats that existed at that time. Along the way, after the tragedy (incident)
passed, the fort that had been formed was maintained and even strengthened
because threats remained, such as the threat of criminal acts, like threats of theft,
pick pocketing, kidnapping, and others.

However, with another incident currently happening, the Covid-19 pandemic,
the existing fortifications need to adapt and the way of adapting to the situation
makes it necessary to delve deeper into the phenomena that occur. This situation
re-tests the contestation that has occurred and will change the way the designer’s
point of view in designing and responding to the possibilities that might exist in the
future.

Fig. 1 Location map of
study area
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2.2 Data Processing

Understanding urban fortification topic in big cities and uncontrolled slum area
context can be achieved by ethnographic study [9]. Therefore, it can be investigated
how these differences are negotiated and presented. Watson revealed how borders
between public and private can be negotiated and redrawn, and how public and
private spaces laid out each other. According to this research, author considers the
fact on how urban environment is affecting someone’s decision to break the rule.
The analysis result, therefore, is used to find answers to questions that come from
the city, especially in social interaction within urban spaces (where usually guided
by various land use functions and people activities).

In seeing and reading the phenomena that occur in housing complex of Kayu
Putih area, the author observed using the ethnographic method so that the possi-
bilities and findings appear authentically. This method will also allow the reader to
experience the flow of this study by providing an understanding of the phenomena
that occur.

The reading of the phenomenon will be delivered by carrying out a field survey
(ethnographically) to find patterns of society [10] in using fortified urban spaces and
seeing its excesses (which can be seen as a strategy in city) [11]. Apart from field
survey, this study also uses a questionnaire for residents of the complex containing
maps so that respondents can show the ways they use urban space. In addition to the
map, the supporting questionnaire which contains questions that support the map,
seeing respondent opinions about fortification condition in the area, as well as
exploring its community activities as part of the contestation within the area.

The knowledge gained about fortification was then linked to the patterns [12]
and findings about contestation that occurred in this area. Then, this linkage is
analyzed by reviewing The Charter of New Urbanism [6], especially on the 21st
principle. The final goal, the author hopes that policy makers, urban designers, and
architects in general can use the study as an alternative consideration, as the urban
principles in The Charter of New Urbanism are not always applicable (even con-
tradictory) to its current conditions and open the chance of renegotiating the
principles to each specific context.

3 Results and Discussion

3.1 Contestation of City Spaces in the Kayu Putih Area

The Kayu Putih area of the research study has five gates that affect the surrounding
area and into the inner side of its housing area. These five gates affect the sur-
rounding area according to the context of their respective locations. These gates are
then called Gate A, B, C, D and E (Fig. 2). Gate A is the main gate that becomes
access for all modes of transportation, both pedestrians, car and motorbike riders,
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and cyclists. Gate A is in the form of a portal crossbar guarded by a security unit
equipped with a guard post and closed circuit television (CCTV) surveillance. The
other four gates, Gates B, C, D and E are secondary gates with iron gates,
approximately 2–2.5 m high with a 30 cm barrier at the bottom so that only
pedestrians and cyclists can pass through them (note that to pass through these gates
they need to lift the bicycle).

After the Covid-19 pandemic, the gate system in this complex underwent
changes. The four secondary gates are permanently closed, leaving only Gate A
which is the main gate as the only access in and out of the complex. The closure of
these four secondary gates is a form of response to maintain the security and safety
of residents from the outbreak.

After the Covid-19 pandemic, the gate system in this complex underwent
changes. The four secondary gates are permanently closed, leaving only Gate A
which is the main gate as the only access in and out of the complex. The closure of
these four secondary gates is a form of response to maintain the security and safety
of residents from the outbreak because everyone who goes in and out becomes
more monitored and the potential for virus entry is expected to be more control-
lable. This stricter access restriction further reinforces the contradiction to the 21st
principle of The Charter of New Urbanism which encourages urban spaces to
become more open and accessible. This tightening of access is not only contra-
dictory, but is something that must be done. The aspects of human safety are more
important, because essentially the need for security is more fundamental than the
social need (Maslow 1943). This very need goes against the 21st principle of The
Charter of New Urbanism. This tightening of access will affect the dynamics of
contestation that occur as a form of response and changes in community strategies
in utilizing the urban space [13].

The Fig. 3 graph shows the intensity of gate use before the Covid-19 pandemic.
The data shows that Gate A (the main gate) is the most often passed gate before the
tightening in the condition of the Covid-19 pandemic. The other gates were still
being used, where Gate C in particular was quite intensely used, being the second

Fig. 2 The five gates which are the access to the housing complex
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highest priority in its use. At each gate (as a form of fortification), there was a
different contestation and the intensity on the use of the gate. It had an impact on the
contestation that occurred in the surrounding area and within the housing
environment.

As the main gate, Gate A gets abundant volume of pedestrian traffic (Fig. 4).
This happens because people who usually use Gates B, C, D, and E as their main
access forcefully use this gate. The residents still willingly do this even though their
homes are far from the gate. For motorized vehicle users, the traffic volume remains
the same, since before the Covid-19 outbreak all vehicles have indeed used the
Gate A as a result of closing other gates for motorized vehicle access.

Fig. 3 Gate usage intensity before the Covid-19 pandemic

Fig. 4 Contestation in gate A surrounding area
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The condition of Gate B before the Covid-19 pandemic was quite busy with two
schools, SMA Negeri 21 Jakarta (Public High School) and SD Negeri 01 Kayu
Putih (Public Elementary School). The existence of SDN 01 Kayu Putih has a direct
effect on the conditions around Gate B because the school’s entrance is in the inner
side of the gate, while SMA 21 has no direct effect because the entrance is in the
outer side of the gate. The existence of this elementary school brings up small stalls
where students can snack on, also for people dropping off or picking up the stu-
dents. Pandemic condition requires this school to cancel most learning activities at
school, thereby drastically reducing human traffic, coupled with the closure of
Gate B, affecting stalls to also close their business activities. Apart from stalls
stopping their business, the presence of motorcycle taxi drivers, just outside the
gate, has also disappeared (Fig. 5).

In the Gate C area, there are shophouses facing two sides of the road, Jalan
Kusen IV and Jalan Pondasi. The closing of the gate made the shophouses facing
the side of Jalan Kusen IV closed, since they were not visible any longer from the
main road (Jalan Pondasi) and no longer passed by people because of the gate’s
closure. This did not happen to the mosque shops close to the Gate A, since the
mosque decided to move back the gate as far as the shophouses stretched, so that
the shop area can be accessed freely by everyone. Because of the position of Gate C
is right across the Kampung Ambon Market and right next to a bank office, sellers
use the area to sell chicken noodles (in the morning) and pempek model (in the
evening). Angkot (minibus public transportation) drivers also use the area as a place
for them to stop to find passengers (ngetem). However, due to pandemic situation,
the closing of Gate C has the potential to make it more difficult for residents who
want to buy food from stalls or want to use public transportation, since they have no

Fig. 5 Contestation in gate B surrounding area
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direct access. Fortified gate discourages them to the outsides, since accessing it has
become more difficult (Fig. 6).

The position of Gate D, which is right across the Kayu Putih Sub-district
Municipal Office, let the outer space used by the officer to park Satpol PP (local
police) car. In addition, on the inner side of the gate there is a small shop that since
the pandemic condition, losing the access to potential shoppers. This potential lost
happens because residents do not pass through Gate D any longer, not passing the
shop, and make the potential for incidental shopping is lost (Fig. 7).

Fig. 6 Contestation in gate C surrounding area

Fig. 7 Contestation in gate D surrounding area
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The outer side area of Gate E, which is not crowded with people, has made
garbage men use the area as a place to park their garbage carts (Fig. 8). In the area
outside Gate E, there is also a tutoring center. Before the pandemic, tutoring stu-
dents also used the strip to park their private vehicles. The existence of these
tutoring students also brings up hawker vendors around the area. Meanwhile, on the
inner side, residents whose houses are near the gate take advantage of the area as a
parking area for their automobiles.

3.2 The Linkage of Fortification and Contestation of City
Spaces

With the presence of fortification in this area, the community took advantage of the
areas that were formed as a result of the fortification (with the existence of the
gates). These areas include the area around each gate as well as the area within the
fortified complex. From each gate that was observed, the presence of fortification
brought a pattern of activities that became the public’s response to the existence of
the gate. Abundance traffic through Gate A, has made it strategic area for trading.
Situation has then made the occurrence of mobile hawkers such as tailorman on
bike and instant drinks seller. On the other hand, the Gate E area, which has quiet
traffic coupled with fortification, has made the area even quieter and is used to park
garbage carts, something that is not going to happen in areas that are easily seen and
close to areas of activities.

Fig. 8 Contestation in gate E surrounding area
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Figures 9 and 10 show how the residents feel about the condition of the area
around the gates, both the outer side and the inner side. These graphs illustrate how
the contestation that occurs becomes an opportunity for its residents. For example,
some residents use the inner area for parking lot because the area becomes quiet after
the gate was built. Local merchants also take advantage of the busy outside area to
have a small business. Contestation that occurs due to the impact of fortification is
not a bad thing for residents, even the survey results show that 71% do not feel
constrained by the existence of gates in their residence. These gates provide them
with a sense of security (including by changing the gate system during the Covid-19
pandemic) and are also used to support the livelihood of the residents.

Besides having an impact on the area around the gate, the presence of fortifi-
cation has an impact on the residential environment as shown in Fig. 11. In this
diagram, it can be seen that the inner area close to the gate and the axis of Gates
A-B has a worse condition than other areas. This occurs as a result of a quiet area
because it is not traversed by people and vice versa, there are areas that are very
crowded with people, such as the area along the axis of Gates A–B.

Fig. 9 Graphic of gate’s
inner side condition

Fig. 10 Graphic of gate’s
outer side condition
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4 Conclusions

The presence of fortification in the Kayu Putih area in the form of gating the
residential area shows the emergence of contestation which is the result of adap-
tation to the prevailing conditions. This adaptation process can be taken into
consideration when designing an area or city, because fortification that hinders
openness does not always hold contestation to a city. The incidents that occurred
since the May 1998 riots until the Covid-19 outbreak showed that residents were
able to interpret the use of city space [11]. Citizens as parties who play a role in
carrying out city life [14] must be the main focus beyond the design made by the
designers. Strategy and tactics will always appear in forms that the designers had
not thought of. City residents are the ones who always better in understanding their
own city space. In designing a new area, instead of making design that are forcing
and dictating the movement patterns of the people, it would be wiser for the
designers to provide space for the growth of public creativity so that the contes-
tations that occur in urban spaces are even livelier.
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Numerical Study on the Effect of Single
and Multi-injection Pressurized Fan
in Enclosed Stairwell of High-Rise
Building

Beline Alianto, Nasruddin, and Yulianto Sulistyo Nugroho

Abstract This study aimed to evaluate the pressure difference distribution across
the escape stair in a 24-story stairwell. A large eddy simulation (LES) method was
used to model the pressure in a stairwell model with a set of simulation parameters
using FDS (Fire Dynamic Simulator) software. Two configurations of fans involved
single injection, and multiple fan injection is observed. A Single-injection fan is
located on the highest point of the stair. The double injection system consists of two
fans and is separated at 45 m at each other. When the fire alarm is activated, the
pressurization fan automatically runs and delivered outdoor air to the stairwell. It is
commonly acknowledged that the pressure would start to built-up in the stairwell
before the occupants entering the stair by open the door. Besides, when the pressure
is significantly high, the door is unable to be open from outside by occupants as a
consequence. In order to overcome this issue, a pressure relief damper was then
installed on the top of the stair. The numerical study shows possible pressure
difference in the stairwell is about 50 and 95 Pa. However, a multi injection system
has the advantages of proper pressure distribution along the stairwell.
Performance-based design by using numerical computation is a valuable tool to
predict the engineering system and presents a better understanding of how the
system would perform in design.
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1 Introduction

The stairwell is a primary means of escape in a high-rise building. During the fire
incident, occupants would exit the building by the stairwell. During high-rise fires,
smoke can be contained and controlled in compartmented with stairwell pressur-
ization systems. Smoke is inhibited from entering the stairwell.

A preliminary study of air leakage was done by Tamura [1]. Thomas [2] also
conducted experiments using a wind tunnel 90 cm square on the movement of hot
gases and smoke revealed that minimum air velocity is necessary to prevent the
smoke from flowing back. The mathematical equation of calculating the pressure
difference of the compartment was introduced.

A staircase cannot be both pressurized and opened to outside at the same time
[3]. Jensen suggested that about 20 Pa minimum pressure is required in the stair.
The average pressure inside the stairwell is about 2 Pa.m−1, the height of the
stairwell [4]. Stairwell pressurization is considered not-effective when the stairwell
door is open [5]. In this case, when the air velocity at the open stairwell door was
greater than 1.0 m/s, the wind speed method is an appropriate method to calculate
the mechanical smoke control volume flow rate of the pressurization system [6].
The study aims to provide a simple description of single and double injection
stairwell pressurization systems so as to resolve the research challenges. This can
help identify actual performance-based of the applied design engineering and aid in
designing a clearer safety design model.

2 Basic Theory

The method of pressurization system can be classified into single injection and
multiple injections. A single injection system has a pressurization fan at one location,
which is commonly on the top of the stair. A single injection system might fail if a
stairwell access door opens near the injection point. Loss of pressurization air will
occur immediately at the location which is farther from the injection point. The
multiple injection system has sources of supplied air from more than one location by
using multiple fans or a single fan connected to a ducted arrangement with multiple
outlets. The air is delivered to every floor of the stairwell by means of a pressurization
shaft. The stairwell is commonly provided with a smoke-free lobby (Figs. 1 and 2).

3 Modelling Setup

The simulation used a 24-story stairwell, which is 92 m high, as depicted in Fig. 3.
The floor to floor is 4 m high. The cross-section of the stairwell is 6.4 m � 3.6 m.
There is a smoke-free lobby on each floor between the exit of the stairwell and

100 B. Alianto et al.



adjacent compartment, which creates a series of airflow from the stairwell to the
lobby and compartment on each floor. The dimension room size of the smoke-free
lobby is 3.6 m � 2.2 m. One escape door is connected between the stairwell and

Fig. 1 Stairwell and smoke free lobby

(a) Single injection fan (b) Multiple injection 

Fig. 2 Single injection and multiple injection stairwell pressurization
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lobby, and another is connected smoke lobby and compartment on every floor.
Pressurized air is injected through a vertical shaft that connected every floor to the
stairwell via a pressurized grille. The pressurized air grille opening in the stairwell
is 0.8 m � 0.4 m. Grilles are provided on every two floors. A pressure sensor is
located at every floor inside the stairwell to measure the pressure difference between
stairs relative to the outside. The Single-injection scenario has only one pressurized
fan on the top of the stair shaft. The double injection system has two sources of
pressurization air by a fan on the top of the stair, and another is in the middle height
of the stair. The distance between fans is set 45 m.

The full-scale stairwell’s internal lining is specified as “CONCRETE”, and
its density, conductivity, and specific heat are 2200 kg/m3, 1.2 W/(m K), and
0.88 kJ/(kg K). The arrangements of measuring points are located in the stairwell
and smoke-free lobby. In the study, the door is controlled to be open after 90 s the
fire is ignited. The size of the compartment is 12 m � 6 m. The door is open on the
affected fire floor to be evacuated so that more air can be supplied through this door
to inhibit smoke spread into the stair.

Fig. 3 Geometry of stairwell included for pressure air grille, pressure relieve damper, and
smoke-free lobby
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According to the standard practice and norm, the pressure difference across the
stairwell should be maintained at 37.5–82.5 Pa. It is mostly required the pressure
difference at 50 Pa as required by many prescriptive codes. The purpose is to
prevent the occupant unable to open the door from outside during a fire alarm is
initiated. A damper is modeled on the top of the stair, which is opened when the
pressure rises above 82.5 Pa and closed when the pressure dropped below 37.5 Pa.
The size of the damper is 800 mm � 600 mm. Figure 2 shows the simulation
model.

4 Numerical Solution

Each simulation was repeated under scenarios:

• Single-injection fan q = 5 m3/s
• Double injection fan q = 2 � 2.5 m3/s

In this simulation, the doors of the stairwell are considered closed at all the time.
During the activation of an alarm, a pressurization fan would automatically run and
supplied pressurized air into the stairwell. Normally, occupants would require a
period of time to verify the incident. If the fire confirmation is true, then the
occupants would decide to evacuate and exit the building through the stairwell.
Soon after the fan is running, the pressure starts to build-up in the stairwell. When
the pressure is noticeably high, occupants are not able to open the door from
outside. On the contrary, excessive low pressure would allow smoke to enter the
stair.

In the beginning, the pressure is increased steadily. The air is injected from the
top of the stair. The fan is running at 5 m3/s in a single injection system. The
pressure reading from the pressure transducer is plotted on the graph. The simu-
lation time is taken 300 s. The fan flow rate of 5 m3/s produced a slightly lower
pressure range at 50–95 Pa for the highest and lowest floor. In this case, the
stairwell pressure produced by fan flow rate at 5 m3/s is fair in terms of the
allowable door opening force by occupants. During the early stage of an operation,
the pressure built up at the lower zone, and then finally, the upper level has higher
pressure. Soon after, the maximum pressure moved toward the lower level and
repeated until the pressure balance is achieved.

The pressure difference over time curve for both single and multiple injection
can be seen in Fig. 4. The effect of the pressure profile of a multi-injection pres-
surized system is observed. Two fans (2 � 2.5 m3/s) are used instead of a single
fan. One fan is supplied outdoor air from the top of the stairwell, and the other is on
the intermediate floor at level 12. The possible pressure difference in the stairwell is
about 50 and 95 Pa. To conclude, in terms of pressure balance across the stairwell,
multiple injections can be seen as a better method.
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5 Conclusions

In many buildings, stairwells are mostly provided with a single injection pressur-
ized system. A single injection system might cause unbalance pressure distribution
along the stairwell. Multiple injections are preferable in terms of maintaining bal-
ance pressure. Prescriptive codes offer the solution of designing the stairwell
pressurization through the design criteria standard set for allowable pressure
difference. An analytical solution is common used by an engineer. However, the
prediction of the solution given in both methods does not always present the
performance approach in many cases. Because of the irreversible process during
construction, unpredicted issues by analytic method do not always cater to the
design. Therefore, computer numerical simulation is not only a cheaper solution but
also as a tool for virtual building mock-up to predict the real phenomenon of
likelihood to happen before the design is applied.

(a) Single Injection 
 = 5 m3/s (t = 113 s) 

(b) Double Injection 
 = 2 x 2,5 m3/s. (t = 250 s) 

Fig. 4 Pressure profile for single and double injection pressure fan
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Public Service Agency for Institutional
Form of Social Housing in Jakarta

Rini Kurniawati, Joko Adianto, and Lita Sari Barus

Abstract This paper aims to understand the substantial reason for the surmounting
arrears in GORA (government-owned rental apartment) and hypothetically con-
clude a newly-proposed institutional form to overcome the issue. GORA is an
appropriate type of house for assisting the low-incomes to meet their housing need
in Jakarta. Although the rental fee is considerably affordable and subsidized by the
municipal government, the arrears are surprisingly high. This condition is bur-
dening the municipal budget expenditure for maintenance and operational costs,
which leads to degrading building conditions. Through the systematic literature
review method, this paper examines the GORA affordability for the low-income
tenants and the appropriate institutional form for GORA management for over-
coming the arrears. The finding shows most of the tenants have potential failures to
meet the affordable rental fee due to their low monthly income. Therefore, the
Public Service Agency (PSA) becomes the newly-proposed institutional form for
GORA management, as it is welfare-oriented with flexible financial management
which allows it to generate income for subsidizing the maintenance and operational
costs without increasing the rental fees.
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1 Introduction

DKI Jakarta, the capital city of Indonesia, has been experiencing massive urban-
ization. The total population of this province in 2017 approximately reaches 10.5
million with an average growth of 1–2% per year and indicates a severe housing
shortage in the capital city [1]. In 2018, the housing backlog in the capital city is
approximately 300,000 and escalating in the future if the housing supply fails to
cope with the housing demand [2].

This condition, based on the basic economic principle, increases the housing
price. According to the Ministry of Public Works and Housing (MPWH) decree
242/2020, the housing price in the capital city reaches IDR 315–330 million with
21–36 m2 house size, for those who earn a monthly income less than IDR 8 million.
While there are 3.77% of population in 2017 earn a monthly income less than IDR
600,000 [3]. This population group is surely excluded from the affordable housing
program, due to their poor financial capacity.

Social housing, or Government-Owned Rental Apartment (GORA in Indonesian),
is a preferred solution to meet the excessive housing demand with the limited size
of the available land. It is considered as a suitable housing type for the low-income,
who cannot afford to purchase a house in the capitalistic housing market, to live in
the subsidized rental house with an affordable rental price.

GORA poses latent yet grievous problems. One of the observable problems is
the surmounting arrears of low-income renters. The amount of arrears reaches more
than IDR 72 billion, from approximately less than 70% of total units [4]. The
staggering numbers of arrears are potentially increasing with the enacted Governor
of DKI Jakarta decree 61/2020, which defers the obligation of rental payment to
GORA’s renters in pandemic times.

This paper is a critical literature review of the institutional reform of GORA
management and formulates a hypothetical answer to this dilemmatic problem. It
begins with a critical discussion on the literature review of social housing to
identify the institutional problem according to worldwide experience. It is followed
by the analytical review of the Indonesian experience in the management of GORA.
This series of reviews provides a solid ground for a newly-proposed alternative
institutional form to manage GORA.

2 Social Housing and Its Management: A Worldwide
Experience

Essentially, social housing should not be considered only as of the shelter provision
for the low-incomes but also welfare improvement. Therefore, social housing
should provide long-term accommodation for income-weak households to ensure
the fulfillment of their basic need, as income improvement is rarely achieved in the
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short-term period. Furthermore, a study emphasizes the welfare-oriented, not
profit-oriented, management to ensure the low-income households meet their
shelter need [5].

The idea for hybridizing the public and private funding enters the conversation
of social housing in Europe since the second millennium to support the professional
management and sufficient funding for subsidizing the low-income tenants [6].
A recent study suggests the utilization of the under-utilized municipal land for
social housing, rather than purchasing land with an unaffordable market price [7].
The enactment of housing authority enables the self-sufficient management of social
housing [8]. Therefore, a new type of management system and body is required to
provide self-sufficient funding for subsidizing maintenance and operational costs of
GORA without burdening the low-income tenants with a high rental fee.

