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Abstract: Slum settlements in Indonesia pose complex challenges requiring integrated planning and design. 
Singa Gembara Blocks 7–12 in East Kutai Regency were designated a priority slum area in need of 
comprehensive revitalization. This study presents a strategic masterplan coupled with Detailed Engineering 
Design (DED) for revitalizing the Singa Gembara 7–12 area, aiming to improve infrastructure, housing, and 
community well-being in line with national slum eradication policies. Methods: A multi-stage planning 
process was employed, including field surveys (physical, social, economic data collection), participatory 
design workshops with stakeholders, and technical analyses based on the government’s 7+1 slum indicators. 
The masterplan was developed iteratively, followed by detailed designs for priority projects, prepared 
according to national standards. Results: The outcome is an integrated spatial plan and DED documentation 
covering upgraded housing, paved roads and drainage, improved water supply and sanitation, solid waste 
management facilities, fire protection, green open spaces, and new socio-cultural facilities. Key proposals 
include constructing a cultural community center, establishing a neighborhood park, installing hydrants and 
communal septic systems, and regularizing land and building permits. The revitalization plan provides a 
technically sound and socially inclusive roadmap to transform the slum area. It leverages local cultural 
strengths and inter-agency governance for sustainable implementation. This case demonstrates the 
importance of strategic masterplanning combined with detailed design in slum upgrading, offering insights 
for policy-makers and practitioners in achieving resilient and livable communities. 
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1. Introduction 
Urban slums in developing regions require integrated planning and revitalization efforts to address 

multifaceted problems of housing, infrastructure, and social welfare. Indonesia’s national policy framework 
for housing and settlements (Law No. 1 of 2011) mandates local governments to identify slum areas and 
prepare comprehensive improvement plans. In line with this mandate, the East Kutai Regency (Kabupaten 
Kutai Timur) in East Kalimantan has