Is GORA affordable for low-income households in the Province of DKI Jakarta?
Then, with the surmounting arrears, what kinds of an appropriate newly-proposed
institutional form for self-sufficient GORA management?

3 Methodology

This paper utilizes the literature review as the methodology for uncovering areas,
building conceptual models, and providing theoretical frameworks in future studies
through synthesizing findings on a meta-level [9]. It takes qualitative systematic
reviews as a process to critically appraise the relevant prior studies for formulating
the profound hypothesis [10]. This type of review has been praised for minimizing
bias, as it utilizes explicit methods to review the collected secondary data for the
conclusion. The collected data for answering the first question such as various
historical literature, national and provincial regulations relating to GORA, also the
recent demographic statistic of Jakarta from CBS. The current data of GORA’s
arrears in Jakarta is also gathered from PHSA DKI Jakarta. They are analyzed
descriptively to understand the probability of GORA affordability with the average
monthly income and expenditure of the low-income tenants. While for the second
question, recent publications of GORA’s management problems are collected and
analyzed to obtain a profound institutional issue. Besides that, In-depth interviews
are conducted with GORA management to verify the collected secondary data and
analysis results.

4 Discussion

4.1 The Affordability of GORA

The income majority or 54% of the DKI Jakarta GORA residents is from IDR
1,000,000 to 4,000,000 per month; 32% of them have an income below 1,000,000
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IDR per month, and 14% of them have an income above IDR 4,000,000 per month.
It can be seen that the majority of GORA residents in DKI Jakarta, or 86% of them,
have an income below the regional minimum wage of DKI Jakarta in 2020 (IDR
4,276,349), and only 14% of them have an income above the regional minimum
wage of DKI Jakarta [11].

The high rate of arrears in the GORA of DKI Jakarta illustrates the residents’
household condition’s inability to allocate a part of their household income for the
housing cost, in this case, the rental rate of GORA. In the Regulation of the
Governor of DKI Jakarta Number 55 of 2018, it is explained that the average rental
rate for the block-type GORA, namely the programmed community rate, is IDR
300,000, and for the general community is IDR 600,000; while the high-level
(tower-type), namely the programmed community rate, is IDR 400,000, and for the
general community is IDR 700,000. If we examine the data on the residents’
income amount living in the GORA of DKI Jakarta, which is that 32% of them have
an income of <IDR 1,000,000 per month, so with the lowest rental rates of IDR
300,000 and IDR 400,000 per month (the rates of the programmed community), as
many as 32% of them resulting in housing affordability problems. This is because
they have to spend more than 30 percent of their household income for the monthly
rental rate, and what happens is that they are unable to pay the housing cost, in this
case, the rental rate, thus resulting in the rental arrears.

Therefore what kind of a newly proposed housing authority or management
body enables the self-sufficient financing to subsidize the affordable rental fee for
the low-income tenants in Indonesia, in particular Jakarta?

4.2 The Urgency for Revising the Management System

4.2.1 Municipal Government as GORA Management

The GORA management by the municipal government serves relatively poor
results, not only in the capital city but also nationwide. A study in
Kemayoran GORA (Central Jakarta) shows that poor maintenance for GORA
management lowers the housing satisfaction of the low-income tenants and
implicates the unwillingness-to-pay the rent fee [12]. It is worsened by the sur-
mounting numbers of arrears that leads to deteriorating GORA physical quality.
Consequently, the physical building deteriorates and endangers the safety of the
low-income tenants [13]. The management of GORA by the municipal government
receives low satisfaction from the low-income tenants because of the limited and
inflexible cost for maintenance, which leads to degraded housing quality [14].
Based on data from Public Housing and Settlement Agency (PHSA) DKI Jakarta,
24,916 units of GORA currently, around 18,444 units are occupied, and while the
other 6472 units are unoccupied yet due to physical damages [4]. These numerous
damaged units imply a lack of funds for repair.
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In terms of GORA, Apartment Law 20/2011, and the State Ministry of Public
Housing decree 14/2007 Paragraph 32 urges the establishment of a management
body for GORA to deliver the services in affordable housing.

4.2.2 State-Owned Company (SOC) as GORA Management

In line with the global privatization of social housing, the Government of Indonesia
establishes PERUMNAS (National Housing Company-NHC) as a State-Owned
Company (SOC) in the mid-1970s. It bears a mandatory obligation to provide
affordable housing for meeting the housing needs nationwide.

However, this obligation poses contradictory tasks. Company Law 4/1962, as
the legal basis for SOC, designates it as one of the spearheads to increase economic
production, job opportunities, and government revenue. After the enactment of
Municipal Law 23/2014, SOC plays a pivotal role to increase the municipal budget
revenues to boost development. Government Regulation 54/2017 also solidifies the
role of SOC is one of the spearheads to boost economic development and increase
the state revenue. Since then, its role as a profit-oriented entity becomes the main
priority and disregards its role of welfare-oriented [15]. Therefore, utilizing SOC to
provide affordable housing will result in antinomy, as it is a profit-oriented, not a
welfare-oriented agency [16].

This contradiction is demonstrated in several prior studies in Indonesia. A study
in Cengkareng GORA (West Jakarta) shows the obligation poses a dilemmatic task
for NHC, as it simultaneously must provide affordable housing and revenue. This
study also describes the demand from low-income tenants to the municipal gov-
ernment for subsidizing their affordable rental fee, as a form of compensation after
relocation from their previous high-density kampung settlement [17]. A thorough
study in Indonesia asserts the importance of GORA to meet the housing need of
low-income households, who have been excluded from the capitalistic housing
market system. This study shares compelling evidence of how affordable housing
provision by the private sectors fail to accommodate the housing needs for the
designated beneficiaries, but the higher income group [18].

4.2.3 Public Service Agency (PSA) as GORA Management

GORA management, as a work unit under the Public Housing and Settlement Area
Office of DKI Jakarta Province, is in charge of managing the GORA in DKI Jakarta.
It is a work unit that provides public services to the low-incomes. In managing
GORA, it takes operational costs for the management, one of which is for the
maintenance. The operational costs of managing the flat are derived from the rental
rate retribution income. The problem of high flat rental arrears affects the opera-
tional management of GORA so that the Government of DKI Jakarta annually
issues huge subsidies for the maintenance of the GORA since relying on the income
from the rental rates is not sufficient.
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A study in Mukakuning (Riau Island) addresses the rigorous state budgeting
system that plays a pivotal role in this problem, as the maintenance and operational
costs are calculated and proposed a-year earlier without any flexibility for the
miscellaneous activities. This study suggests the PSA as a new managerial form for
GORA, instead of SOC or municipal government, instead of the profit-oriented
SOC [19].

The change in the financial management pattern of GORA management to PSA
can be a way out to overcome the burden of the municipal budget expenditure in
providing operational subsidies for the annual GORA management. This is because
PSA has the flexibility to manage its resources to improve the services provided to
the public. By implementing PSA, GORA management can carry out good business
practices based on principles of economic and productivity to improve services for
GORA residents.

This type of institutional form meets the suggestion by an authors for
self-sufficient management but still prioritizes a welfare-oriented [5]. As the
self-sufficient management, PSA for GORA management may evolve to become
the housing authority [8], which promises a successful result to preserve social
housing for the low-incomes in the capital city.

5 Conclusion

Public Service Agency (PSA) is considered a suitable institutional form for GORA
management. This form allows GORA management to generate income for meeting
the maintenance and operational costs, also potentially subsidize the occurred
arrears and improve the service.

Nonetheless, this form is not implemented yet, which its success is not yet
proven. Therefore, a pilot study should be delivered to examine the potential
success and failure for overcoming the unresolved issue. More studies in PSA
development and strategic financial planning are required to prepare for its
implementation in the future. Furthermore, related regulations should be studied
and formulated to ensure the established operation of PSA as GORA management
in the future.
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Deep Learning Models for Intrusion
Detection in Wi-Fi Networks:
A Literature Survey

Achmad Eriza Aminanto and Muhamad Erza Aminanto

Abstract Recently, the number of devices that are connected to the Internet are
increasing exponentially due to the rise of the Internet of Things (IoT) era. Despite
many advancements of the IoT era, we have been exposed to cyber security threats.
Moreover, in this Covid-19 pandemic situation, the trend of cyber crimes is also
increasing sharply. In this paper, we discuss one of possible countermeasures to
combat cyber threats, namely Intrusion Detection Systems (IDS). IDS usually
leverage many different types of machine learning models to detect the unknown
attacks. In order to avoid confusion for future researchers in this field, we examine
several states of the art papers which leverage deep learning for IDS in Wi-Fi
networks. For this purpose, we choose one common Wi-Fi networks dataset, called
AWID dataset. By examining the recent studies, we are able to understand current
problems of IDS in Wi-Fi networks and able to prepare the best machine learning
model for the corresponding problem to achieve a safe environment with minimal
risk of cyber threats.

Keywords Intrusion detection system � Deep learning � AWID dataset � Anomaly
detection

1 Introduction

One of the biggest media in Japan, the Japan Times [1], has reported that four
promising technologies these days are big data, blockchain, AI (artificial intelli-
gence), and IoT (internet of things). Presented in [2] and [3], approximately
30 million hosts will be connected to the Internet, output about US$ 175 billion in
2020 all over the world. At the same time, based on [4], the South Korean Smart
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Home Energy Management segment’s revenue is estimated to US$ 600 Million by
2024. However, the challenges [5] are cyber-security concerns and privacy breach.
In Indonesia, the trend of cyber crime continues to increase every year. This cyber
crime is increasingly becoming a major concern for the police of the Republic of
Indonesia, especially after the Covid-19 pandemic. More and more users surf in
cyberspace, especially social media which is increasing significantly. However,
technological sophistication is currently being misused as a medium to commit
crimes, especially cyber crimes. Quoted from digital media antaranews [6], which
compiles from the National Police Criminal Investigation Unit [7], the trend of
cyber crime continues to increase and the majority of cybercrimes are dominated by
fraud. National Police also held a content contest regarding cyber crime awareness
[8]. This competition shows the seriousness of the Police in dealing with cyber
crime and means that cyber crime is currently becoming a very important concern
for the Police.

IoT environments will mostly consist of small, light battery devices, and inter-
connected via wireless medium. Unfortunately, they will not execute
computationally-high tasks such as cryptography computation because it will drain
the battery instantly [9]. The huge amount of sensitive data transmitted in the air is
appealing for attackers, yielding the IoT environment a main target of cyber-crime.
The rapid spread of IoT-enabled devices has caused wireless networks to expose
passive and active attacks, and their number has increased dramatically [10]. The
wide and rapid spread of computing devices using Wi-Fi networks has produced
complex, large and high-dimensional data, which can cause confusion when cap-
turing attack attributes and force us to strengthen system security measures.
Intrusion Detection System (IDS) is one of the most common components in every
network security infrastructure [11]. However, it is a difficult task to develop an IDS
with autonomous machine learning functions in an IoT environment.

Machine-learning has been leveraged broadly in the IDS research topic. IDS use
machine learning models as the classification algorithm because of their model-free
properties and capability to be learned [12]. By using the state of the art of
machine-learning models namely deep learning, we can achieve impactful benefits
for improving current IDSs in Wi-Fi networks [13].

We recognize that since a lot of previous studies used different machine learning
models, there is confusion about how to properly adopt deep learning in IDS
applications, particularly in Wi-Fi network attacks. Some studies only use deep
learning methods in a partial sense, while other studies use shallow networks. The
complexity of deep learning methods may be one of the reasons. In addition, deep
learning methods require a lot of time to train properly. However, we found that
some researchers have adopted deep learning methods throughout IDS. We com-
pared the performance of several top-performance IDS in Wi-Fi networks. By
comparing these IDSs, we expect other researchers who want to do research in this
area can understand current situation and problems in the field of IDS in Wi-Fi
networks.
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2 IDS Background

Normally, we can separate IDS into misuse and anomaly detection [14]. The first
model uses a rule to make use of actual portrayals to monitor the network. This
model is also regularly referred to as a signature-based model. This model intends
to recognize exact matching to the database. Despite the fact that this model is the
most utilized everywhere [15], this model has evident drawbacks. The essential
weak point is that it can’t distinguish vague assaults on the grounds that it just
thinks about the regarded traits of the assault. So as to preserve the exhibition of
misuse detection, we have to refresh the assault signature without fail, which is
problematic. Furthermore, attackers usually create an attack that does not consol-
idate previous assaults [16]. Such assaults make it extra tough to create fitting marks
for the misuse detection. Then again, the focal point of inconsistency cognizance is
to pick out irregular motion designs in the watched statistics [15]. Anomaly
detection model for the most section control measurable examination and data
mining techniques [17]. Since the arrangement model has the normal ability to do
away with interruption examples and facts in the instruction stage, it can become
aware of new types of assaults except in the past information.

Two normal strategies are typically utilized in IDS, to be particular clustering
and classification undertakings. In the preliminary step, it is troublesome and costly
to acquire infinite named community association information for regulated
preparing. In modern years, clustering examinations have come to be a common
anomaly discovery strategy [17]. Clustering itself is a solo information investiga-
tion technique that partitions a bunch of unlabeled records designs into numerous
groups or corporations so the examples in the group are like one another, on the
other hand not the same as the examples of exclusive clusters [17]. Simultaneously,
classification is a method that acknowledges generous and vindictive offers based
on the given information (commonly from clustering results). Clustering and
classification can be done without difficulty utilizing AI strategies.

3 Dataset

For the purpose of this research, we choose one common dataset in Wi-Fi networks.
This dataset released by Kolias et al., so-called Aegean Wi-Fi Intrusion Dataset
(AWID) [18]. This dataset comprises two different types, the first type called “CLS”
which has four labels, while another type called “ATK” which has 16 labels.
Actually, the 4 labels in the CLS are big groups of 16 labels in the ATK. For
example, simulated attacks in the CLS dataset consists of the Caffe-Latte, Hirte,
Honeypot, and EvilTwin attack types listed in the ATK. The AWID dataset can also
be divided into a full and partial dataset. In the partial one, there are 1,795,595
instances for training data, which comprises 1,633,190 normal instances and
162,385 attack instances. Meanwhile for testing data, they provided 575,643

Deep Learning Models for Intrusion Detection … 117



instances in the partial dataset, consisting of 530,785 normal instances and 44,858
attack instances. This dataset contains 155 attributes such as frame length, radio tap
present flag, radio tap data rate, wlan version, etc. Some data are presented in
numerical and categorical form (Table 1).

4 State-of-the-Art IDS Using DL

In this section, we examine several state of the art publications which are the top
performer in IDS for Wi-Fi networks. These publications can be regarded as the
benchmark for next research in Wi-Fi networks attacks. At the end of this section,
we summarize all research in the table.

Vaca et al. [19] proposed a WNIDS, which makes use of integrated learning.
The advantages of integrated learning is that many basic learners are exploited to
build a prediction model. By doing so, more accurate classification is expected.
This paper also validated using AWID dataset. Wang et al. [20] examined various
types of attacks in Wi-Fi networks using Deep Neural Networks (DNN) and
Stacked Autoencoders (SAE). They achieved an impersonation detector in the
AWID dataset.

Ran et al. [21] built a semi-supervised learning IDS model using ladder network.
Their aim is to understand complex features with better discriminative ability for
anomaly detection. The ladder network itself is constructed from Auto Encoders.
Auto Encoder has the same number of neurons in both input and output. Ladder
network used in this paper is composed of two sets of encoders, ordinary encoder
and noise-encoder, and a decoder. They developed two steps of training, supervised
and unsupervised steps [21]. AWID dataset is also used in this paper.

Parker et al. [22] proposed IDS for IoT infrastructures leveraging machine
learning models. In this paper, they proposed two machine learning models, namely
DEMISe and DETEReD. The first model combines feature extraction and mutual
information. The Authors use two layers of stacked auto encoders concatenated
with original attributes to be selected by mutual information method. This approach
can be considered as filter based techniques since using mutual information for the
feature selection step. THen the second machine learning model used is DETERed.
The main difference is the wrapper based feature selection is used here.

Table 1 Class data
distribution [18]

Type Class Training Testing

Normal Unbalanced 1.633.190 530.785

Balanced 163.319 53.078

Attack Impersonation 48.522 20.079

Flooding 48.484 8.097

Injection 65.379 16.682

Total 162.385 44.858
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Aminanto et al. [23] developed an impersonation attack detector, D-FES using
deep learning models. They used stacked auto encoder combined with other
machine learning models. The stacked auto encoder is able to transform original
attributes into different types of attributes that are more meaningful for the classi-
fication task. The extracted features are combined with original features to be
selected by various feature selection techniques before classification. They suc-
cessfully demonstrated the effectiveness of D-FES to detect impersonation attacks
in AWID dataset.

From Table 2, we can see that Aminanto et al. [23] and Parker et al. [22] are
focused to build the impersonation detector, while the rest three papers are multi
class classification by distinguishing four labels provided in AWID. The best
detection rate for impersonation class is Aminanto et al. [23] with 99.97%. While,
the best overall detection rate is achieved by Ran et al. [21] with 98.54%. These
numbers are benchmark data to be beaten for next research in IDS for Wi-Fi
networks using AWID dataset.

5 Conclusions

We have examined several top performer IDS in Wi-Fi networks using state of the
art machine learning models. As a summary, machine learning gives a significant
impact in IDS research especially in Wi-Fi networks. Machine learning used as a
feature engineering and classification step. In this paper we discuss many papers
leveraging stacked auto encoder to extract more meaningful features from raw data.
The output of this paper is the performance benchmark for next research in IDS for
Wi-Fi networks, which are 99.97% in impersonation attack class and 98.54% of
overall accuracy of four classes in AWID dataset. For future research, we believe
that many ways will improve current work, such as decreasing the running time,
making the computation decentralized to many devices, reducing false positive, and
so on.

Table 2 Publication comparisons of IDS that use AWID dataset

Paper Dataset Model Classification
type

Impersonation
Acc (%)

Overall Acc
(%)

Aminanto
et al. [23]

AWID FS+SAE Binary 99.97 –

Parker et al. [22] AWID SAE+MI Binary 98 –

Ran et al. [21] AWID DL-LN Multi-class 89.32 98.54

Vaca et al. [19] AWID Ensemble Multi-class 95.87 –

Wang et al. [20] AWID SAE+DNN Multi-class 98.4 –

Deep Learning Models for Intrusion Detection … 119



References

1. SHUSUKE MURAI. New Tokyo research center aims to boost Japan’s fourth industrial
revolution. Available on https://www.japantimes.co.jp/news/2018/07/05/business/tech/new-
tokyo-research-center-aims-boost-japans-fourth-industrial-revolution/#.W2wwVigzbb0

2. Revenue of the internet of things in Japan from 2013 to 2020 (in billion U.S. dollars).
Available on https://www.statista.com/statistics/512254/iot-revenue-japan/

3. Internet of Things (IoT) Connected devices installed base worldwide from 2015 to 2025 (in
billions). Available on https://www.statista.com/statistics/471264/iot-number-of-connected-
devices-worldwide/

4. iGateResearch. South Korea smart home market, volume, household penetration & key
company analysis—forecast to 2024. Available on https://www.researchandmarkets.com/
research/j22c7g/south_korea_smart?w=5

5. Laura W. South Korea smart home market 2017-2024: household penetration for smart home
applications is expected to hit above 45%. Available on https://www.prnewswire.com/news-
releases/south-korea-smart-home-market-2017-2024-household-penetration-for-smart-home-
applications-is-expected-to-hit-above-45-300573827.html

6. Antara News Infographic. Cyber crime trend is on the rise. Available on https://www.
antaranews.com/infografik/1571604/tren-kejahatan-siber-meningkat

7. Media Indonesia. Criminal investigation unit of POLRI: number of cyber crimes increasing
since January. Available on https://mediaindonesia.com/read/detail/322327-bareskrim-polri-
jumlah-kejahatan-siber-meningkat-sejak-januari

8. Welcoming Bhayangkara Anniversary. Bareskrim holds “Cyber Police Festival”. Available
on https://www.antaranews.com/berita/1565120/sambut-hut-bhayangkara-bareskrim-gelar-
cyber-police-festival

9. Sforzin A et al (2016) RPiDS: Raspberry Pi IDS—a fruitful intrusion detection system for
IoT. In: 2016 international IEEE conferences ubiquitous intelligence & computing, advanced
and trusted computing, scalable computing and communications, cloud and big data
computing, internet of people, and smart world congress (UIC/ATC/ScalCom/CBDCom/IoP/
SmartWorld). IEEE

10. Kolias C, Stavrou A, Voas J, Bojanova I, Kuhn R (2016) Learning internet-of-things security
“hands-on”. IEEE Secur Priv 14(1):37–46

11. Kolias C, Kambourakis G, Maragoudakis M (2011) Swarm intelligence in intrusion detection:
a survey. Comput Secur 30(8):625–642

12. Sommer R, Paxson V (2010) Outside the closed world: on using machine learning for
network intrusion detection. In: Proceedings of symposium on security and privacy, Berkeley,
California. IEEE, pp 305–316

13. Anthes G (2013) Deep learning comes of age. Commun ACM 56(6):13–15
14. Saxe J, Berlin K (2015) Deep neural network based malware detection using two dimensional

binary program features. In: 2015 10th international conference on malicious and unwanted
software (MALWARE). IEEE, pp 11–20

15. Laskov P, Düssel P, Schäfer C, Rieck K (2005) Learning intrusion detection: supervised or
unsupervised? In: International conference on image analysis and processing. Springer,
Berlin, Heidelberg, pp 50–57

16. Zanero S, Savaresi SM (2004) Unsupervised learning techniques for an intrusion detection
system. In: Proceedings of the 2004 ACM symposium on applied computing, pp 412–419

17. Tsang CH, Kwong S (2006) Ant colony clustering and feature extraction for anomaly
intrusion detection. In: Swarm intelligence in data mining. Springer, Berlin, Heidelberg,
pp 101–123

18. Kolias C, Kambourakis G, Stavrou A, Gritzalis S (2015) Intrusion detection in 802.11
networks: empirical evaluation of threats and a public dataset. IEEE Commun Surv Tutorials
18(1):184–208

120 A. E. Aminanto and M. E. Aminanto

https://www.japantimes.co.jp/news/2018/07/05/business/tech/new-tokyo-research-center-aims-boost-japans-fourth-industrial-revolution/#.W2wwVigzbb0
https://www.japantimes.co.jp/news/2018/07/05/business/tech/new-tokyo-research-center-aims-boost-japans-fourth-industrial-revolution/#.W2wwVigzbb0
https://www.statista.com/statistics/512254/iot-revenue-japan/
https://www.statista.com/statistics/471264/iot-number-of-connected-devices-worldwide/
https://www.statista.com/statistics/471264/iot-number-of-connected-devices-worldwide/
https://www.researchandmarkets.com/research/j22c7g/south_korea_smart%3fw%3d5
https://www.researchandmarkets.com/research/j22c7g/south_korea_smart%3fw%3d5
https://www.prnewswire.com/news-releases/south-korea-smart-home-market-2017-2024-household-penetration-for-smart-home-applications-is-expected-to-hit-above-45-300573827.html
https://www.prnewswire.com/news-releases/south-korea-smart-home-market-2017-2024-household-penetration-for-smart-home-applications-is-expected-to-hit-above-45-300573827.html
https://www.prnewswire.com/news-releases/south-korea-smart-home-market-2017-2024-household-penetration-for-smart-home-applications-is-expected-to-hit-above-45-300573827.html
https://www.antaranews.com/infografik/1571604/tren-kejahatan-siber-meningkat
https://www.antaranews.com/infografik/1571604/tren-kejahatan-siber-meningkat
https://mediaindonesia.com/read/detail/322327-bareskrim-polri-jumlah-kejahatan-siber-meningkat-sejak-januari
https://mediaindonesia.com/read/detail/322327-bareskrim-polri-jumlah-kejahatan-siber-meningkat-sejak-januari
https://www.antaranews.com/berita/1565120/sambut-hut-bhayangkara-bareskrim-gelar-cyber-police-festival
https://www.antaranews.com/berita/1565120/sambut-hut-bhayangkara-bareskrim-gelar-cyber-police-festival


19. Vaca FD, Niyaz Q (2018) An ensemble learning based wi-fi network intrusion detection
system (wnids). In: 2018 IEEE 17th international symposium on network computing and
applications (NCA). IEEE, pp 1–5

20. Wang S, Li B, Yang M, Yan Z (2018) Intrusion detection for WiFi network: a deep learning
approach. In: International wireless internet conference. Springer, Cham, pp 95–104

21. Ran J, Ji Y, Tang B (2019) A semi-supervised learning approach to IEEE 802.11 network
anomaly detection. In: 2019 IEEE 89th vehicular technology conference (VTC2019-Spring).
IEEE, pp 1–5

22. Parker LR, Yoo PD, Asyhari TA, Chermak L, Jhi Y, Taha K (2019) DEMISe: interpretable
deep extraction and mutual information selection techniques for IoT intrusion detection. In:
Proceedings of the 14th international conference on availability, reliability and security,
pp 1–10

23. Aminanto ME, Choi R, Tanuwidjaja HC, Yoo PD, Kim K (2018) Deep abstraction and
weighted feature selection for Wi-Fi impersonation detection. IEEE Trans Inf Forensics Secur
13(3):621–636

Deep Learning Models for Intrusion Detection … 121



Sustainability Indicators for Biogas
Production from Palm Oil Mill Effluent:
A Case Study in Indonesia

Fentinur Evida Septriana, Tri Edhi Budhi Soesilo,
and Ahyahudin Sodri

Abstract The sustainability assessment of the biogas production from palm oil
mill effluent is complex, so it requires indicators that represent the sustainability
concept of the system. This study aims to determine sustainability indicators of the
biogas production system from palm oil mill effluent using the participatory analytic
hierarchy process. This study results in ten sustainability indicators, in order of
importance, consisting of the availability of raw material, profitability, greenhouse
gases emissions, energy efficiency, water usage, production cost, investment,
installed capacity, residents benefits, and job creation. These indicators help eval-
uate the sustainability of the biogas production system from palm oil mill effluent in
the Bangka Belitung Islands and other regions in Indonesia.

Keywords Sustainability indicators � Renewable energy system � Biogas
production � Palm oil mill effluent � Analytic hierarchy process

1 Introduction

Biogas from Palm Oil Mill Effluent (POME) has been recognized as a renewable
energy source that helps meet energy needs together with the wastewater treatment
to reduce water pollution and greenhouse gases (GHG) emissions. In Indonesia,
biogas production from POME has been carried out in several places, one of which
is in the Province of Bangka Belitung Islands. Over the years, the palm oil industry
together with the refined tin industry have dominated the processing industry sector
which accounts for nearly a fifth of the gross regional domestic product in the
Bangka Belitung Islands, becoming the largest contribution to the economic
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structure [1]. Several palm oil mills that produce large amounts of POME are
combined with biogas plants that produce biogas from POME to generate electricity
sold to the State Electricity Company. It supports local government efforts to
increase the use of electrical energy from renewable energy sources. The production
of biogas from POME is a form of renewable energy system. Therefore, to facilitate
sustainable development planning that considers the needs of the current and future
generations [2], especially in renewable energy development, it is necessary to
know the sustainability of the biogas production from POME.

The concept of sustainability is very appropriate to be applied to complex prob-
lems because it integrates cross-sectoral aspects and involves multidisciplinary sci-
ences. Sustainability assessment is complex because it requires interacting
multidisciplinary aspects [3]. Solving the complexity of the sustainability of renew-
able energy systems requires indicators that can reflect the integrity of the system and
the interaction of its subsystems [4]. Assessment of the sustainability of renewable
energy systems must be able to explain system performance [5], which can be done
by evaluating parameters that represent the integral concept of sustainability [4].
Thus, these sustainability indicators are truly valid and reliable to measure the sus-
tainability of renewable energy systems. The main objective of sustainability indi-
cators is to provide a framework for sustainability assessment that is driven by
comprehensive, scalable, relevant, and easy to understand information [6].

Indicators are representative symbols used to explain trends in complex entities
or systems [6], such as the sustainability of energy systems. Assessment of the
sustainability of energy systems generally requires the use of resource, environ-
mental, social, and efficiency indicators [4]. The use of various indicators is nec-
essary to support the decision-making process related to energy sustainability
policies. The sustainability of the renewable energy system, in principle, refers to
the performance of the system in environmental, economic, and social aspects [7],
so that at least these three aspects are involved in the sustainability assessment.

The process of selecting indicators requires parameters associated with relia-
bility, compatibility, practicality, and measurement limitations [8]. Basically, the
indicators for the sustainability of the renewable energy system must be able to
reflect the concept of sustainability, measure the quality that is in line with sus-
tainability objectives, be based on current and reliable information, reflect strategic
views, provide a reference for system optimization, and reflect longevity of the
system [4, 5].

Several studies on sustainability indicators of renewable energy systems have
been carried out before. Studies in Indonesia have been carried out for bioenergy
sustainability indicators [9], which was followed by recommendation of Indonesian
Bioenergy Sustainability Indicators (IBSI) through several focus group discussions
[10], and determination of sustainability indicators for palm oil-based bioenergy
[11]. However, the specific sustainability indicators for the biogas production
system from POME have not been determined. Furthermore, most of the studies on
sustainability indicators of renewable energy were carried out in developed coun-
tries, even though the use of renewable energy was being increased in developing
countries.
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This study aims to determine the sustainability indicators of the biogas pro-
duction from POME that can be used to evaluate the sustainability of the system
through the model that will be developed. The results of this study are useful for
assessing the sustainability of the biogas production system from POME in the
Bangka Belitung Island, Indonesia.

2 Methods

Multi Criteria Decision Analysis (MCDA) is considered as the most suitable
method for solving problems related to energy issues, considering that decision
making on energy issues usually consists of many actors and many criteria that have
several objectives [12]. Analytic Hierarchy Process (AHP) is one of the MCDA
methods that breaks down general and uncontrolled problems into more specific
and controlled sub-problems, then combines the solutions of all sub-problems into a
conclusion [13]. Weighting the priority ranking using the AHP method is
increasingly being used because of its easy-to-understand theory and simple
application [8]. This study used AHP to determine the sustainability indicators for
biogas production from POME.

This study was conducted in the Bangka Belitung Islands from August 2020 to
October 2020. Sustainability indicators of renewable energy were identified from
previous studies [5, 11, 14–16], then these indicators became the subject of focus
group discussions (FGD). The indicators from the discussion results are then scored
collectively by the FGD participants based on the criteria that have been determined
in the discussion. Focus group discussions were held by involving representatives
of stakeholders from two oil palm companies that have biogas plants, Energy and
Mineral Resources Agency, Environment Agency, and State Electricity Company.
The pairwise comparison matrices were used for weighting criteria and indicators.
The weighting was carried out based on a rating scale of 1–9 according to Saaty
[17]. In summary, the stages of the study taken are presented in Fig. 1.

3 Results and Discussion

The priority order of the sustainability indicators was determined based on the
criteria determined in the FGD using a hierarchical structure as shown in Fig. 2.
The criteria for the sustainability indicators to be assessed were determined through
the FGD process, consisting of 7 criteria, namely relevance, measurability, infor-
mativeness, reliability, strategic, optimization, and long term. The sustainability
indicators set for assessment through the FGD process consist of 10 indicators,
namely investment, production cost, availability of raw materials, profitability,
residents benefits, job creation, GHG emissions, energy efficiency, installed
capacity, and water usage.
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The results of the criteria weighting with pairwise comparison matrix are pre-
sented in Fig. 3, with overall consistency ratio of 0.04. The “long term” criterion
has the most important position compared to the other six criteria, followed by the
criteria of relevance, measurability, reliability, informativeness, optimization, and

Fig. 1 The stages to determine sustainability indicators

Fig. 2 Hierarchy structure to determine the priority sustainability indicators
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strategic respectively. The “long term” criterion has the highest level of importance
because the sustainability indicators of renewable energy must reflect the longevity
of the system, in accordance with the concept of sustainability which shows the
system’s ability to survive, develop, and adapt to changes that occur in the long
term [18].

Criteria with a lower level of importance were also needed to determine sus-
tainability indicators at a later stage. Sustainability indicators must be relevant [5] to
the renewable energy system being observed to be meaningful [19], easy to mea-
sure so that it facilitates the assessment process, reliable [5, 8], can inform the
current system conditions (information is easy to obtain), can be used for system
optimization [5], and strategic (related to several interests). The results of the cri-
teria weighting in Fig. 3 were used to determine priority sustainability indicators
which were also weighted using pairwise comparison matrices.

The results of indicators weighting for each criterion are briefly presented in
Fig. 4. The consistency ratio of indicators weighting on the criteria of relevance,
measurability, informativeness, reliability, strategic, optimization, and long term is
0.08, 0.04, 0.03, 0.05, 0.03, 0.05, and 0.03, respectively. The availability of raw
materials has the highest level of importance compared to other indicators, in
almost all criteria (except in “reliability” and “optimization”). In the “reliability”
criterion, availability of raw materials has a slightly lower weight than production
cost. This indicates that based on the stakeholders’ view, production cost is more
reliable in measuring sustainability than the availability of raw materials. In the
“optimization” criterion, availability of raw materials has a slightly lower weight
than energy efficiency. This indicates that based on the stakeholders’ view, energy
efficiency is more suitable to indicate optimization of the biogas production system
from POME than the availability of raw materials. The results of overall weighting
of sustainability indicators for the biogas production from POME, based on all
criteria is shown in Fig. 5.

The sustainability indicator of renewable energy that was considered to be the
most important by stakeholders is the availability of raw materials. This indicator is
very important to measure the sustainability of the biogas production system from
POME because based on their experience, the continuity of biogas production from

Fig. 3 Criteria importance weighting results
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POME is very much influenced by the supply of POME from palm oil mills. The
biogas production process cannot be sustainable if the available raw materials are
very limited or only available at certain times. The production of biogas that is not
continuous will cause the generation of electrical energy which is also not con-
tinuous and difficult to control. It will affect the sustainability performance of the
biogas production system from POME as a whole. The availability of POME as raw
material depends on the production process at the palm oil mill which process fresh
fruit bunch. This raises the pros and cons of several parties because the fresh fruit
bunch come from plantation land which is closely related to land use, regional
spatial planning policies, issues of forest land conversion, biodiversity reduction,
and greenhouse gas emissions.

Fig. 4 The weights of the alternative indicators on each criterion

Fig. 5 Sustainability indicators importance
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The yield of oil palm plantations has decreased and has led to decreased pro-
duction activities in palm oil mills in the Bangka Belitung Islands. As a result,
POME, which is the raw material for biogas production, has also decreased. Thus,
the palm oil industry also affects the availability of raw materials for biogas pro-
duction from POME. Based on this condition, it can be understood if stakeholders
view the availability of raw materials as the most important indicator of the sus-
tainability of biogas production from POME.

Other indicators that relatively have high importance are profitability, GHG
emissions, and energy efficiency. Profitability is one of the important factors
affecting economic sustainability [16]. Profitability is important to be used as a
sustainability indicator because it affects the ability to return capital. In addition,
profitability can also reflect a company’s economic ability to generate maximum
profit, which is determined by the selling price and production costs. In the Bangka
Belitung Islands, the selling price is largely determined by government policy
factors and the sole buyer of electricity generated, namely the State Electricity
Company, so that profitability is very important to be used as an indicator for
measuring the sustainability of the biogas production system from POME, whose
main function is to generate electricity.

In the environmental dimension, GHG emissions have generally been an indi-
cator of the sustainability of renewable energy systems in various previous studies
[11, 14, 15, 20–23] because it is closely related to the issue of world climate
change. Biogas from POME is an anaerobic process product whose main compo-
nent is methane gas so that biogas production is an effort to reduce GHG emissions
in palm oil mills. The performance of the process in the plant is greatly influenced
by energy efficiency. The efficient processes require lower capital and operating
costs [14]. Energy efficiency can also reflect the wasting energy that occurs in the
plant due to heat loss that is released into the environment. In a broad sense,
renewable energy sustainability can be achieved if it is in line with the concept of
energy efficiency [24], because the use of renewable energy and energy efficiency
are two components that must be applied together [25].

The other six indicators (water usage, production cost, investment, installed
capacity, residents benefits, and job creation) will still be used to assess the sus-
tainability of the biogas production system from POME, although it has a lower
weight. This weight will affect the portion of the system’s sustainability assessment
on the related indicators. The weighting results show the priority of indicators in the
economic dimension over social dimension which indicate the stakeholders’ pri-
ority in the formulation of policies planning related to the biogas production from
POME. Based on routine reports on the implementation of environmental man-
agement and monitoring efforts by the company, the majority of residents around
the site welcome the existence of the biogas plant (the plant location is quite far
from residential areas), and many local residents are involved laboring in the biogas
plant or palm oil mill. This reduces the concern of stakeholders to the
social-community dimension. On the other hand, the selling price of electricity
generated from biogas, which significantly affects the company’s profitability,
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needs to be considered. As the results above, profitability significantly affects the
sustainability of the biogas plant’s process and the availability of raw materials that
are highly dependent on operations in palm oil mills and plantations.

4 Conclusions

Sustainability indicators for the biogas production system from POME in the
Bangka Belitung Islands were determined by the participatory AHP method, in
order of importance, consisting of availability of raw materials, profitability, GHG
emissions, energy efficiency, water usage, production cost, investment, installed
capacity, residents benefits, and job creation. Based on the stakeholders’ views, the
availability of raw material is the most important indicator. The sustainability
indicators will be used to assess the sustainability of the biogas production system
from POME that will be modeled in further study, with the portion of the assess-
ment being proportional to the weight of each indicator.

Stakeholders place the economic dimension above other dimensions, based on
their experience which shows that economic factors often hamper the continuity of
biogas production than other dimensions. This does not mean that other dimensions
are not considered in the assessment of the sustainability of biogas production from
POME, because the concept of sustainability is always based on at least three
dimensions (environmental, social, economic) that influence each other in the long
term.
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Systematic Review: Information
for FM-Enabled BIM

W. N. Wan Siti Hajar, K. Syahrul Nizam, and Z. Nurshuhada

Abstract A comprehensive facility maintenances information as required is critical
to ensure a smooth integration facilities management data with BIM system. During
the transition from design and construction stage to facilities management stage,
there has been a few issues concerning data loss and data integration. This study
conducted analysis based on the existing literature systematically on information
required by facilities management to support BIM execution plan for FM imple-
mentation. This review adopted guidelines by the PRISMA Statement (Preferred
Reporting Items for Systematic reviews and Meta-Analyses) review method. As a
result, 15 related studies were identified from two main databases namely Scopus
and Web of Science. This study was divided into two sections. The first section
reported on findings regarding LOD requirement to support geometrical informa-
tion on the model. The second section discussed on non-geometrical information.
There were three themes emerged from the first section and another four main
themes and 15 sub-themes from the second section of this study. These themes were
useful to facilitate the standardisation of FM information for the development of
BIM model. Several recommendations were emphasised at the end of this study
related to conduct more related and relevant qualitative studies, to review on data
implementation framework to suggest on the best practice for the industry and to
publish on a standard for systematic review method to guide on research synthesis
in the context of facilities management.
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1 Introduction

In recent years, there has been an exponential growth in ubiquitous digital tools to
support building operational and maintenance activities within the full life cycle of
the building at facilities management phase. Subsequently, it causes an increase in
demand for accuracy and completeness facilities management data to operate the
tools effectively and efficiently. Systematic data organisation will connect people,
process, and technology in achieving the same objective of facilities management
[1]. Moreover, adequate information and data storage for native data-intensive
operations will lead to more efficient processes of operation and maintenance [2].
Hence, the potential of building information modelling (BIM) application for
facilities management relies on the effectiveness of information management at the
early stage. However, the current practice of BIM reuse for FM is obstructed by the
discrepancy between the information demand with the supply at hand-over [3].
Besides, data transition from design and construction stage to facilities management
stage is vulnerable to the potential risk of data loss. As a result, the final product of
BIM model does not include all needed facilities information by personnel [4].
Eventually, the model invariably generates data without relevancy and purpose for
the organisation [5], hence lead to ineffectiveness of BIM application for FM,
especially in supporting daily basis operation with-in the broad spectrum of FM
practice [6].

The study attempted to analyse comprehensively on the existing literature to
identify crucial FM information requirements among key players in the construction
industry for BIM application. This study adopted asset information requirement
structure from standard ISO 19650-3 as a guideline in developing the datasets that
can support FM services at all three level competencies area and eventually
achieving the organizational goals. This section discussed the central question
related to this review, while the second section explained in-depth on the
methodology adopted for this systematic review. Next, the third section reported on
the findings. The findings for this study consisted of two components. The first
component recorded on the first research question regarding LOD requirement to
support geometrical information on BIM, and the second part presented records
analysis on non-geometrical information needs. The last section appraised on the
findings to identify practical approach in capturing the information and imply
further suggestion for research. On the whole, this study focused on variable group
members related to BIMFM industry and aimed to assist stakeholders in the con-
struction project (i.e. architects, engineers, contractors, owners, client, and facility
managers) with the process of implementing and developing a practical BIMFM
framework.
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1.1 Facilities Management Roles and Objectives

Facilities management has been positioned as a profession with role to drive
efficiencies and productivity in workplace with ultimate objective to support core
business strategy. Facilities management is a profession with integration of multi-
discipline approaches [7], to achieve the core business goals by maintaining,
developing and adopting the buildings after design and construction [3] by acting as
an “enabler” to the strategic planning of the organisation [8]. The management
works on facilities operates with the objectivity to minimise building maintenance
cycle costs while deliver the expected quality of the facilities simultaneously [9].
FM represents the holistic support system that connects services with its customers
with the following flows, from information to material and services to finance [10].
Facilities Management roles are implemented at three hierarchical levels with
operational at the base follow by tactical, and strategic subsequently [11].
Operational level is the fundamental competency area for any FM-related organi-
sations. The four key elements of FM objective are operating, maintaining,
improving, and adapting building and infrastructure assets while delivering a
holistic support system to the goals of the organisation, inhabitant, owners, and
facility personnel [12].

The scope of work for facilities management team can expand beyond the
specified roles. The role and function of the profession is dynamic in nature [13].
The conventional roles incorporated three key subjects which were organizational
culture, people and facilities/assets [8], meanwhile at present the emerging tech-
nology advancement has seen the FM roles maximise the productivity by diffusing
technology uses into its activities while maintaining the cycle interface between
these three elements. Ehrenberg [14] emphasised that the role of facilities man-
agement team within the project life-cycle expanded into creating organisational
and strategic value which differs to the traditional facilities that mainly involved on
technical maintenance. It is one way to keep the profession relevant over the time
despite the shift to digital FM services. This leads to new perspectives of facilities
management, from connecting people with the place to regulating the cycle between
people, place, and technology.

However, there exists challenges in digitalization facilities management such as
the application BIM as central information to support building operation and
maintenance activities. Among the key challenges in implementing BIM for FM
were lack of standard on complete dataset of information and uncertainty on the
whole process to identify the required information [15]. Thus, this study attempted
to examine, identify, and formalize on information requirement as recorded by
experts in the industry in majority of relevant papers. At the end of this study, this
effort to standardise information requirement aim to facilitate the owner on lists of
information that they can refer to in stipulating information needs to support FM
objectives that has been set forth at the early stage.
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1.2 Format and Structure of Information

In traditional practice, varied formatted data provided as handover deliverables
including in hard and soft copy format resulted into inefficient workflows at a later
[16]. At present, the rapid pace of technological implementation for FM industry
has seen an increase demand for interoperable data format between the digital tools.
The FM information collected and recorded within BIM-FM database can serve as
general knowledge that can benefit larger group of key players such as designers for
reference on future projects [17].

According to standard ISO 19650-2, exchange information requirements can be
derived from organisational, asset and project information requirements. The final
requirements merged into a group of information consists of three varieties namely
geometrical information, non-geometrical information, and documentation. In
addition, the structure of information consists of two types namely structure and
unstructured. While structured information could be recorded in various formats
including spreadsheet-based and model-based formats, the unstructured information
needs to be linked to graphical elements in BIM models using hyperlinks [2], with
the exchange model is the current preferred output format. The model-based format
represents the physical product of building information modelling consisted the
information requirements of the owner [15]. The American Institute of Architects
(AIA) Contracts Documents Committee emphasised on six Level of Development
of a model which were LOD 100, LOD 200, LOD 300, LOD 350, LOD 400 and
LOD 500. The components of LOD can be divided into two namely Level of Detail
and Level of Information that reflects the level of geometrical information required
and non-geometrical information required on the exchange model, respectively. The
specification for LOD at the early stage will define the final product of BIM model
for the use of facilities management. In practice, the contract and standard
requirement recommended LOD 500 as Level of Development for facilities man-
agement that concentrates on field-verified and accurate representation model
integrated with graphical and non-graphical information of size, shape, location,
quantity, and orientation. LOD 500 utilization for construction industry in Malaysia
was still at low and preceded by the private sector while public sector had only
practised on LOD 300 [18].

The variation of information incorporated by a building information model can
be categorised as an n-D model. Whereas LOD refers to the detail required to be
included within 2D or 3D model, BIM dimension refers to process of linking
specific type of data to an information model. The additional dimensions of data
were added at each stage of building life-cycle to provide an enhanced overview to
the owner on delivery process, costing, and maintenance process [19]. The
dimensional aspects of 3D and above are simply efforts to integrate the model with
more information and knowledge in enhancing the integration and coordination in
the architecture, engineering, and construction (AEC) sector [17]. In general
practice, the seventh dimensional model is adequate to address information required
by facility management. The 7D aspect integrates asset data such as component
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status, specifications, operation and maintenance manuals, and warranty informa-
tion into as-built model [20]. These list of asset data requirements can be grouped
together and expanded further following standard ISO 19650. According to the
standard, the aspects for asset information requirement (AIR) included managerial,
commercial, and technical aspects. AIR is used to specify Asset Information Model
(AIM) which aimed to support the strategic and day-to-day asset management
processes (Fig. 1).

The bilateral data interoperability between BIM and FM system is realized by
accurate input and output data format. BIM interoperability, according to [21], can
be supported by input file format such as IFC and data structure specifications such
as COBie. They are designated as an efficient workflow management in AEC
industry between software [22]. In terms of IFC, it specifically codifies on geo-
metric and data of the object [23], while COBie emphases on delivering asset data
for non-geometric information such as data of equipment and spaces [24, 25].
Subsequently, IFC schema will be populated with data collected at different phases
such as design, construction, and commissioning before IFC data model can be
used to configure and map to COBie dataset to support specific needs by the owner
or facility [26].

While the following schemes collected data at design, construction and com-
missioning stage, post-construction information should also be embedded on BIM
to carry out a continuous effective facilities management role throughout the whole
life-cycle of the building. This information is highly required particularly for the
existing buildings. Conventional information database in the form of computer
software used by facility manager such as Computerised Maintenance Management
System (CMMS) included limited variation of information, mainly involving
maintenance operation and schedules [26]. CMMS provides an analysed dataset
required for facilities management team to maintain the building. The software
covered activities at least for (a) the creation and maintenance of equipment/asset
records, equipment/asset bill of materials and equipment/asset and work order
history inventory control, (b) the creation, scheduling, execution and completion of
work order, (c) the development and scheduling of preventive maintenance

Fig. 1 Hierarchy of information requirements (adapted from Institution, 2020)
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(PM) plan, (d) human resources, (e) the purchase and receive activity, (f) invoices
matching and accounts payable and (g) table and reports [27]. The data can be
mapped between the BIM models and CMMS database to allow for more effective
scheduling of maintenance work order [28].

2 Methods

This systematic review adopted a rigorous searching strategy of scoping, planning,
identification, screening, and eligibility [29]. The status of intended review had
been searched and resulted into finding reviews with similar intention, however
they were reviewed based on different research questions, served on different
purposes, and adopted different approach. The following sub sections will explain
in depth on the searching strategy to retrieve articles on the central question of
information need and implementation for FM-enabled BIM framework. Based on
the study above and research reviews, the categories of information requirement
facilities management to integrate into building information modelling model set
out into two, (a) LOD requirement for geometrical information and (b) Requirement
for non-geometrical information.

2.1 PRISMA and Resources

This review referred and adopted guideline from the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA). PRISMA provides a rigorous
searching strategy while maintaining records of relevant articles for reviewing.
Three stages were involved systematically before the literatures were reviewed. At
the first stage, a total of 785 records were identified by using the proposed query
string on main databases (Table 1). 65 duplicated literatures were removed during
the identification process. In addition to PRISMA guideline, the screening process
were conducted at two stages due to masses record at the initial screening stage. At
the first layer, the records were filtered out by refining articles results based on the
inclusion criteria on the database. This resulted into exclusion of 498 records of
conference proceedings book series, books, trade publications and non-English lit-
erature published before 2016. Furthermore, the second screening stage was reading
the title and/or abstract of identified works from the searches. 179 articles were found
did not meet the criteria while a total of 43 articles were included at the end of this
process. Among the reasons for exclusion were articles did not focus on BIM for
facilities management, required information for building operation activities were
not included, and some were not empirical articles. Full-text version of 43 potential
eligible articles were assessed in the next stage. At this stage, potential studies were
sifted from the Method and Results for eligibility. The final record reported on 15
articles had passed the whole stage and eligible for the qualitative analysis (Fig. 2).
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2.2 Eligibility and Criteria

The initial search strategy comprised of planning on search terms and search
criteria. The relevant keywords were identified upon exploring related terms on
encyclopedia, dictionary, thesaurus, and pertinent readings. The keyword identified
were reflected on the search strings. Several criteria on inclusion and exclusion
were developed to produce a definite search outcome. The criteria were based on
source type, language, and timeline indexes. This review only considered research
articles from journal and excluded literature reviews and any parts from book and
conference proceedings. In addition, the records were limited to articles written in
language English and Malay within a period of 6 years (2016–2020) as they served
as adequate quantity and quality literatures for the study.

2.3 Data Abstraction and Analysis

This study aimed to conduct a rigorous analysis on preferred datasets to support
building operational and maintenance activities using building information mod-
elling from various literature to critically evaluate on each other characteristics. The
review was focused on studies that responded to the questions formulated and their
reliable methodology feature. At the initial stage, the data were assessed and
analysed based on the abstract and conclusion before reading through the full
articles (in-depth) to identify the related themes and sub-themes. Content analysis
was set out for qualitative analyses in identifying themes related to FM information
for building information modelling. The main themes for non-geometrical were
formed with guidance from manual set out by BS EN ISO 19650-3 and sub-themes

Table 1 Search strings used

Databases Keywords used

Scopus TITLE-ABS-KEY (( info* OR data* OR knowledge* OR deliver* OR
require* AND specif* OR guidance* OR document* OR report*) AND (bim
OR “build* info* model*” OR “*ated digital* model*” OR “*ated *D
model*” OR “collaborat* *D Model” OR “collaborat* digital* model*”) AND
(“facilit* manage*” OR “facilit* maint*” OR “infrastructure* manage*” OR
“infrastructure* maint*” OR “asset* manage*” OR “asset* maint*” OR
“construct* maint*” OR “build* maint*” OR “operation* manage*”))

Web of
science

TS = ((info* OR data* OR knowledge* OR deliver* OR require* specif* OR
guidance* OR document* OR report*) AND (BIM OR “build* info* model*”
OR “*ated digital* model*” OR “*ated *D model*” OR “collaborat* *D
Model” OR “collaborat* digital* model*”) AND (“facilit* manage*” OR
“facilit* maint*” OR “infrastructure* manage*” OR “infrastructure* maint*”
OR “asset* manage*” OR “asset* maint*” OR “construct* maint*” OR
“build* maint*” OR “operation* manage*”))

MM mixed method, QL qualitative, QN quantitative
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were developed from the themes identified from the literatures accordingly. The
records adopted variety of methodology and multiple different findings develop-
ment on the central question however, they were eligible for the analysis as they
were related to fundamental truth which impacted in providing a greater and wider
understanding on the problem statement [30].

3 Result

The central focus for this study was to identify information needs to enable BIM at
FM phase. The result for this study was arranged into two sections. The first section
presented geometrical data requirement analysed from a total of 8 studies from 15

Fig. 2 Record appraisal process according to PRISMA guidelines
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records. The second section presented findings from 15 studies on non-geometrical
data requirements, with four main themes and 15 sub-themes were identified
(Table 2).

3.1 LOD Requirement

3.1.1 LOD Requirement Range Below LOD 500

Most of the current study supported on the use LOD lower than LOD 500 at FM
stage. A smaller file size resulted into speedier modelling work [31]. To cut time
consumed on remodelling building elements, this could be achieved over limited
geometrical requirement such as LOD300 which included the exact location and
dimensions [32]. Meanwhile, Abdirad and Dossick [33] opted for simplified visual
cues of low-LOD interactive objects and shapes with facility data of asset location

Table 2 A total of 15 records identified for data abstraction

Studies Country Context of study Main
study
design

LOD
requirement

Non-geometrical
requirement

[5] US Educational institutional QL √

[31] Taiwan General QL √ √

[17] US Facilities management
activities in general

QN √ √

[2] US Large educational
institutional

QL √ √

[15] Educational institutional and
public services infrastructure

MM √ √

[42] Vietnam High-rise infrastructure in
general

MM √

[35] China General MM √ √

[43] UK Educational institutional for
case study

QL √

[39] US Educational institutional for
pilot study

MM √ √

[36] Canada Existing educational
institutional and healthcare

QL √ √

[44] UK General MM √

[32] US Educational institutional QL √ √

[33] US Existing educational
institutional and public
transit infrastructure

QL √ √

[34] Canada General QL √ √

[45] Utility tunnel QL √
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and systems connections of objects. In another study the highly preferred LOD
requirement among FM personnel was LOD 350 to represent components in FM
models and the highest LOD opted by the FM professional was LOD 400 [34].

3.1.2 LOD Developed from Lists of Detailed Requirement

Reference [31] defined LOD requirement from the detailed requirement of graph-
ical and non-graphical for BIM model as assessed by FM experts. Among the
important detailed information for geometrical requirement according to [35] were
information for general building, building component, building site, product
specification, types and location of building services, distribution and parameters of
MEP and logical object tree organisation which matched with the basic model
content requirements of LOD 500. Level of details for equipment maintenance
requirements included specific requirements of assets, general guidelines from the
owner or FM personnel and specific details of the project [17]. In another study, the
new required geometric elements to support a specific end-user requirement were
added to the base model of minimum geometrical information, regardless LOD
requirements [36].

3.1.3 LOD Specified Based on Specific FM Function/Task

O&M personnel for maintenance, Basic Master Specification (BMS) system and
asset management each required specific sets of information varied from each other
at specific defined level of details for the same information [15, 34] identified
specific LOD requirement to support specific FM task namely, corrective mainte-
nance, preventive maintenance, asset management and space management.
Meanwhile, certain assets parent-child relationship possessed their own asset data
(such as air unit handling within fans) therefore they required specific level of
development which can be distinct to each other [2].

3.2 Non-geometrical Requirement

This section focused on result for non-geometrical information needs. The analysis
culminated in four main themes and a total of 15 sub-themes related to specific
facility information for building operation. The four main themes are managerial,
legal, technical, and commercial. Managerial information consists of seven sub-
themes which are (i) identification of assets, (ii) location of the assets, (iii) spatial
data related to assets, (iv) warranties and guarantee document, (v) historical
maintenance record, (vi) schedule of maintenance and inspection tasks, and
(vii) operational related plan, processes, and procedures. Legal information (two
sub-themes) is (i) safety and disaster planning, and (ii) emergency planning. There
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are also two sub-themes in technical information namely (i) engineering specifi-
cation and design parameters, and (ii) commissioning data. Meanwhile, commercial
information consists of four sub-themes that are (i) specifications of assets, (ii) as-
sets systems and classification, (iii) manufacturer and vendor data, and (iv) spare
parts information.

3.2.1 Managerial Information

Managerial information had been considered by 15 studies as important facilities
management information needs on BIM. The most crucial data for asset manage-
ment are warranty and asset location (13 studies) in format model attribute data for
operational activities. A total of 11 studies required operational related standards,
processes, and procedures while 9 studies made use of identification of assets as
requirement for their as-built model hand-over (Table 3).

3.2.2 Legal Information

In comparison to managerial information, legal information had been regarded as
crucial by fewer studies, a total of 6 studies under two sub-themes. Safety and
disaster planning featured in 4 studies, while there were 4 studies included emer-
gency planning. Reference [5] considered both were equally essential to include in
facility data needs.

3.2.3 Technical Information

Two sub-themes identified for technical information. A total of 8 studies reported
facility data related to technical information as requirement for facilities manage-
ment. Engineering specifications and design parameters were studied in 6 literatures
while 5 records included commissioning data requirement.

3.2.4 Commercial Information

A total of 11 studies reported on commercial information in relation to information
requirement for FM-enabled BIM. Under this themes, four sub-themes emerged,
namely, asset description, the asset systems that they served, data related to man-
ufacturer and vendor and spare part information such as identities and levels of
spares held, interchangeability, specifications and storage locations.
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4 Discussion

This study attempted to conduct a systematic review on existing records to analyse
on information requirement for FM-enabled BIM. The identification of information
needs to support facilities management on BIM has become an issue in the FM
industry that resulted into a significant amount of resource waste therefore required
a base guideline on requirement list for best practice. A rigorous record from two
databases, Scopus, and Web of Science, resulted into 15 related articles that discuss
the practice of BIM for FM industry across the world. The findings from the records
indicated that variation of information is essential to achieve different requirement
for each different organizational core strategy. At the first layer, the study intended
to analyse on the LOD requirement to support facilities management on building
information modelling. Further analysis of the study, four themes with 15
sub-themes emerged regarding non-geometrical information required to support
building operational activities on BIM. The main themes were managerial to assist
on decision-making, coordination, control, analysis and visualisation of organisa-
tional requirement, legal information for the law and legal process, technical
information that concerns on all aspects of technicalities and commercial infor-
mation related to the equipment, product, and other assets.

The findings for LOD requirement for facilities management highlighted on the
need for a composite BIM Model rather than model that develop on one LOD fits
all uses at facilities management stage. Aside from facilitating the owner in
determine and identify the level of development of as-built model at hand-over, the
impact of specifying only on required LOD for each FM task was that it leveraged
the execution of BIM for FM with the supplication of manageable and operable files
to use by FM personnel [37]. Based on the results of the analysed records, the
highly preferred LOD for the industry uses range between LOD 300 to LOD 350.
LOD 300 consists additional non graphical information which are scheduling and
estimating data while LOD 350 includes additional information on details of ele-
ments interfacing with other buildings elements or systems. A query has arisen with
majority experts’ preference for lower LOD to facilitate FM tasks such as if LOD
500 for FM is yet to be undertook by the personnel within the industry or if there is
lack of practicality for LOD 500 in the real context of the industry. This poses an
area for future work to investigate on the practicality of LOD 500 for FM. The
preferred application area of facilities management by using BIM is to locate the
building components, accessing real time data, and for visual and marketing pur-
pose [38]. This resulted a large quantity of empirical papers discussing on the asset
location and crucial data to support operational and maintenance activities such as
warranty, operational standards and procedures, asset ID and manufacturer data.
Most of the following lists can be found on standard requirement such as COBie
where the owner will specify on general COBie spreadsheet for close-out deliv-
erables. COBie is a useful data format referred to data collected during design,
construction, and commissioning phases however, there is a redundant amount of
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information in COBie for FM managers, hence, required a critical process of
identifying information needed to deliver FM-enabled BIM [39].

The initial objective on the use of systematic review was to provide review with
highly essential practical implications [40]. However, there were challenges in
adapting this evidence-based methodology to the built environment to fully utilized
the impact as identified in [41] such as fragmented and impracticality methodology,
barrier on the comprehensibility of scientific evidence and difficulty in generalizing
the findings that applied to particular setting considering the complexity division of
built environment. With all effort, the author has conducted the following sys-
tematic review with rigorous searching technique and appropriate data abstraction
and analysis as referred to PRISMA.

5 Conclusion

The following systematic review emphasised on the identification of crucial
information to support facilities management on building information modelling. At
present, research trends indicated an extensive research on BIM implementation for
facilities management within the full life-cycle of the building. However, a dearth
of research addressed the defining information requirements to support FM activ-
ities on BIM. Hence, the paper analysed previous literatures to construct themes
information for FM-enabled BIM. The paper identified three main themes for the
geometrical requirement at the first stage while the second stage of the study
reported another four main classifications for non-geometrical information
requirement. Themes for geometrical information were: (i) LOD requirement range
below LOD 500, (ii) LOD developed from lists of detailed requirements and,
(iii) LOD specified based on specific FM function/task. Meanwhile, at the second
stage, the four main classification of information discussed were managerial, legal,
technical, and commercial. These classifications were further specified into 15
sub-themes.

The study explored in detail the application of BIM at facilities management
phase in variety sectors to identify aspects of the information requirement and its
division that can be used to support building operational and maintenance activities.
As there was lack of clear standardisation, the study facilitates the owners and
facilities managers in developing the requirements according to the common
practice within the industry and leverage the development of BIM model for FM
uses. For this study, the themes developed on information requirements were
limited to the two categories of information namely geometrical and
non-geometrical while the further categories of information were not discussed for
this study.

The review suggests several recommendations for future studies. First, more
qualitative studies are needed by involving diverse profile of the organisations in
the industry as it offers in-depth analysis and detailed information requirement
based on specific organisational requirements. Second, to explore further on data

Systematic Review: Information for FM-Enabled BIM 147



implementation to suggest the most practical approach for the industry. Third, to
have specific and a standard systematic review method to guide on research syn-
thesis in context of facilities management information on building information
modelling.
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Typology and Characteristics of Slum
Settlement in Wetland of Palembang
City

Hendi Warlika Sedo Putra, M. Baitullah Al Amin, and Ibrahim

Abstract Slum areas are one of the biggest problems in Indonesia. The city of
Palembang is no exception, with a slum area reaching 2,472,981 ha making it one
of the largest cities in Indonesia. It is the duty of the regional government to be able
to complete it with a specific time target set by the central government. With limited
time, there needs to be an effective strategy in solving the slums of Palembang city.
The form of activity intervention based on the standard infrastructure of settlements
is considered to have had a significant impact on the reduction of the slums of
Palembang city. Typical urban characteristics that are located on the banks of rivers
and swamps are their own problems that need to be studied further in order to
formulate an activity program. Judging from the planning documents of the SIAP
(Slum Improvement Action Plan) that have been prepared, the slums of Palembang
city are divided into 2 regional typologies, namely slums in lowland and on the
water’s edge. It is considered inappropriate if we look at the definition and geo-
graphical conditions of Palembang city which are dominated by tidal areas of rivers
and swamps. For this reason, this research was conducted to find out the types of
typologies and characteristics of slums in Palembang City. Using quantitative
methods based on supporting secondary data and basic data analysis, the overlay
technique of slum maps and water areas is the basis for determining the typology of
the slums of Palembang city. Then, a grouping of numerical data based on the
typology of the processed area to be able to formulate characters from each
typology of slum areas in the city of Palembang. From the results of the analysis,
three typologies of slum areas were found in Palembang, namely the slums of on
the water, on the water’s edge, and lowlands.
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1 Introduction

The residential area is an element forming the urban environment. By definition, a
settlement is a group of housing equipped with infrastructure, facilities, public and
support utilities in both urban and rural areas. With the function of living and doing
activities, everyone certainly hopes for a good residential environment. Fulfillment
of housing infrastructure, facilities and public utilities as part of the settlement are
an effort to fulfill a livable house [1].

The phenomenon in the urban settlement environment is the existence of slum
settlements in several corners of the city. The slum settlement then becomes a
problem faced in urban settlement areas. According to Law No. 1 of 2011 con-
cerning Housing and Settlement Areas, slum settlements are described as unin-
habited settlements caused by building irregularities, high levels of building
density, and quality of buildings and facilities that do not meet the requirements [2].
The growth of slum environment in urban areas can be caused by direct factors and
indirect factors [3]. Direct factors is more due to the physical condition of the slum
environment. These factors include: factors of land area, factors of building types,
and factors of facilities and infrastructure. Indirect factors emphasize that slum
conditions are caused not only by environmental physical factors [1]. These factors
include: factor of the number of residents, factor of occupancy status, factor of
income, and factor of length of stay. Other than that, the high urbanization, illegal
land placement in the urban environment, and the unfulfilled minimum service
standard in urban areas are several factors that influence the growth of urban slum
settlements [4]. The inadequacy of slum settlements is inseparable from the low
quality of drinking water services, drainage, waste processing and sewage treatment
systems, environmental accessibility as basic infrastructure in addition to building
conditions that have an impact on the visual formation of slum areas.

Palembang as one of the big cities in Indonesia cannot be separated from the
problem of slum settlements in urban areas. In accordance with what is stated in the
Decree of the Mayor of Palembang number 488 in 2014 concerning the
Determination of the Location of Slum Settlement Areas in Palembang, there are
recorded as many as 2,472,981 ha of slum settlements spread across 59 sub-districts
in Palembang. Palembang City as a river city has an area dominated by land which
has an altitude of 3–4 m above sea level. However, rapid development made the
construction of new settlements in wetlands inevitable [5]. Palembang with the
characteristics of wetland or lowland areas, of course, has its own unique charac-
teristics of problems and does not exist in all cities in Indonesia.

There are five basic elements of settlement: Nature, is land that can be used to
build housing and other functions; Man, both individuals and groups who build or
live in; Society, in which there are interactions and social relations between humans
so as to form certain bonds as a society; Shells, namely buildings where humans
live with their respective functions; Networks, in other words infrastructure that
support environmental functions, both natural and man-made [4]. Other than that,
the characteristics of a settlement can be captured by observers by conducting a
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study of: occupant characteristics, residential characteristics, facilities and infras-
tructure characteristics, environmental characteristics, and slum levels [4]. In the
Regulation of the Minister of Public Works and Public Housing number 2 in 2016
concerning Quality Improvement of Slum Housing and Slum Settlements, in terms
of several aspects elaborated through several indicators of assessment of slums [6]:
Building, Neighborhood roads, Provision of drinking water, Environmental drai-
nage, Waste water management, Solid waste management, and fire protection.

Reviewed from the planning documents that have been prepared by the city
government of Palembang City, namely SIAP (Slum Improvement Action Plan)
2015–2019 document, the slum areas of the city of Palembang (59 sub-districts) fall
into two typological categories of slum areas, namely slums in the lowlands and
slums on the water’s edge. The typology of slum housing and slum settlements is a
grouping of slum housing and slum settlements based on geographic location [7].
The typology of slum housing and slum settlements consists of: Slum housing and
slum settlements on water, Slum housing and slum settlements on the water’s edge,
Slum housing and slum settlements in the lowlands, Slum housing and slum set-
tlements in the hills, Slum housing and slum settlements in disaster prone areas.
When viewed from the environmental conditions (land topography/land character)
of Palembang, which are generally river and tidal swamp areas, there is a big
possibility that the typology of slum settlements in Palembang City is not in
accordance with what has been formulated in the “SIAP” document. That is closely
related to the typology definition of slum settlements on water located in the tidal
area of swamps, rivers and sea [7].

Spatial information is important for several aspects of urban development,
planning and management, including identifying and observing changes in slum
settlements [8]. The result of research on “Typology and Characteristics of Slum
Settlements in Wetlands of Palembang City” will produce an overview of the
existing slum conditions in Palembang City, and can be used as a reference in
carrying out actions and planning to prevent and improve the quality of the slum
environment in Palembang City. In addition, it can also be used as a base map in
further analysis related to slums of Palembang City.

2 Research Methods

The research method in general is more on quantitative research with a comparative
study of data on slum settlements with the water conditions of Palembang City.

Data collection techniques are very dependent on the data and the type of data
required: (a) Data on the distribution of slum areas in the city of Palembang, based
on the Mayor’s Decree number 488 of 2014, and the spatial data of KOTAKU
Program in Palembang, (b) The numerical data on the characteristics of the slum
characteristics of each sub-district in the city of Palembang is sourced from the
updated data related to the KOTAKU program of the baseline data for slum set-
tlements in Palembang, (c) Hydrological data or waters of Palembang City, which

Typology and Characteristics of Slum Settlement … 153



are obtained from secondary data from the Palembang City Development Planning
Agency and also the results of analyzes related to the tide of Palembang City,
(d) Base map of Palembang city and other support data.

Data processing; (a) Data on the distribution of slum in Palembang city, this data
will be processed using computer programs such as AutoCAD/GIS/QGIS. Slum
distribution data is in the form of mapping from secondary data of slum areas per
neighbourhood from the results of the KOTAKU self-help mapping program
related to slum settlements in 59 sub-districts in Palembang City, (b) Data on the
area of water/topography of the city of Palembang. This data will also be processed
in mapping related to the waters of the city of Palembang. The method used is
mapping of inundation areas in lowlands based on an overlay between topographic
data and forecasting of high tide in the Musi River. This analysis also considers the
existing river network system, (c) Slum numerical data for settlement areas. In the
KOTAKU program, there is basic data in the form of baseline data which will then
be used as the basis for data processing to formulate the slum classification of each
sub-district/settlement area, and also formulate the characteristics of slum in
sub-district through a study of the slum aspect data and its parameters.

Data analysis is related to results of future research, namely the typology and
characteristics of the slum areas of Palembang City; (a) The method used is to
overlay the water data (tidal waters of Palembang City) with the data on the
distribution of slum distribution in Palembang City using the QGIS program,
(b) The slum characteristics of the residential area in Palembang City are carried out
by grouping and processing numerical data that combines each area with a similar
typology. Assessment of each parameter follows the rules (RP2KPKP guidelines),
namely: 0–25% with a score of 0; 25–50% with a score of 1; 50–75% with a score
of 2; and 75–100% with a score of 2. From the sum of the assessments of each
parameter, it will produce a classification of slum level, namely the threshold <15 is
declared not slum, the values 15–35 are mild slums, 36–55 are moderate slums, and
56–75 are heavy slums.

3 Results and Discussion

3.1 Slum Area of Palembang City

When viewed from the Mayor’s Decree Number 488 in 2014, Palembang City has a
total of 2,472,981 ha of slum area spread across 59 villages in 13 sub-districts.
From the data collection carried out at the base level (per house/head of the family)
through seven slum aspects as well as 19 slum parameters, the area of Palembang
City Slum Area is 1,443,560 ha in 2017. From the intervention results of slum
handling activities from several sources funding, in 2018 the area of slums of
Palembang City became 1380.2 ha, which are spread across 59 sub-districts in
Palembang City (Fig. 1).
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From a total of 59 sub-district, several classifications of slum level in the
sub-district/area in Palembang City can be identified, namely: 1 sub-district with a
Mild Slum classification with a slum area of 22.04 ha, 41 sub-districts classified as
Medium Slum with a total slum area of 974.97 ha, and 17 sub-districts classified as
Heavy Slum with a total slum area of 383.01 ha.

3.2 Water Territory of Palembang City

Palembang City is divided by Musi River into two large parts called Seberang Ulu
and Seberang Ilir. Palembang City itself has as many as 108 tributaries, and there
are 4 (four) large rivers in Palembang. The four rivers, namely Musi River, is the
largest river with an average width of 504 m (the largest width is on the island of
Kemaro which is 1350 m, and the smallest width is 250 m which is at the location
of the Musi II Bridge). The other three major rivers are the Komering River with an
average width of 236 m; Ogan River with an average width of 211 m; and the
Keramasan River with an average width of 103 m. Apart from these large rivers,
there are other small rivers located at Seberang Ilir which function as urban drai-
nage (there are ±68 active tributaries). The small rivers have a width ranging from
3 to 20 m. In these rivers, retention ponds are built, so that they become part of the
river boundaries.

The receding condition of the water area in Palembang city is made by over-
laying the aerial image map of Palembang city with river network data (large rivers
and small rivers) and swamp areas (conservation swamps, cultivation swamps, and
reclamation swamps), which are calculated from the receding water conditions.

Fig. 1 Slum area of Palembang City
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Tide conditions were carried out by modeling for 4 (four) major river basins in
Palembang City, namely the Musi River, Komering River, Keramasan River, and
Ogan River. Hydrograph analysis of flood water discharge to see inundation areas
in the city of Palembang using 20 years return period. Tide forecasting is carried
out using measured data in the Musi River (Sekanak estuary). From the results of
this analysis, it was found that the average tide level in the city of Palembang was
3.3 m above sea level.

3.3 Typology of Slum Areas in Palembang City

Settlement typology analysis was carried out using the overlay method of
Palembang city waters data with the existing slum area distribution data.
Assessment of the position of the area to the water area is seen from the dominance
of the neighborhood area in settlements within each typology (>50%), because from
the results of the map overlay carried out, some data is obtained in the form of slices
of each slum neighborhood, not all of them are within the scope of one slum
typology of a settlement. From the analysis conducted, it was obtained an overview:
(Fig. 2).

a. Slum typology based on low tide
(1) Slum Settlements on Water, which are spread across 5 sub-districts and 7
neighborhoods in the area with a total slum area of 13,349 ha or 0.9% of the
slum areas that are above Air in Palembang City. (2) Slum settlements on the
waterfront, spread over 18 sub-districts with a total of 73 slum neighborhoods
and an area of 111.125 ha of slum settlements or there are 7.7% of the slum

Fig. 2 Slum area overlay map—low tide level of Palembang
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areas located on the Waterfront of Palembang. (3) Slum settlements in the
lowlands, spread across 57 sub-districts of Palembang city and 785 neighbor-
hoods with a total slum area of 1,319,082 ha or 91.4% of the slum areas found
in the lowlands of Palembang City (Fig. 3).

b. Slum typology based on tide conditions
(1) Slum Settlements on Water, which are spread across 50 sub-districts and 517
neighborhoods in the area with a total slum area of 757,419 ha or 52.47% of the
slum areas of Palembang City. (2) Slum settlements on the waterfront, spread
over 6 sub-districts with a total of 9 slum neighborhoods and an area of 9023 ha
of slum settlements or 0.63% of the slum areas of Palembang City. (3) Slum
settlements in the lowlands, spread over 47 sub-districts of Palembang city and
339 neighborhoods with a total slum area of 677,114 ha or 46.91% of the slum
areas of Palembang City.

Based on the typology definition of slum settlements on water located in the tidal
area of swamps, rivers and seas, the tide conditions become a parameter in seeing
the typology of slum areas in Palembang city. However, from the two regional
analysis descriptions of low tide and high tide conditions, all of them show that
there are three typologies of slum areas in the city of Palembang: on the water, on
the water’s edge, and in the lowlands.

3.4 Slum Characteristics

Physically, the character of the slum areas of Palembang City is characterized by
unhealthy building and environmental conditions, a high level of building density,

Fig. 3 Slum area overlay map—high water level of Palembang
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consisting of permanent and semi-permanent buildings. In addition, the environ-
ment is less organized and the lack of infrastructure services such as environmental
conditions that are not supported by the area drainage system, waste management
system, the absence of a good sanitation system in every house, and damaged
environmental roads.

When viewed from the current general description of slums in Palembang, the
general classification of slum levels is at the level of mild slums, with a total score
of 30 numerical data (range 15–35; Mild Slum). With the main problems in the
area, namely the unavailability of fire protection facilities, 98%, unmanaged drai-
nage 86%, and building irregularity 78%. This picture can be seen from the graph
of the problem as follows (Fig. 4).

3.5 Slum Characteristics Based on Area Typology

Observation of slum characteristics of Palembang city based on slum area typology
is seen from the analysis data of settlement areas based on the tide level of
Palembang City. This is because, from the definition that is understood, related to
water areas, especially residential areas above water, it is an area that is located
above the water level which is affected by tides.

a. Slum Areas on Water, When viewed from the general description of slum areas
above water in the city of Palembang, the general classification of slum levels is
Mild Slum, with a total numerical data score of 31 (range 15–35; Mild Slum).
With the main problems in the area, namely the unavailability of fire protection
facilities at 97%, 87% unattended drainage, and 82% irregularity of buildings.

b. Slum areas on the water’s edge, when viewed from the general description of
slum areas on the water's edge of the city of Palembang at this time, the general
classification of slum levels is at the level of Mild Slum, with a total numerical
data score of 20 (range 15–35; Mild Slum). With the main problems in the area,

Fig. 4 Graph of slum problems in Palembang (City)
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namely the unavailability of fire protection facilities 100.00%, unmanaged
drainage 68.00%, and building irregularity 72.00%.

c. Slum Areas in the Lowlands, when viewed from the general description of slum
areas in the lowlands of Palembang city today, the general classification of slum
levels is at the level of Mild Slum, with a total numerical data score of 26 (range
15–35; Mild Slum). With the main problems in the area, namely the unavail-
ability of fire protection facilities at 95%, not maintaining drainage at 86.00%,
and building irregularities at 72.00%.

4 Conclusions

From this research, it can be concluded that the typology and characteristics of slum
settlements in Palembang city, namely:

The typology of slum areas in Palembang City is not only in the lowlands and on
the water’s edge (as stated in the SIAP document), but there are 3 (three) typologies
of settlement areas, namely (1) Slum areas on water, (2) Slum area on the water’s
edge, and (3) Slum settlement area in the lowlands.

In general, the characteristics of slum settlements in the city of Palembang have
different trends in the main problems in the area of each typology. For dominant
problems with a value of >75%: (1) Slum areas on the water are dominated by the
irregularity of the buildings, unattended drainage, and the unavailability of fire
protection facilities, (2) Slum areas on the water’s edge tend to only have 1
(one) main problem, namely the unavailability of fire protection facilities in the
area, (3) Meanwhile, slum areas in the lowlands have 2 (two) problems. The main
factors are not maintained drainage system, and unavailability of fire protection
system.
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Food Crisis Transformation
to Sustainable Urban Agriculture
in Cuba: Lessons for Indonesia

Catharina Any Sulistyowati and Renny Nurhasana

Abstract Urban agriculture has provided many benefits to improve the quality of
life, economy, and ecology. Despite its broad benefits, the implementation of urban
agriculture in Indonesia is still relatively small compared to its full potential. This
paper describes how the severe crisis in Cuba during the Special Period of Peace
Time had forced the country to adopt sustainable urban agriculture as one of its
policies for achieving food security. The absence of fossil fuel and chemical inputs
during the crisis had pushed the country to practice organic agriculture. It used
organic fertilizers, biological pest control, local technology, conservation of local
seed, and produced for local consumption. Actors and factors are analyzed to
understand the context. Based on that, it identified lessons for urban agriculture
improvement in Indonesia. Literature review from previous research and publica-
tions used as references.

Keywords Sustainable agriculture � Urban agriculture � Food security � Food
crisis � Food policy � Agriculture policy � Cuba � Indonesia

1 Introduction

The mainstream development model recognizes the terms center and periphery.
This development model has separated the cities and the villages, the urban and
rural areas. Cities are centers that generate economic growth. These villages are the
periphery that produces food and supports the needs of the cities. Cities are asso-
ciated with industry and progress, while the villages are associated with agriculture
and underdevelopment. These villages produce agricultural products to meet urban
dwellers’ consumption, while cities produce goods and services to obtain economic
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growth. This development model works because of fossil fuels and various
infrastructures that allow the transfer of goods and services between villages and
cities [1].

Under this development model, it is easier and cheaper for cities to buy food
from the villages than to produce it themselves in urban areas. Part of the reason is
that the city’s price of land and labor, the main-resources for agriculture, are higher
than the price in the village. It created the city highly dependent on food production
from its periphery while the periphery relies on the money from the city to fulfill its
various needs. It depends on the periphery’s food production capacity and food
transportation to the center [1: 4–5].

This system can be problematic in the future. Firstly, the increasing population
and standard of living in the center require more peripheries to support the center.
Forest and water catchment area is converted into farm estate, industrial parks, or
settlement to accommodate those needs. It created environmental degradation and
reducing the ecological service such as water and material cycles. The impact can
be in the form of various disasters such as floods and landslides. If this happens
more frequently, it will threaten human security [2].

This system can work only with fossil fuel use that emits carbon dioxide and
some other greenhouse gases (GHGs). Both land-use change and fossil fuel use are
contributors to climate change. Climate change disaster is happening in an
increasing frequency which threatens human life and livelihood. These impacts are
experienced differently by age, ethnicity, gender, wealth, and class [3]. Climate
change can influence food production in terms of climate uncertainty, in terms of
changing temperature and rainfall patterns, which increases the probability of crop
failure, which will affect food security in the long run. A study on climate data from
1971–2006 and its impact on food production estimated that Indonesia would have
a rice deficit of 90 million tons in 2050. It will be a treat for Indonesian food
security, which staple food is rice [4].

Another implication of the system is the packaging use that creates waste
problems both in cities and rural areas. The purpose of packaging is to make the
products safe during the transfer from the periphery to the center. It also makes the
products look more attractive to buyers. After use, the packaging will be thrown
away as waste. Improper waste treatment will create pollution in water, land, and
marine areas. As the packaging uses durable materials such as plastic, it is not
compostable easily by nature. It required a very long time to be composted. The
chemical compounds in the packaging color are toxic materials that will enter the
water cycles and reduce the quality of drink water [5].

Urban agriculture potentially becomes one of the potential solutions to address
the above problems. It will increase city resilience to food crisis as well as reduce
the ecological footprint in food production. The implementation of urban agricul-
ture during the crisis is not new. History records that urban agriculture had existed
since Ancient Egypt. In the fifteenth century, the Incas had planted vegetables in
Machu Picchu—Peru. In the nineteenth century, poor-communities in Germany did
urban agriculture as part of their survival strategies. During the first and second

162 C. A. Sulistyowati and R. Nurhasana



World Wars, urban agriculture was a strategy to provide food supply during war-
time [6: 30].

Urban agriculture is an agricultural practice implemented in the city. It can be
small-scale intensive agriculture, household food production, land sharing, flower
garden, rooftop garden, school gardens, or vertical gardens [7]. “It includes com-
mercial operations that produce food in greenhouses and on open spaces, but is
more often small-scale and scattered around the city” [8]. Currently, there are a lot
of urban agriculture initiatives in many cities in the world. However, its imple-
mentation is still scattered, limited, and far from integration with the national food
security strategy. In the global health and ecological crisis, it is crucial to reorganize
the food systems to be more sustainable and resilient. Urban agriculture can be one
of the strategies.

Cuba had experienced a severe crisis due to the collapse of the Soviet bloc
during the nineties. That crisis made its previous agriculture systems that rely on
fossil fuel, chemical inputs, and done in rural areas to support urban areas cannot
work anymore. That crisis had made Cuba into a hunger condition. Without
chemicals, they need to produce food organically. Without fuel, food production
and consumption should be local. In short, the lack of those resources had pushed
Cuba to make a significant transformation in its food production and consumption
into a more local and sustainable one. This model also increases resilience to crisis
and promote direct support among community members [9–13].

Cuban experience in implementing sustainable urban agriculture for trans-
forming crisis is extraordinary. Despite so many differences between Cuba and
Indonesia in political, social, and economic conditions, they still share at least three
similarities. Firstly, Cuba and Indonesia are tropical countries with similar crops
and food. Secondly, as an island, Cuba might be comparable to some of the
Indonesian islands. Thirdly, the capital city of Cuba, Havana, has a similar size and
population number with many capital cities in many provinces in Indonesia.

In COVID-19 pandemics, people and stuff mobility are restricted or limited. In
this situation, the importance of urban agriculture can be more crucial [14–16].
Although this pandemic crisis in Indonesia might be less severe than what Cuba had
experienced, Cuba’s lessons will be useful as examples to find a more resilient,
healthy, and sustainable food system in many Indonesian cities.

This paper describes how the severe crisis in Cuba during the Special Period of
Peace Time had forced the country to adopt sustainable agriculture in urban areas as
the food security policy. The limiting conditions during the crisis had pushed the
country to apply more sustainable agriculture. It used organic fertilizers, biological
pest control, local technology, conservation of local seed, and produced for local
consumption. It explores supporting factors and actors involved in the practices to
provide a complete understanding of the context. This understanding will help us
deal with current and future crisis, which pushed us to reorganize our food system
into more sustainable and localized. It compares Cuban and Indonesian conditions
to explore factors to improve urban agriculture in Indonesia. References used lit-
erature review from previous research and publications.
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2 Crisis and the Transformation to Sustainable Urban
Agriculture in Cuba

In Cuba, the growing trend of urban agriculture started after the demise of the
Soviet Union in 1989. The tightened US embargo to Cuba through the Torricelli
Act in 1992, and the implementation of the Helms-Burton Act in 1996 that gave
sanctions to third world countries for doing business with Cuba and restricted the
sales of food and medicine to Cuba had put the country into a severe crisis. It
resulted in the collapse of previous Cuban agriculture that relied on high technology
using fossil fuel imported from the Soviet Union. The impact was the decline of
Cuba’s sugar and tobacco export and its food security. Without fossil fuel, oxen
replaced tractors, while biological pesticides and compost replaced chemical pes-
ticides and fertilizers. Limited fossil fuel also restricted transportation so that cities
could not rely on their food from rural areas any more. The urban area had to
produce its food. Urban agriculture started to bloom. It became a central element of
the country’s development [17].

The Cuban government responded to this crisis by implementing two major
policy shifts, i.e. (1) the break-up of large-scale state farms into cooperatives (1993)
and (2) the opening of the market for agriculture products (1994) [17]. In Cuba,
most of the land is state-owned. During the crisis, the state distributed land to those
who would like to farm. As a tax, they contributed part of their harvest for school,
hospital, and daycare’s food supply. President Fidel Castro proclaimed that no piece
of land should be left uncultivated [12].

When urban agriculture started in Havana, the topsoil was very poor. It consisted
of gravels and little organic material. Soil fertility needs to be improved by
increasing organic-soil-compounds. Twenty-five composting centers that processed
the city’s organic waste into organic compost were set-up. Recycling and the use of
local resources are two central elements of the new agriculture practice [12].

Before the crisis, Cuba relied on imported chemical inputs from other countries.
This chemical pesticide became unavailable during the crisis. CREE (Centros
Reproductores de Entomofagus y Entomopatogenos/Center for Reproduction of
Entomophagus and Entomopathogens) produced biological pesticides to replace the
chemical ones. It uses microorganisms such as fungi and bacteria and plants such as
tobacco, melia, and neem. [12, 17: 16].

Since there was nearly no urban agriculture practice in Havana City before the
crisis, many city dwellers did not have farming skills. There were efforts done by
ACTAF (Asociacion Cubana de Tecnicos Agricolas y Forestales or Cuban
Association of Agriculture and Forest Technicians) and ANAP (Asociacion
Nacional de Agricultores Pequenos or The National Association of Small Farmers
in Cuba) to train people about technical aspects of urban agriculture. The farmer’s
cooperatives organized the technical and input provision supports [17].

The Department of Urban Planning and the Department of Urban Agriculture
developed zoning for urban agriculture. This zoning is needed to avoid potential
hazards from agriculture practice, such as pollution from cattle raising. There is also
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the involvement of the Ministry of Public Health in mitigating health risks
[12: 345].

In Cuba, urban agriculture had saved the country from starvation during the
crisis. Although urban agriculture could not cover 100% of Havana’s food demand,
it had increased the city’s food resilience. Local production made a lower trans-
portation cost. It made the food price cheaper and more accessible to people. Direct
distribution to schools, hospitals, and daycares created less waste, which in many
other places often occurred during the distribution process [12].

Cuban government estimated that urban agriculture had contributed to the
employment of more than 117 thousand people directly and an additional more than
26 thousand in agriculture-related jobs. The income of people in these sectors is
higher than the country’s average income [12].

In the beginning, urban agriculture in Cuba was for the country’s survival and
not for a green movement. However, the survival strategy had brought Cuba into
more sustainable agriculture practice. In addition to what had described above,
another aspect of urban agriculture was the reforestation program (Mi Programma
Verde). In 1997, more than five thousand grassroots projects had plant more than 5
million trees [12].

The environmental impact of urban agriculture was very positive. It used fewer
fossil fuels, chemical pesticides, and fertilizers, improved water and air quality, uti-
lized organicwaste, and conserve local biodiversity [12]. This practice continues until
now. Rafael Santiesteban Pozo, the President ofANAP stated that “the contribution of
urban agriculture to the Cuban national economy and food security during the
COVID-19 pandemic time has been essential” [15]. As part of the national campaign
to raised food at home during the pandemic, the Committees for the Defense of the
Revolution (CDR) had distributed flyers among its eight million members. “More
than 700 thousand gardens and more than 147 thousand suburban farms were
involved in the national movement to increase local food production” [14].

3 Comparison of Urban Agriculture Practice in Cuba
and Indonesia

This section discusses some similarities and differences in urban agriculture practice
in Cuba and Indonesia. From that discussion, it identifies factors to improve urban
agriculture in Indonesia.

Similar to Cuba, urban agriculture in Indonesia also brings positive impacts on
the people and the environment. If they do it for their consumption, it will increase
family nutrition and food security and reduce their food expenses. If the farmers sell
the harvest, they will get increasing income while providing food for the com-
munity. In addition to that, urban agriculture also provides ecological functions
such as increasing green space in the neighborhood [18, 19].
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Although the crisis was less severe than in Cuba, in Indonesia, urban agriculture
also had been part of the urban-poor survival strategy during the 1997 economic
crisis. They used idle land to grow food to get additional income or to reduce their
spending [20]. In Indonesia, the benefit of urban agriculture had been recognized by
the government, so that urban agriculture was part of the poverty alleviation pro-
gram. As an example, in 2007, urban agriculture was part of the poverty alleviation
program of the government of Surabaya [18].

Such as in Cuba, urban agriculture became more popular in Indonesia. Although
the reasons are slightly different, there are some initiatives in many cities to start
urban agriculture projects. In 2011, Ridwan Kamil, the City Mayor of Bandung
declared “Indonesia Berkebun” which had spread urban farming initiatives to 33
cities in Indonesia [21]. Currently, urban agriculture is not merely a survival
strategy of the poor but also an action by the Indonesian middle class to promote a
green and healthy lifestyle [22].

A study of urban agriculture in six cities in Indonesia (Surabaya, Cirebon,
Bandung, Yogyakarta, Pacitan, and Salatiga) [20] found that most urban farmers are
poor. Many of them do urban agriculture as a side job, as a source of additional
income, or for using their free time. Most of them cultivate in a relatively small size
of land in their backyard or unused land. Most of them used conventional farming,
while only a small fraction of them used multiple technologies such as hydroponic,
vertical agriculture or mixed farming depends on the land size and condition [20]. It
planted various crops such as vegetables, fruits, and ornamental plants. It concluded
that urban agriculture had helped the poor during the economic crisis by providing
food security, employment, increasing income, and greening the area [19, 20].

Unlike urban agriculture in Cuba that was central for the national food security
strategy, urban agriculture implementation in Indonesia is still very small compared
to its full potency. During the crisis, the Cuban government integrated all policies to
support urban agriculture. It focused on how to produce food for local consumption.
The government provided technical assistance, financial support, input provision,
and land access. In Indonesia, there are no systematic or integrated urban agri-
culture policies at the local and national levels. The farmers use their capital to start
urban farming. The harvest is sold in local markets or for their personal use [20].

Until now, the city dependence on food supply from its periphery is still very
high in Indonesia. A study estimated that 97% of Bandung City’s food came from
its periphery areas and other provinces [22]. It is similar to the condition of Cuba
before the crisis. To increase the city’s food resilience, Indonesia can maximize
urban agriculture potency to produce food for the cities. It will also provide another
benefit of increasing employment in the area [19].

In Indonesia, one of the challenges of urban agriculture implementation is access
to land. Most of the land used is idle land owned by individuals, private companies,
or governments that can be transferred from time to time depends on the owner’s
needs [6]. In many cities in Indonesia, the land conversion for housing and industry
increased over time. For example, if the trend of this land conversion in Semarang
continues, the whole rice field in Semarang will change to other purposes in
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66 years [23]. In this situation, there is no guarantee for the long-term implemen-
tation of urban agriculture.

Different from Indonesia, 80% of the land in Cuba belongs to the state. The
government has the authority to allocate land use according to the needs of the
country. In Cuba, the state distributed land to farmers for urban agriculture. It was
part of the government’s land distribution strategy. In return, the farmers have a
clear obligation to pay taxes in the form of giving a portion of their harvest to
schools, hospitals, and child care [12, 17]. Urban farmers in Indonesia do not have
secure access to the land, nor the long-term cultivation right. There are no definite
rules regarding tax obligations for farmers who use idle land for urban farming.

Land size is another issue. A type of urban agriculture uses a small yard. This
size limitation brings consequences of limited yields, types of crops, and agriculture
technology [6]. However, it also provides rooms for technical innovation on how to
farm in limited space, such as wall-gardening, verticulture, rooftop gardens, and
hydroponics [19].

During the COVID-19 pandemic, some city people in Indonesia had started
home gardening. Many of them put their stories on their social media accounts. So
far, no systematic effort by the government to spread this initiative throughout the
country. Many options for agricultural development and food security in Indonesia
might make urban agriculture less priority. While in Cuba, urban agriculture might
be the only option for the country’s survival during the severe crisis.

4 Conclusions

From Cuban experience, there are several lessons and recommendations for
improving urban agriculture in Indonesia as follows. Firstly, decision-makers and
practitioners need to understand the benefit of sustainable urban agriculture for food
security, economy, and ecology. This understanding will bring about the interest to
implement sustainable urban agriculture to more massive policy support or more
bottom-up initiatives by communities.

Secondly, an integrated macro-policy framework to support urban agriculture is
essential for urban agriculture in Cuba. This integrated macro-policy framework to
support sustainable urban agriculture is still missing in Indonesia. It is very crucial
for Indonesia’s sustainable urban agriculture development in the future.

Macro-policy frameworks should include the following aspects. (1) Clear long
term access to land (land use entitlement). (2) The availability of access to pro-
duction inputs. It can be in the form of products or a credit to finance the spending
on production inputs. (3) The availability of technical support for farmers/
gardeners. (4) The availability of supporting systems such as market or other
exchange/distribution mechanisms. (5) The economic benefit for farmers/gardeners
and communities. Hopefully, all of those factors could increase urban agriculture
implementation in Indonesia.
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Finally, the COVID-19 pandemic situation can be a good opportunity for
Indonesia to start spreading the practice of urban agriculture across its cities. It will
not only a coping strategy dealing with the crisis but can be a little step to reor-
ganized the food system into a more sustainable and resilient one.
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Study of Dry Climate During Extreme
El-Nino Occurrence for Plantation
Commodities in Nangapanda, East Nusa
Tenggara

Nadya Paramitha Putri, Halvina Grasela Saiya, Gilang Buditama,
and Lin Yola

Abstract El Nino is an anomaly in sea surface temperature in the Pacific Ocean,
resulting in dry conditions and reduced rainfall in Indonesia. This anomaly can
cause many things, one of which is a drought that affects plants’ growth. As a
region that depends on agriculture, agriculture productivity in Nangapanda can be
threatened by the dry condition derived by El Nino events. This research aims to
detect the spatial and temporal of dry areas and analyze its relationship with
plantation commodities productivity in Nangapanda. Landsat 5 TM and Landsat 8
OLI imagery data at the year 2009, 2015, and 2019 were used for analyzing the
Normalization of Differences Vegetation Index (NDVI) and Tasseled Cap
Transformation (TCT). Overlay of the NDVI and TCT will generate dry areas
divided into moderate, high, and very high drought classes. Dry areas during 2019
are 2942.46 ha or 15% of the total area of Nangapanda Subdistrict. Mostly, drought
areas are located in the agricultural area and shrubs area. The increasing dry area
can cause a decrease in the productivity of plantation commodities in Nangapanda.

Keywords Dry area � El Nino � NDVI � Plantation productivity � TCT Wetness

1 Introduction

In an ecosystem, the climate is a factor that can affect the productivity of the
ecosystem. It is very dynamic nature makes it an essential factor in various sectors
[1, 2]. Regarding the agricultural sector, the climate is a genuine factor but also
risky. If the climate is supportive, it can impact crop success in terms of quantity
and quality, but if climatic conditions are not supportive, it will impact drought,
floods, hurricanes, extreme temperatures, humidity, etc. This unsupportive condi-
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tion will ultimately lead to crop failure [2, 3]. Moreover, if it occurs on a large scale,
crop failure conditions can result in national agricultural productivity instability.

Climate activities that are often considered to impact the agricultural sector
negatively are often referred to as climate anomalies [1, 3, 4]. Climate anomalies is
a seasonal shift from the normal average conditions of the season that usually
occurs. When climate anomalies occur, the rainy season or dry season can come
sooner or later than usual. Climate anomalies that occur globally require all
countries to make various predictions based on the collected climate data records,
aiming to minimize the impact of losses from the agricultural sector and other
sectors [2, 3, 5]. There are five factors in the global climate system that influence
each other, namely monsoon winds, local topography, tropical cyclones, zonal
cycles, and meridional cycles [4–8]. If one of the five factors dominates the other
factors, then the climate anomaly phenomenon will occur [6, 8]. One type of
climate anomaly in tropical areas such as Indonesia is El Nino [9, 10]. This phe-
nomenon is one of two types of phenomena caused by ENSO (El Niño Southern
Oscillation). This anomaly occurs due to differences in sea surface temperature in
the central and eastern Pacific Ocean (the Pacific Ocean area between the Central
American Continent and the northern ocean area of Papua New Guinea and other
nearby Islands), which is higher or lower than the average temperature. optimum
[9–12]. El Nino refers to an increase in sea surface temperature from optimum
conditions [11, 12]. When an El Nino occurs, areas of Indonesia, Papua New
Guinea, and parts of Australia will experience below normal rainfall levels [9, 10].
This condition has implications for the occurrence of long droughts.

The location of East Nusa Tenggara (NTT) as one of the provinces in Indonesia
that has the characteristics of dry areas [13–16], will get drier when El Nino is
occurring. Its position is right in the area directly affected by the ENSO anomaly
[16, 17]. Conditions prone to drought and the threat of El Nino make agricultural
productivity in NTT also threatened. Threats to food crop productivity have a
significant effect [18], and their impact on national food security has been widely
studied. However, what is no less important is the productivity of longevity or
plantation crops, which deserve more attention. This impact is not only related to
local revenue [19, 20] but is also able to sustainably maintain farmer productivity
when food crops experience severe impacts from climate anomalous activities [19–
21]. However, more important is to maintain the resilience of plantation produc-
tivity, which will directly protect forest systems that can help reduce the impact of
climate change on an area's local ecological resilience [21, 22]. Besides, this is also
related to exploration efforts to mitigate the preparation of stocks of superior
plantation commodity seeds resistant to the impacts of climate change [20, 23].

One of the districts in NTT that is also proclaimed to be the location of modern
seed sources for plantation commodities is Ende Regency [24]. Nangapanda
District is one of the sub-districts in Ende Regency, which has very high plantation
potential. This can be seen in the data on the area of plantations for the commodity
of Cocoa (Theobroma cacao) and Coconut (Cocos nucifera), which is the widest in
Ende District in Nangapanda District [25]. Nangapanda even has many farmer
groups that focus on dealing with cocoa [19]. This condition impacts the yields of
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Cocoa and Coconut in Nangapanda District, which is the highest of other
sub-districts in Ende Regency [25]. Besides these two commodities, it is also
followed by Candlenut (Aleurites moluccanus), where Nangapanda District has the
second-largest land area for candlenut in Ende Regency after Detukeli District [25].
However, the amount of candlenut harvested from Nangapanda almost matches the
amount of harvest from Detukeli and does not show a significant difference [25]. It
was then followed by the commodity cloves (Syzygium aromaticum), where
Nangapanda is one of the top ten producers of cloves in Ende Regency based on the
calculation of annual productivity results [25]. With these various superior com-
modities, it is essential to study the climatic factors that affect plantation yields in
Nangapanda.

It was considering the extreme drought conditions that occurred in 2009, 2015,
and 2019. Based on Oceanic Nino Index (ONI) data, it can be seen that in 2009
there was an increase in temperature that exceeded the optimum conditions for six
consecutive months, so that drought conditions were created [26]. In 2015, these
conditions occurred throughout the year, which caused a full year of drought [26],
and finally, in 2019, the drought phase occurred within eight months when there
was a fluctuation in temperature increase above the optimum range [26]. These
years can be categorized as extreme El Nino years. Based on these things, the
purpose of this paper is to see the effect of extreme El Nino conditions on the yield
of plantation commodities in the Nangapanda District. This is important to study by
looking at the distribution of dry areas when these extreme conditions occurred,
namely 2009, 2015, and 2019. After analyzing this, the analysis will be developed
to see the real effect on superior commodities’ productivity—plantations in
Nangapanda, namely Cocoa, Coconut, Candlenut, and Cloves. A remote sensing
approach using Normalized Difference Vegetation Index (NDVI) and Tasseled Cap
Transformation (TCT) Wetness is used to achieve this goal. NDVI and TCT
Wetness are spatial analysis techniques that can provide correlative visualization
results by the conditions that occur [27–30]. This method’s apparent advantage is
that it can complement and provide a basis for more in-depth statistical evidence.
For this reason, the index obtained from the analysis is combined with a regression
test to see the significant effect on the yield of plantation commodity productivity.

2 Methods

2.1 Study Area

This research was conducted at the end of 2019 to early 2020 in Nangapanda
District, Ende Regency, East Nusa Tenggara Province, with the coordinates of the
location at 08° 39′ 12″–08° 48′ 35″ S and 121° 23′ 39″–121° 34′ 26″ E (Fig. 2),
about 35 km to the west of Ende City. Results of calculations using remote sensing
stated that the area of Nangapanda District is about 190.3196 km2, and bordered by
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several surrounding areas. At the north and west, respectively, it is bordered by
Maukaro District and Nagekeo District, while at the south and east, respectively, it
is bordered by the Sawu Sea and Ende District (Fig. 2). The field observations
indicate that this area is a mostly dry land with a combination of mountain
topography, hills, valleys, and beaches. The climatic conditions in Nangapanda are
classified as dry, and this is based on the results of recording the intensity of
rainfall, which show that in a year, there are eight dry months and four wet
months [31].

Administratively, there are 28 villages in Nangapanda [31], with most people
making ends meet by farming. They take advantage of the dry land conditions in
Nangapanda by maintaining the forest while planting and developing longevity
plants for plantations and food crops suitable for dryland conditions. Also, a small
part of the wetland agricultural potential is being developed in Nangapanda, namely
lowland rice. Wetland farming is specially developed in villages that are very close
to the potential of abundant water sources so that throughout the year, their agri-
cultural land continues to be well watered. However, most of the villages in
Nangapanda, which were far from access to water sources, were found in most
villages, so agricultural and food crops suitable for dry areas were developed in
these villages.

2.2 Data

The data used in this research are Landsat 8 OLI/TIRS and Landsat 5 TM multi-
temporal imagery data and the data of primary plantation productivity in
Nangapanda from Agricultural Instructor Agency. Three series of Landsat ima-
geries were acquired from the United States Geological Survey (USGS). In this
case, the data series used in 2009, 2015, and 2019 was recorded in the drought
season, especially from April to October. Land use maps from Geospatial Agency,
soil type maps from the Soil Research Institute, and average annual rainfall from
2009–2019 obtained from three measurement stations support the result of this
research.

2.3 Vegetation Density Index

The vegetation density was obtained from Landsat imageries using the calculation
of Normalized Difference Vegetation Index (NDVI). The vegetation density index
is one way to sharpen the contrast between vegetation and soil surface [32, 33].
According to Tucker [34], the formula of NDVI is:
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NDVI ¼ Band NIR� Band Red
Band NIRþBand Red

The calculation results from the NDVI will produce a value of −1 to 1. Areas
with an index value of NDVI below 0.1–0.2 are considered the non-vegetation
group (because they can be water areas or rocky soil). Areas with NDVI values
above 0.4 can be concluded that the area is covered with vegetation and is fertile but
is still classified as moderate vegetation density. Meanwhile, for NDVI value above
0.6, it can have a high vegetation density [35–37] (Table 1).

2.4 TCT Wetness

Tasseled Cap Transformation (TCT) is a mathematical formula for calculating the
level of brightness, greenness, and Wetness from digital numbers of each band
(band 1 to band 5 and band 7) on Landsat imagery [38]. TCT was first introduced
by Kauth and Thomas [39] for Landsat MSS. Furthermore, TCT was refined by
Crist and Cicone [40] using Landsat TM data. The three values in TCT can be used
to analyze soil dryness, especially with a feature named Wetness, which was
defined to correspond to the observed direction of soil moisture variation in the
plane occupied by bare soils data [41–43].

According to Hasan et al. [44], the formula of TCT Wetness for Landsat 8 OLI/
TIRS is:

Wetness ¼ 0:1511� Band 2ð Þþ 0:1973� Band 3ð Þþ 0:3283� Band 4ð Þ
þ 0:3407� Band 5ð Þ � 0:7117� Band 6ð Þ � 0:4559� Band 7ð Þ

According to Crist and Cicone [40], the formula of TCT Wetness for Landsat 5
TM is:

Wetness ¼ 0:1509� Band 1ð Þþ 0:19731� Band 2ð Þþ 0:3279� Band 3ð Þ
þ 0:3406� Band 4ð Þ � 0:7112� Band 5ð Þ � 0:4572� Band 7ð Þ

Table 1 NDVI value based
on previous research

Class Classification NDVI Value

1 Non vegetation <0.2

2 Low density vegetation 0.2–0.4

3 Moderate density vegetation 0.4–0.6

4 High density vegetation 0.6–0.8

5 Very high density vegetation >0.8
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The negative soil moisture index shows a low soil moisture level, while soil
moisture with positive values indicates higher soil moisture [38]. Meanwhile, the
TCT Wetness value used in this research is (Table 2).

2.5 Distribution of Dry Area

The assessment of the dry area level was carried out by integrating the greenness
index and the soil moisture index. The use of greenness and soil moisture levels has
been carried out in several previous studies [45–47]. This integration is carried out
because each index’s value cannot be used to determine drought conditions, where
the results of the NDVI or TCT analysis have the same appearance in different
drought conditions so that there can be a misinterpretation. It is necessary to
integrate by combining greenish values (NDVI) and soil surface moisture (TCT).
The integration of greenness and soil surface moisture can be done using a matrix
(Table 3).

The assessment of the dry area level was carried out by integrating the level of
greenness (NDVI) and the level of soil moisture (TCT Wetness). The use of
greenness and soil moisture levels for assessing the dry area has been carried out in
several previous studies [45–47]. This integration is carried out because the value of
each index cannot be used to determine dry area, where the results of the NDVI or
TCT analysis may have the same appearance in a different dry area so that there can
be misinterpretation and it is necessary to integrate by combining greenness values
(NDVI) with the soil surface moisture (TCT). The integration of greenness and soil
surface moisture can be done using a matrix (Table 3).

2.6 Data Analysis

The data analysis used in this research is spatial analysis and statistics. The spatial
analysis was performed by overlapping the NDVI data with TCT Wetness data to
obtain the distribution of dry areas in Nangapanda. Statistical analysis was per-
formed by testing and described the relationship between the dry areas with agri-
cultural productivity.

Table 2 TCT Wetness value
(Data processing, 2020)

Class Classification TCT Wetness value

1 Very high (very moist) 0.60–0.38

2 High (moist) 0.38–0.16

3 Moderate 0.16–(−0.06)

4 Low (dry) (−0.06)–(−0.28)

5 Very low (very dry) (−0.28)–(−0.5)
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3 Results and Discussions

3.1 Distribution of Dry Area

The dry area in Nangapanda tends to increase, from 2009 with a totally dry area of
1226.16 ha to 2015 with a totally dry area of 1596.96 ha, and 2019 with a totally
dry area 2942.46 ha. The increase in totally dry area from 2009 to 2019 is more
than doubled, 58.3% (Figs. 1 and 2). The increase in a dry area is due to a decrease
in the NDVI index value, which means there is the degradation of vegetation (for
example, from shrubs that resembles forests into shrubs that is not too dense; or
from forests with high index value into the plantation area with lower index value)
or change of land use from vegetated to non-vegetated. This increasing dry area is
also due to a decrease in the TCT Wetness value, which states that there is a change
in soil moisture level due to the change in land use.

Spatially, the dry area dominates the southern part of Nangapanda, which is a
beach and hilly ridge. In this southern part, land use in dry areas is dominated by
agricultural areas, grasslands, and shrubs. Meanwhile, the rest is distributed in the

Table 3 Matrix of dry area assessment [38]

Class of dry
area

Soil moisture level Vegetation density level

Very low
(1)

Low
(2)

Moderate
(3)

High
(4)

Very high
(5)

Very dry
(severe)

1.1 1.2 1.3 1.4 1.5 Non vegetation (1)

2.1 2.2 2.3 2.4 2.5 Low density vegetation
(2)

Dry 3.1 3.2 3.3 3.4 3.5 Moderate density
vegetation (3)

Moderate
dry

4.1 4.2 4.3 4.4 4.5 High density vegetation
(4)

Non dry area 5.1 5.2 5.3 5.4 5.5 Very high density
vegetation (5)

Fig. 1 Dry area in Nangapanda
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central and northern parts of land in agricultural areas and shrubs. Temporally, the
distribution of dry areas occupies the same area, but the dryness gets worse over
time.

3.2 Correlation of Dry Area and Productivity

The farmers in Nangapanda use their land for one type of agricultural commodity,
but the farming tradition passed down from generation to generation has also
created a mixed farming system in Nangapanda. In one land ownership, most of the
land will be allocated for plantation commodities, and the rest is for food crops. So
there is no single farmer in Nangapanda who only develops plantation crops or only
food crops. All of them use the same system as their ancestors did. The choice of
plant types also adjusted to the estimated seasons that will occur in a year.
However, specifically for plantation crops, Nangapanda chose the types of com-
modities to be planted based on government programs’ socialization and priority
through the Ministry of Agriculture. So that by paying attention to the climate and
the conditions for plant growth, five plantation commodities have been developed,
namely cocoa, coconut, candlenut, coffee, and cloves. Cocoa, coconut, and can-
dlenut continue to survive and experience increased production but are inversely
related to coffee. Furthermore, the last commodity that has experienced promising

Fig. 2 Distribution of dry areas in Nangapanda 2019, 2015, 2009
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development in Nangapanda is cloves. For this reason, this paper focuses on data
for cocoa, coconut, candlenut, coffee and cloves.

The productivity of the primary plantation commodities in Nangapanda is
fluctuating (Table 4). Cocoa and coffee tend to decline in the study area, especially
cocoa, which experienced a decrease up to 0.4 ton/ha from 2009 to 2019. The
candlenut and coconut also experienced a decrease in productivity but not
significantly. Meanwhile, the productivity of cloves is increasing.

The El Nino events can cause dry conditions and a reduction in rainfall that can
affect plants’ growth. Based on the interviews with the officer of Nangapanda
Agricultural Instructor Agency and farmers in Nangapanda, there was a season
anomaly where the rainy season in 2014 and 2019 experienced a delay. Based on
the correlation results, only cloves have a positive relationship with dry areas. This
suggests that cloves’ productivity increases with the increase of dry area, or it can
be said that the productivity of clove is not disturbed by an increase in a dry area.
Meanwhile, cocoa, candlenut, coffee, and coconut have a negative relationship with
dry areas. This implies that the productivity of these commodities will decrease
along with the increase of dry areas, or it can be said that the productivity of these
commodities will be affected by an increase in dry areas (Table 5).

Table 4 Productivity of plantation commodities (tonnes/ha)

Year Dry area Productivity of plantation commodities (tonnes/ha)

Coconut Cocoa Candlenut Coffee Cloves

2009 1226.16 1.075 1.000 1.000 0.500 0.300

2015 1596.96 1.201 0.988 0.899 0.511 0.333

2019 2942.46 1.000 0.630 1.000 0.326 0.400

Source Nangapanda Agricultural Instructor Agency [31]

Table 5 Correlation of dry area and plantation commodities

Correlations

Dry_Area Coconut Cocoa Candlenut Coffee Cloves

Pearson
correlation

Dry_Area 1.000 −0.744 −0.984 −0.076 −0.966 0.992

Coconut −0.744 1.000 0.850 −0.610 0.890 −0.656

Cocoa −0.984 0.850 1.000 −0.102 0.997 −0.955

Candlenut −0.076 −0.610 −0.102 1.000 −0.183 −0.198

Coffee −0.966 0.890 0.997 −0.183 1.000 −0.928

Cloves 0.992 −0.656 −0.955 −0.198 −0.928 1.000

Sig. (1-tailed) Dry_Area 0.233 0.057 0.476 0.083 0.039

Coconut 0.233 0.176 0.291 0.150 0.272

Cocoa 0.057 0.176 0.467 0.026 0.096

Candlenut 0.476 0.291 0.467 0.442 0.437

Coffee 0.083 0.150 0.026 0.442 0.122

Cloves 0.039 0.272 0.096 0.437 0.122
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Referring to the correlation and spatial test results, it is found that the El Nino
phenomenon affects plantations in Nangapanda. El Nino phenomenon from year to
year can be represented by the area of dry areas, and plantation activities can be
represented by the productivity of plantation commodities. With the results of this
research, it is expected that the community, farmers, government, and related
agencies can develop agricultural strategies to anticipate the impact of drought due
to the El Nino phenomenon on plantation productivity. As well as being able to
build resilience in the region if there is a decrease in plantation productivity or even
crop failure.

4 Conclusions

Based on the data analysis results, the dry area in Nangapanda has doubled in the
last ten years, from 2009 to 2019. The dry area distribution dominates the southern
part of the Nangapanda area, consisting of beaches and hilly ridges and occupied by
land use of agricultural areas and shrubs. Dry areas correlate with the productivity
of plantation commodities in Nangapanda, where cocoa, coconut, candlenut, and
coffee commodities have decreased along with the increase in dry areas.
Meanwhile, cloves did not experience a decline despite an increase in dry areas.

This data needs to be considered by local governments and plantation owners in
Nangapanda to build local resilience to deal with the impact of El-Nino anomalies,
especially for plantation productivity. The selection of superior seeds and types of
plants that are resistant to the impacts of climate change needs to be considered
carefully. With this, it is hoped that local governments and communities will not
only select plantation commodity seeds to be planted based only on predictions of
economic benefits. But it is also very important to pay attention to their resilience to
extreme climatic conditions.
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The Choice of Transportation Mode
in Transit Location (Case Study:
Dukuh Atas Area)

Roby Dwiputra and Lita Sari Barus

Abstract Traffic in Jakarta is one of the main issues that becomes an annual
problem in the capital. According to World Bank data, Jakartans spend at least
3.5 h in traffic jams on average [1]. Being one of the main causes, among others,
there are more than 18.6 million private modes of transportation in Jakarta, while
users of public transportation only reach 24% [2]. In supporting the choice of
public transportation modes to reduce the traffic ratio in Jakarta, it is not sufficient
by only providing adequate public transportation, but also requires a city devel-
opment concept that provides convenience and comfort for road users, including
zoning, passenger flow and intermodal integration. Recent studies attempted to
find evidence of a relevance between TOD and transit location. The
area around Dukuh Atas Station which is planned to be the center of the devel-
opment of one of the TODs in Jakarta becomes a transit location for 4 modes of
public transportation. However, it is difficult for passengers to get on and off at
this transit location to move from one mode of public transportation to another, so
that passengers choose the private mode of transportation to continue their trip to
their destination. Preferences Survey done by using a survey questionnaire con-
ducted in this study determine the preferences of passengers so that they still
choose to use public transportation. The results of the study are known fac-
tors that passengers desired in order to switch to public transport in Dukuh Atas
transit locations which also provide suggestions to the Government and the
management of public transport modes to develop this area to be oriented to
the comfort for the passengers.
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1 Introduction

Jakarta as the National Capital City of Indonesia is a city with a high population
density and a high and increasing rate of urbanization. In line with this, traffic is
one of the main problems in Jakarta that still cannot be resolved. Concept of
urban development that provides convenience and comfort for road users is
needed, including areaal arrangement, the flow of passengers and intermodal
integration in addition to the provision of adequate public transportation to sup-
port the election of public transport modes by passengers. In making the concept
of urban development that provides convenience and comfort for road users, the
Government plans to develop area of TOD in Dukuh Atas area that carry the
vision of the development which is the collaboration of motion in space of the
city, improve the quality the life of urban communities through urban movement
infrastructure improvements towards a humanist urban space. One of the princi-
ples of this development is increased connectivity, namely a simple, direct and
intuitive transit connection.

The problems in Dukuh Atas area is the facility unavailability in facilitating the
activities of transit and the incapability to make passengers remain comfortable to
continue to use public transport which causes passengers tend to switch to private
transport for the trip. It can be concluded that at the Dukuh Atas transit location,
public transportation is unable to compete with private transportation. If this situ-
ation is left abandoned, the users of public transportation will continue
to decrease. It is necessary to know the preferences of passengers to continue
choosing public transportation at transit locations in the Dukuh Atas area in con-
tinuing the trip to the next destination. Therefore, this research is important to
maintain sustainable public transportation, where the results of this study can
also provide suggestions for the Government, both central and local, managers of
public transportation modes, and managers of the Dukuh Atas Area to develop this
area with a convenience-oriented orientation to the users.

2 Methods

2.1 Framework

This research started from a theoretical review and then collected research
data. Analyzing then were conducted using quantitative descriptive statistical
analysis to describe the data that has been collected (Fig. 1).
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2.2 Theory Overview

Transportation is the movement of people and/or goods from one place to another
that arises because of activities in the community. According to Tamin [3], the
classification of transportation types can be divided into two, namely:

1. Public transportation, is a mode of transportation that is provided for the needs
of the movement of people for the sake of public interests or the public in
fulfilling their needs; and

2. Private transportation is a mode of transportation which in its operation can
freely determine its own line or route as long as it does not violate traffic
regulations.

Level of service mode of transportation public is the quality and quantity pro-
vided by the mode manager. The variables measuring the level of public trans-
portation services according to Agustin [3] include travel time, fare, accessibility,
waiting time, comfort and safety. These variables consist of quantifiable variables
such as travel time and rates as well as variables that are difficult to quantify such as
accessibility, waiting time, comfort and safety.

Modal Split or modal choice is a modeling or stages of the planning process
transport that serves to determine the loading per street or to know the number of
people and goods as users to choose various modes of transport available to serve a
point of origin-specific purposes, and also for certain trip purpose. Factors that may
affect the modal split can be grouped into three, that is characteristic of the road,
movement characteristics and characteristic modes of transport facilities [4]
(Table 1).

Fig. 1 Framework research

Table 1 Affecting factors of modal split

Factor Description

Road
users

These are vehicle ownership, driver’s license ownership, household structure,
income, and the necessity to use other vehicles to work

Movement It is the purpose of the movement, the time when the movement occurs and the
distance traveled

Facility These include travel time, costs, space availability and estimated rates, as well
as comfort, safety and reliability
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Transit Oriented Development, hereinafter abbreviated as TOD, is an area
development concept based and centered on mass public transportation stations,
which accommodates new growth into a mixed area with an area of 350–700 m
from the center of the area which is integrated with the area surroundings through
the utilization of ground, lay and underground space. The TOD area is a mixed
residential and commercial area with high accessibility to mass public transporta-
tion, where mass public transport stations and mass public transport terminals are
the center of the area with high density buildings. Meanwhile, mass public trans-
portation is public transportation that can carry large numbers of passengers, which
operates fast, safe, secure, scheduled and high frequency (Fig. 2).

Dukuh Atas area which is the case study in this research is located in 3 (three)
districts and 2 (two) administrative city areas, namely Menteng District and Tanah
Abang District, Central Jakarta Administrative City, and Setiabudi District, South
Jakarta Administrative City. The area around Dukuh Atas Station which is planned
to be the center of the development of one of the TODs in Jakarta will become a
transit location for 4 modes of public transportation, including MRT, CL, BRT
and Airport Train. Apart from the four existing transit locations, this area is
planned to be the location for LRT transit.

2.3 Preference Survey

Survey is the process of collecting and measuring data which has at least 3 (three)
characteristics, namely: (1) Aim to produce statistics which are quantitative or

Fig. 2 Dukuh Atas area and transit location
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numerical descriptions of several aspects of the population under study; (2)
Collecting information by asking structured questions to get answers and process
the answers into data analysis; and (3) The information collected is a fraction of the
population called the sample.

Consumer preferences can be interpreted as a taste of preference, choice
or something that consumers like [5]. The purpose of the preference survey in this
study is to determine the preferences and needs of respondents who are passengers
of public transportation modes in the Dukuh Atas area, including those who transit
at the Transjakarta Tosari BRT Stop, Sudirman CL Station, Dukuh Atas MRT
Station, and BNI City Airport Train Station.

2.4 Determine of Sample

The sample is part of the population studied and becomes a description for the
population in the study [6]. The population in this study is the total number of
passengers during 2019 which passes through the station/bus stop public transport
mass transit in Dukuh Atas area. Based on data obtained from various sources,
the number of CL passengers on the Depok/Bogor—Jatinegara route is 73.84
million people [7], Transjakarta BRT corridor 1 is 30.530.769 people [8], the
Airport Railway is about 2 million people [9], and the MRT is 19.990.950 people
[10]. So that the total number of passengers as the population size is 126.361.719
people.

After obtaining the population size, then the writer uses the Slovin formula to
determine the minimum sample size with a significance level/magin error of
10% with the following calculation results:

n ¼ N
1þNe2

¼ 126:361:719

1þ 126:361:719 10%ð Þ2 ¼
126:361:719
1:263:618; 19

� 100

Legend:

n minimum number of sample size
N total population size
e level of significance/margin of error.

Then this research uses the Nonprobability Sampling method, this method does
not provide equal opportunities for every member of the population to be selected
as a sample. The sampling technique used the Reliance on Available Subjects [11],
sampling based on available subjects, namely who are members of the population
who can be contacted by the author can be a data source and used as a sample.
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2.5 Descriptive Statistical Analysis

Descriptive statistical analysis is a part of statistics that studies how to collect data
and present data so that it is easy to understand. Descriptive statistics are only
related to describing or providing information about a data or situation. With the
word descriptive statistics function to explain the condition or problem [12].

3 Result and Discussions

The research discussion is in the form of data analysis using descriptive statistical
analysis techniques by describing the statistical presentation of the data that has
been collected. The number of samples studied based on respondents obtained from
distributing questionnaires within 5 (five) days is 110 respondents.

3.1 Questionnaire Result

Based on the results of the questionnaire, we can see that the transit place most
frequently visited by passengers is the CL Sudirman Station chosen by 76
respondents, then followed by the Transjakarta Tosari BRT Stop chosen by 36
respondents, then Dukuh Atas MRT Station was chosen by 26 respondents and
finally the BNI City Airport Train Station chosen by 16 respondents. This also
illustrates that the largest number of mass public transport passengers transiting in
the Dukuh Atas area are CL passengers (Fig. 3).

The results of this questionnaire indicate that there are still 54% of respondents
who still choose to switch to private transportation when transiting in the Dukuh
Atas area. While 24 respondents (22%) answered maybe yes/maybe no, most
answered this depending on weather conditions (Fig. 4).

Fig. 3 Transit location
respondents
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3.2 Public Transportation Service Level

The level of service (Fig. 5) provided by public transportation modes is a deter-
mining factor for passengers in choosing public transportation. Based on the results
of the questionnaire, the transportation mode service that affects respondents is
dominated by factors of travel time, waiting time, convenience and
accessibility. Meanwhile, the respondent considered the safety factor, cost and
other factors to be good so that the effect did not have a significant impact on the
choice of public transportation modes by passengers.

3.3 Passenger Preferences

There are 3 (three) main things that passengers want in the integration of public
transportation modes (Fig. 6). First, the movement of passengers from one transit
point to another is safe and comfortable, especially for the elderly, children and

Fig. 4 Respondents willingness to go on with public transportation

Average 

Fig. 5 Questionnaire results of the factors in choosing public transportation
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pregnant women. Second, equalization and improvement of quality standards for
public transportation modes so that all modes of public transportation have a bal-
anced level of comfort and performance. Then the third is the development of in-
frastructure in form of connecting facilities between bus stops/stations (Table 2).

That the activity of equalizing the quality of the transportation mode standards
has the greatest significance by increasing the 5 (five) factors of the size of public
transportation services. This was followed by the construction of connecting
infrastructure between transit points and ensuring safe and comfortable movement
of passengers, each of which increased 4 (four) factors. Then the elimination
in tap-in/tap-out activities which increased 3 (three) factors and finally the fare

Average 

Score 

4,67 

4,91 
4,76 

4,44 

3,93 

Fig. 6 Questionnaire results of preference respondents in integrating public transportation

Table 2 The results of the matrix analysis of the relationship between the size of transportation
service size variables and passenger preferences, 2020

Factor Connecting
infrastructure
transit
location

Safe and
comfortable
movement of
passengers

Improving
the
standards of
public
transport

Set the limit
fare to every
public
transportation

Eliminate tap-in/
tap-out activity for
passengers

Time travel ■ ■ ■
Cost fees ■ ■
Accessibility ■ ■ ■
Waiting
time

■ ■ ■

Comfort ■ ■ ■ ■
Safety ■ ■ ■
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restrictions on each public transportation mode was followed by 2 (two) factors that
increased.

4 Conclusions

The author makes conclusions based on the results of the research discussion and
also provides suggestions to the Government and Public Transportation Mode
Managers in integrating modes in the Dukuh Atas transit location. The conclusions
of this study include:

1. The results showed that 54% of respondents were still unwilling/or unsure
about choosing public transportation. Switching mode to private transportation
are caused by public transportation were outplayed in intermodal competition in
Dukuh Atas transit location. The variables of public transportation services that
dominate in influencing passenger choices are travel time, waiting time, con-
venience and accessibility

2. Managers of public transportation modes to improve service level, especially
the punctuality of travel time: arrival, departure and passengers transit as well as
increasing comfort both in public transportation modes and in transit.

3. The Government together with managers of public transportation modes to
encourage an equalization and improvement of quality standards for each mode
of transportation so that all modes of public transportation have a balanced level
of comfort and performance.

4. The Government should build infrastructure in form of connecting facili-
ties between bus stops/stations, then together with managers of public trans-
portation modes to ensure that the movement of passengers from one transit
point to another is safe and comfortable, especially for the elderly, children and
pregnant women.
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The Impact and Prevention
of the Pandemic Crisis
on the Sustainability of Private
Universities in Indonesia

David Ronald Tairas and Tuntas Widyo Soenanto

Abstract Indonesia for the first time confirmed the Covid-19 case in March 2020
announced by President Joko Widodo, the impact of the pandemic made the
economy unstable which also affected higher education by decreasing the number
of students enrolling, so leaders, especially private higher education, took several
strategies In order to survive the pandemic, this study took a sample of 69
respondents from private universities in 34 provinces in Indonesia, the research
method used quantitative methods using the SPSS 25 measuring instrument, it was
found that the Low Cost strategy was the most widely used strategy, leaders of
private universities in Indonesia.

Keywords Impact � Prevention � Pandemic � Sustainability

1 Introduction

The Pandemic that has occurred in the country since last March has had an impact
on various sectors, including higher education. To prevent the spread of the virus
from spreading in tertiary institutions, the Ministry of Education and Culture from
the beginning has been alert to respond to this condition by issuing Circular
Number 3 of 2020 concerning Prevention of Covid-19 in the Education Unit. As a
result, universities, both public and private, were forced to eliminate teaching and
learning activities on campus and switch them to distance learning (“Media
Indonesia”, May 18, 2020). The new order due to the Pandemic made students
adapt to the online system implemented by the campus, students were satisfied with
the assistance provided by the campus administration staff, all students, including
lecturers, implemented a healthy life using masks and washing hands to avoid
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Covid-19. Aristovnik et al. [1]. Chairman of the Indonesian Private Higher
Education Association, Budi Djatmiko said 70% of students in private universities
(PTS) are in arrears for single tuition fees or educational development contributions.
According to him, the Covid-19 pandemic has made it difficult for students from the
lower middle class to pay (“Republika”, August 09, 2020). Indonesia currently has
around 4200 universities and colleges. Among them, only 85 are public universi-
ties. The rest, or the majority, are private universities, the majority of which are
small campuses. The number of students is less than 1000 people (“Ekonomi
Bisnis”, June 16, 2020). Based on the description in the introduction of the research
question is how private colleges can survive the pandemic crisis.

2 Literature Review

According to Michael E. Porter [2], if a company wants to increase its business in
increasingly fierce competition, the company must choose business principles,
namely high-priced products or low-cost products, not both. Based on these prin-
ciples, Porter stated that there are 3 Generic strategic principles, namely the Low
Cost Leadership Strategy, Differentiation, and Focus.

1. Low Cost Leadership Strategy (overall cost leadership). The characteristic is that
the company concentrates its attention on low product selling prices to reduce
production, promotion and research costs. If necessary, the resulting product
simply imitates the design product

2. Differentiation Strategy (differentiation). The characteristic is that the company
decides to build a potential market perception of a superior product/service so
that it looks different from competitors’ products. Customers are expected to be
willing to buy at a high price because of the differences.

3. Strategy Focus (focus). The characteristic is that the company concentrates on a
certain market share to avoid competitors.

In his research D.R. Tairas, Low Cost has a significant effect on the competitive
advantage of private universities in Jakarta. Tairas and Mahlia Muis [3]. To
implement a cost leadership strategy, corporations need to pay attention to the skills
and resources of corporations and corporate organizations. The skills and resources
required are: continuous capital investment and access to capital, process engi-
neering skills, strict labor supervision, products designed for ease of production and
low cost distribution systems. Kodrat [4], in order to attract consumer attention and
create market share, new players (newentry) on generally use the lowcost strategy.
Companies with a costleadership strategy are required to implement ability to
design, manufacture, and offer its products efficiently compared to competitors
(Rusliati [5]: 68). The method used to execute costleadership with production costs,
promotion, and research is relatively low. The advantage of this strategy lies in
sensitive buyers against price or using price as a determining factor for decisions
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(Ardhan and Hatane [6]: 59). Product innovation is proven to be able to mobilize
the market and achieve competitive advantage. Kuncoro W. [7], “Outcomes of
competitive advantages dominated sources of advantages in predicting future firm
profitability persistence”. Maury [8], “There is a strong correlation between the
level of exercising excellence strategies in education and the achievement of higher
educational institutions to the sustainable competitive advantage”. MJ Al Shobaki
et al. [9]

According to Kartajaya [10], differentiation can be built based on several aspects
or dimensions, namely: The differentiation dimension refers to the “what” value the
company offers to consumers. This is the tangible part of differentiation. Content
differentiation as the main offering from products and companies to customers.
Context Is a dimension that refers to the “way” (how to offer) the company offers
value to customers. Where companies differentiate themselves from competitors
based on how to offer value to customers. Infrastructure Enabling factors for the
realization of content differentiation, the context above, where this dimension
shows the differences against competitors based on technology capabilities (tech-
nology), HR capabilities (people) and ownership of facilities to support creating
content differentiation and the above context.

3 Methodology

Quantitative research is a statistical analysis, Measure objective facts, Focus on
variables, Reliability the critical factor, Value-free, Separate theory and data,
Independent of context study of the parts and phenomena, and the causality of their
relationships to social security and electoral statistics, and other related databases
[11]. The objective of quantitative analysis is to develop and use mathematical
models, theories, and hypotheses related to natural wonders. The measurement
process is a central part of quantitative research because it provides a fundamental
relationship between empirical observations and quantitative relationships’ math-
ematical expression [12].

3.1 Steps in the Quantitative Research Process
by W. Lawrence Neuman

Figure 1 steps in the Quantitative Research Process; it explains how the researcher
must choose the topic to be studied. The second step is the Focus Question, and the
research is limited by not widening the question. The third step is the Design Study;
the researcher makes the research framework than; the fourth step is to collect the
data by doing After surveying respondents. In the fifth step, the data obtained are
processed and analyzed according to the number of respondents. Published so that
other researchers can get information about the research.
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3.2 Research Framework

In Fig. 2: Research Framework variable Low-Cost Leadership Strategy (X1),
Variable Differentiation Strategy (X2) and Strategy Focus (X3) are Independent
Variables, while the Sustainability Variable is the Dependent Variable, in the
Research Framework using Theory of Michael E Poter (1980) In this study, there
are three hypotheses. The first is H1 there is a significant relationship between the
independent variable X1 Low-cost leadership strategy with the dependent variable
Y. H2; there is a positive relationship between the X2 Differentiation Strategy
variable with the Y Sustainability H3 variable; Strategy Focus (X3) has a significant
effect on Bound Variables or Sustainability.

Fig. 1 Steps in the quantitative research process by W. Lawrence Neuman

Fig. 2 Research framework
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3.3 Research Data Sources

Sources of research data were obtained from 34 private tertiary institutions in 34
provinces in Indonesia, 69 respondents’ data consisting of 47 men and 22 women,
Of a total of 69 respondents, there are 68% men and 32% women. Men still
dominate the management of higher education. In terms of education, 51% of them
are Bachelor’s Degree, and 29% have a Master’s degree. In contrast, 20% are
Doctor Education. that there is no equality of education, while there are 40% of the
length of workers who work for less than five years, and 25% for 6 to 10 years of
work, while 35% for working periods over ten years (Table 1).

4 Partial Regression Coefficient

From the results of calculations using SPSS. T test is used to determine the effect of
partially independent variables (Low Cost Leadership Strategy, Differentiation
Strategy and Strategi Focus) on the dependent variable (Sustainability), below is
presented Table 2.

By the explanation in Table 2, it can be stated that the Variable X1 Low Cost
Leadership Strategy with a significant value of 0.000, thus it can be said that (X1)

Table 1 Profile of
respondents

Characteristics Percentage %

Gender

Male 68

Female 32

Total 100

Level of education

Bachelor degree 51

Master 29

Doctor 20

Total 100

Age (years old)

20–30 30

31–40 50

51–60 20

Total 100

Length of work

1–5 years 40

6–10 years 25

>10 Years 35

Total 100
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has a positive effect on the dependent variable (Y) Sustainability with a percentage
value of 49.1% while the Variable X2 Differentiation has a significant value of
0.001 with a percentage of 40.5% a significant effect on Y1 Sustainability and X3
Strategy Focus having a significant value of 0.003 meaning that it affects the
dependent variable with a percentage of 10.8% so that Hypotheses 1, 2 and 3 are
accepted.

5 Conclusion

Private universities during a pandemic use various strategies in the sustainability of
their institutions. From the results of the study, it can be concluded that the public
prefers low cost in choosing private universities with diversity in the implemen-
tation of strategies carried out by leaders of private universities, helping their
institutions survive during the current Pandemic, impact From a pandemic, uni-
versities have to adjust to the situation, with the data obtained in this study being
input for other universities to use strategies from Michael E Poter, it turns out that
this strategy is still relevant to the demands of the Pandemic.
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Comparative Study of Thermal
Performance of Building Wall Materials
in Bauchi State Nigeria

Olutobi Gbenga Ayegbusi and Lin Yola

Abstract This study focus on the performance of selected secondary school
building walls in the hot and dry tropical Climate of Bauchi, Bauchi state Nigeria.
The objective of present study was to explore the most efficient way to retrofit
existing public schools in Bauchi as the state government embarks on extensive
renovation work of the existing school building to provide a more conducive
environment for the student’s academic activities. Six different wall configurations
including the existing wall were simulated during hot season using Design Builder
simulation tool to evaluate the wall impacts on the classroom air temperature and
relative humidity (RH). The simulation results analysis shows that although the wall
configuration with wall insulation produce a lower indoor air temperature, yet it
may not be sufficient to provide the needed and thermal comfort. Therefore, to
achieve appropriate level of thermal comfort in Bauchi public schools, emphasis
should be on both the walls and the roof. This study shows that improving only the
wall thermal performance may be an insufficient strategy.

Keywords Thermal performance � Indoor air quality � Wall materials � School
building � Tropical climate

1 Introduction

There has been a growing concern regarding the state of affairs of public secondary
school in Nigeria due to lack of maintenance over a protracted long period of time.
This has led to unsafe, unhealthy and hazardous environment to learn for the
country’s coming generation. Many researches have documented the poor state of
physical facilities in Nigerian Government Secondary Schools [1–3]. Providing a
comfortable learning space and sustainable building in the twenty-first century
Nigerian environment can be met if the stakeholders believe in efficient retrofitting

O. G. Ayegbusi � L. Yola (&)
School of Strategic and Global Studies, Universitas Indonesia, Jakarta, Indonesia
e-mail: lin.yola@ui.ac.id

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2022
L. Yola et al. (eds.), Sustainable Architecture and Building Environment,
Lecture Notes in Civil Engineering 161,
https://doi.org/10.1007/978-981-16-2329-5_22

203

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-2329-5_22&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-2329-5_22&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-2329-5_22&amp;domain=pdf
mailto:lin.yola@ui.ac.id
https://doi.org/10.1007/978-981-16-2329-5_22


of these buildings thereby providing a sustainable built environment and hence
respond accordingly with necessary policies to achieve the goal [3, 4].

In addition, there are studies on the relationship between Indoor Air Quality
(IEQ) and student’s academic performance. According to Haverinen-Shaughnessy
(2007) [5], there are documentation of poor IEQ on the academic performance of
students. High indoor air temperature and inadequate ventilation have been iden-
tified as some of the main indoor environmental quality problems [5]. In hot and dry
environment like Bauchi, excessive high indoor air temperature and indoor air
quality is a challenge. Similarly, thermal comfort is an important variable in the
evaluation of indoor environment quality, which is dependent on the facade design,
the envelope assembly and construction material types [6, 7].

This study aims at investigating three wall materials and few configurations of
wall compositions that consist of these materials and the insulation to explore the
performance with respect to the air temperature in the selected classroom.

Providing the required level of comfort in an indoor space is dependent on
adequate understanding of the relationship between outdoor and indoor [8] with
respect to the indoor comfort parameters. Oral et al. [6] along with many other
research observed that indoor environment’s design parameters ought to be deter-
mined during design phase of a project in tandem with the required comfort level
[7]. Unver et al. [9] documented design strategies to achieve optimum envelop,
especially where there is the need to balance the design visual, thermal and acoustic
performances [7, 9].

Building envelope is made up of transparent and opaque materials. Deringer
et al. [10] noted that transmission through envelope include the heat through these
components, heat gain from indoor sources such as the lighting features, the
occupants and the equipment. Further studies also include the impacts of different
building envelope components, the effects of wall thermos-physical properties on
the time lag and decrement factor [10].

The performance of different building envelope materials vary depending on the
inherent properties of building materials that include the heat transmission heat and
absorption properties [11]. Both Jannat [10] and Balaji et al. [12] identified mate-
rial’s thermal conductivity, density, and specific heat capacity are basic inherent
thermos-physical properties required for the materials’ thermal performance.
Vijayalakshmi et al. [13] studied the thermal performance of opaque materials
under the influence of solar heat and the resulting impact on the interior
enviornment.

2 Methodology

The present research focused on providing optimum building wall design for
appropriate thermal comfort in the chosen classroom. Therefore, this section pre-
sents the methodology, research assumptions and the data collection strategy from
the building site.
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The use of simulation tools to explore the thermal performance of building
components and the internal heat gains has become popular among designers and
researchers. This research methodology is favoured compared to manual calculation
for efficiency and time saving. Therefore, this study employed DesignBuilder,
which has been proven to provide reliable results through verification and valida-
tion results [14–19].

2.1 Research Study Case and Simulation

Bauchi city is located between latitudes 9° 3′ and 12° 3′ North and longitudes
8° 50′ and 11° East on an altitude of 616 m above the sea level. According to
Koppen-Geiger, classification of climate zones, the city falls within the tropical (hot
and dry) climate zone. The intensity of solar radiation on buildings in similar
climate do cause overheating and thermal discomfort in the indoor environment as
many related studies have shown [14]. The monthly average air temperature is
within the comfortable range except for the month of March through May when the
air temperature is above 27.6 °C [20, 21].

The building case selected for this study is Government Day Secondary School,
Army Barracks, Bauchi, Bauchi State Nigeria. The experiment data was collected
during the hot season in 2018 with the data logger positioned at 1.1 m height above
the finished floor level as shown in Fig. 1. The data collected include the air
temperature, humidity and air speed. The classroom layout is a single space block
with 3.2 m height, covered with an ivory white aluminium-roofing sheet at 25°
slope and a 0.6 m roof overhang. The walls are made of hollow sandcrete block
materials of 450 mm � 225 mm � 225 mm and the floor is finished with cement/
sandcreed. The 1200 � 1500 mm window is made of steel material, with
1200 � 300 mm fixed.

Fig. 1 Building case floor layout with data logger location
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The classroom space was modelled with DesignBuilder in stages. At the first
stage, the model was simulated with existing wall materials. Afterwards, the wall
compositions and configurations were altered to determine the effects on the
classroom air temperature and humidity. The sections of six different wall config-
urations including the existing (W1-W6) simulated are as shown in Fig. 2.

The simulation was run with neither source of internal heat gain nor heating/
cooling systems. However, 0.25 Air Changes per Hour of infiltration rate was
included to indicate natural air leakage through the envelope of the space and the
window set at 100% for natural ventilation. Other parameters are as shown on
Table 1.

3 Results and Discussion

The study results show that the classroom air temperature reached the pick at
14:00 h with 41.31 and 38.51 °C for outdoor and indoor respectively. These air
temperatures are over the comfort level by more than 10 °C. In contrast, the least
outdoor and indoor relative humidity data was 52.67% and 58.06% at mid-day
respectively. Both the outdoor and indoor RH data is above 60% during the
morning hours and are mostly within comfortable range of 30–60% as given by
ASHRAE [21].

Table 2 presents the overall U-value and R-value for different wall configura-
tions choosing for the present study. The classroom air temperature profile pre-
sented in Fig. 3 shows that the least recorded value was early in the day and

Fig. 2 Different wall construction types

206 O. G. Ayegbusi and L. Yola



consistently increased throughout the day. The results also showed that a general
increase in the wall thickness did caused a decrease in U-value and hence a lower
indoor air temperature. However, a 230 mm thick concrete wall produced a much
higher U-value compared to a similar size of brick or masonry wall. The intro-
duction of a 50 mm insulation board on each of the wall configurations (W2, W3 &
W4) helped the classroom overall air temperature throughout the day (Fig. 3a).

Figure 3b shows the profile of the calculated relative humidity throughout the
day. The results show that the relative humidity from 11:00 am are within 30–60%
range, which is considered as a comfortable range according to ASHRAE standard

Table. 1 Simulation parameters

Solar distribution Full interior and exterior

Temperature Control Air temperature

Surface convection algorithm (in & out) TARP

Outside convection algorithm DOE-2

Air mass flow exponent 0.5

Zone capacitance multiplier 50

Time step per hour 6

Sky diffuse modelling algorithm Simple sky diffuse modelling

Table. 2 Wall data for
decision support matrix

Wall configurations R (W/m-K) U-value

W1 1.004 0.996

W2 2.514 0.398

W3 2.586 0.387

W4 2.049 0.488

W5 1.849 0.533

W6 0.433 2.311

Fig. 3 Indoor a air temperature and b relative humidity of the classroom with different wall
configurations
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[21]. At the early hours though, the RH was above 60%, which does not necessarily
cause discomfort but could lead to mold growth, mildew and many other indoor
environment issues.

4 Conclusions

The present study reinforces the existing fact that the overall building envelope
design is important to the thermal comfort of the occupants. The results from this
study show that insulating the building walls indeed reduce the overall air tem-
perature of the learning space from 1 to 10 °C throughout the day. However, the air
temperature may still be above recommended comfort level if the roof is not
refurbished as well. It can be concluded therefore, that both the walls and the roof
component should be improved to achieve the required level of comfort in the
classroom. It can also be inferred from the study that concrete wall is not recom-
mended as it performs poorly compared to other tested wall configurations. Finally,
further work would include exploring the impact of insulated roof on the classroom
air temperature and the impact on the overall thermal comfort.
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Identification of Public Open Green
Space (RTH) and the Needs for Funding
Alternative in DKI Jakarta

Ahmad Fadhil Hidayah, Lin Yola, and Edy Irwansyah

Abstract Identifying the number and area of land based on the type of land parcel
ownership for the public green open space (locally known as RTH) facilities and the
financing need to meet the realization of targets in DKI Jakarta is the main objective
of the research. This study was conducted through the analysis of urban spatial and
regulations. The results pinpointed that the planned sub-zone related to public green
space was only 14.46%; this figure was lower than the expected target of 20% of
the total state area. It was identified that there were 93,748 plots of land and an area
of 213,969,971 m2 for the acquisition of parcels of land for public green space with
estimated funding of Rp. 2,261,748,181,458,400. Funding with a combination
sourced from the regional expenditure revenue budget (locally known as APBD)
and exceeding compensation for building floor coefficients (locally known as KLB)
for funding the land acquisition of land parcel for public RTH is certainly not
sufficient to meet funding estimates. This study recommended a land consolidation
approach and land policy regarding the rearrangement of land tenure and land
acquisition efforts for development purposes and environmental protection by
promoting community engagement.

Keywords Green open space � Spatial analysis � Zoning regulation

1 Introduction

Green Open Space (RTH) is a part of the urban ecosystem area in the form of open
space, where there are many green elements of plants and plants that are inten-
tionally or unintentionally planted, which serve to improve the quality of the city
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landscape. Garden green space can be utilized by city residents to play, exercise, be
creative, socialize, and express media [1].

Urban green space has high life benefits. Various functions related to its exis-
tence (ecological, social, economic, and architectural functions) and the aesthetic
value it has (objects and environment) can not only improve the quality of the
environment and for the survival of urban life but can also be a value of pride and
identity of the city. The presence of green space is important in controlling and
maintaining environmental integrity and quality. The control of urban development
must be carried out proportionally and be in a balance between development and
environmental functions. The sustainability of green space in urban areas must be
accompanied by the availability and selection of plants following with the direction
of the plan and design [2].

The DKI Jakarta Regional Government targets an RTH development plan of
30% which consists of 20% of public green open space and 10% private open green
space [3–5]. The target of 20% of public green open space is the target of the
Provincial Government of DKI Jakarta involving several Regional Apparatuses, in
the form of provision and management of green open space for parks, open green
space for tombs and green open space for forests. The area of public open green
space covering Park Green Space, Graveyard Green Forest, and RTH Forest until
2017 reached an area of 3076.4 ha, with details for Green Open Green Park cov-
ering an area of 2195.3 ha, Grave Green Open Area covering 626.83 ha and Forest
Green Opening area of 254.26 ha. In total, the number of public green open space
in Jakarta is only 9.98% of the expected 20% of public green open space targets.
While the Private Green Open Space has reached the target of 10% [6].

The purpose of this study is to identify the number and extent of land based on
the type of land ownership parcel of land for public green space (RTH) and
financing to meet the target realization in DKI Jakarta Province.

2 Methods

The research method consists of three stages, namely the study of literature, spatial
and non-spatial data collection, and data analysis. A literature study is carried out
with a literature search containing reviews and summaries which include journals,
reports, laws and regulations, and other information documents related to Land
Identification for public green space facilities and alternative funding in DKI
Jakarta Province. Spatial data collected consists of operational maps of DKI
Jakarta RDTR and PZ as well as spatial data on land parcel in Jakarta in 2016–2017
obtained from the National Land Agency (BPN). Both types of data are collected in
the shapefile (shp) format. Data analysis consists of spatial analysis to calculate the
need for green space and analysis of alternative funding for space requirements for
green space provision. Spatial analysis conducted using a geographical information
system (GIS) tools include a query and spatial join operation. A query is to display
data from a database by calling from the tables in the database, with not all tables
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being displayed. In Fig. 1 we can see examples of spatial queries that are
implemented with simple selection and AND selection operators in GIS.

In Fig. 1 that are displayed are only those that correspond to the data table that
we want. Spatial join is the process of combining tabular data with a join function.
This process combines tabular target feature/layer data to which data will be added
with a join feature which is a feature/table that will be added. This process will
produce new tabular data which is the result of the combination of 2 (two) tables
using the merging process option.

3 Result and Discussion

3.1 Public RTH Based on RDTR PZ DKI Jakarta Province
(Development Right) Land Ownership of Land Parcel
in DKI Jakarta (Property Right)

Classification of zoning related to public RTH in RDTR and PZ includes: (1) a
protection zone consisting of asylum and nature conservation (L.1) sub-zones,
protected border zones (L.2), and island core conservation sub-zones (L.3); (2) the
urban forest zone consists of the urban forest sub-zone (H.1); (3) the urban/
environmental park zone consists of the urban/environmental park sub zone (H.2);
(4) the burial zone consists of the burial sub-zone (H.3); (5) the green lane zone
consists of the green lane sub-zone (H.4), the high-voltage green sub-zone (H.5),
and the railroad green safety zone (H.6); (6) the recreation green zone consists of
the recreation green sub-zone (H.7); and (7) green open zones of cultivation in the
island region which consist of green open zones of island cultivation (H.8). The
spatial and broad distribution, as well as the percentage of each public green space
sub-zone as can be seen in Fig. 2 and Table 1.

Fig. 1 Simple selection and selection operator in GIS and the example of joint feature operation
in GIS [7]
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As of 2016, there were 1,028,736 parcels of land spread across 224 urban
villages throughout the DKI Jakarta Province (Fig. 2).

Based on the results of the calculation of the area for each sub-zone in the public
green space area which includes the asylum and nature conservation sub-zone (L.1),
urban forest sub-zone (H.1), urban/environmental park sub-zone (H.2), burial
sub-zone (H.3), green line sub-zone (H.4), high voltage green sub-zone (H.5), and
railroad safety sub-zone (H.6) and the recreation green sub-zone (H.7), the total
area is only around 14.46% of the total area of the city and has not yet reached the
20% target set for RTH public.

3.2 Comparison of Development Right and Property Right

Comparison of the area of development rights and property right in DKI, Jakarta is
done to get a picture of the appropriateness of the designation, especially for public
green space. Illustration in the Kapuk Cengkareng in the northern part of the Jakarta
area, most of the public RTH plan has not yet to be realized because there are still

Fig. 2 Zoning map of DKI Jakarta and location distribution map of land parcel in DKI Jakarta

Table 1 Area and
percentage of DKI Jakarta
provincial sub-zone

No Sub zona Area and percentage of Sub
zones

Area (in ha) Percentage

1 H.1 17.03 0.03

2 H.2 1566.64 2.97

3 H.3 585.34 1.11

4 H.4 3729.69 7.07

5 H.5 428.66 0.81

6 H.6 295.03 0.56

7 H.7 640.34 1.21

8 L.1 369.17 0.7
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many dwellings in the same location (Fig. 3). Illustration show that there is still a
lot of land parcels that do not yet have a type of land parcels certificates that are in
the public RTH zoning. The condition of the public RTH plan that has not been
realized and in the existing conditions in the form of the residential population is
also widely spread throughout the DKI Jakarta Province.

Analysis in all regions of DKI Jakarta can be obtained from the fact that East
Jakarta is an administrative area which has the most number of land parcels in the
public RTH, which is 33,739 land parcels. North Jakarta is the administrative area
in DKI Jakarta with the largest number of land parcels located in the public RTH,
covering an area of 695,568,281 m2. Based on the type of ownership rights, other
rights and building use rights identified are the highest in the public green space
zone, each covering an area of 67,094 m2; 16,246 m2; and 10,408 m2 land parcels.
Specifically for the type of land parcels, management rights were identified as
having the highest number of parcels in the public RTH zone, covering
682,515,184 m2.

3.3 Estimated Funding for Land Parcel Acquisition
in Public RTH

The provision of land parcels will be made on the three broadest types of rights that
are in the public RTH zone, namely building use rights, ownership rights, and other
rights. Specifically for use rights and management rights, land acquisition parcels
cannot be acquired for public green space, because in principle it belongs to the
state.

When referring to the sample of the distribution of the value of tax objects
(NJOP) of DKI Jakarta Province in 2018, assuming an average amount of
Rp. 10,570,400 [8], funding is needed for land acquisition parcels of land for public
RTH on the type of building rights, ownership rights, and other rights amounting to
Rp. 2,261,748,181,458,400.

Fig. 3 Public RTH and type of ownership of land parcel (Kapuk Area, Northern Part of Jakarta)

Identification of Public Open Green Space (RTH) … 215



3.4 Funding Alternative Land Acquisition of Land Parcel
for Public RTH

Alternative funding for land parcel acquisition for public RTH can be done with
two events, namely by using the budget and revenue, regional expenditure (APBD)
or through compensation for exceeding building floor coefficients (KLB).

In 2017, 2018, and 2019 DKI Jakarta Province APBDs respectively amounted to
Rp. 71,832,575,363,258, Rp. 77,117,365,231,898 and Rp. 89,088,351,842,504 [9].
This amount is certain to be insufficient for funding land parcel acquisition for
public RTH based on the estimated calculation of Rp. 2,261,748,181,458,400.

High KLB values can be given at locations designated as bonus zoning regu-
lation (TPZ) technical zones (code a) with zone delineation as stipulated in regional
regulation No. 1/2014 concerning RDTR and PZ [10–12], compensation is deter-
mined by providing public facilities such as (a) providing land and/or building
public RTH; (b) provide land and/or build public flats; (c) provide land and/or build
reservoirs or sites; (d) providing infrastructure (e) provide pathways and improve
the quality of pedestrian facilities that are integrated with public transportation; and
(f) providing bicycle lanes integrated with public transportation.

The form of compensation for the acquisition of parcels of public RTH is
required to be transferred to the Provincial Government of DKI Jakarta to be
recorded as an asset. For the form of compensation to be submitted, valuation is
conducted first by the Public Appraisal Service Office (KJPP). Like the APBD, land
acquisition parcels of land for public RTH from compensation for the excess of
KLB has also been confirmed to be inadequate based on estimated calculations
(Rp. 2,261,748,181,458,400).

4 Conclusions

This study investigated DKI Jakarta’s feasibility to implement the 20% target of
public open green space by using the spatial and regulation analysis. This study
reported that the sub-zones related to public RTH in the plan were 14.46% over the
target of 20%. This study presented the funding need analysis for the acquisition of
land parcels in the amount of Rp. 2,261,748,181,458,400 for land parcel acquisition
for public RTH by referring to the NJOP Distribution sample for DKI Jakarta
Province in 2018. A mixed source of funding from the APBD and KLB to finance
land parcels’ acquisition/provision for public RTH was reported insufficient to meet
the estimated funding.

This study’s finding is vital literature for the policymakers and planners to fulfill
the current plan in creating a better environment and greener and sustainable DKI
Jakarta.
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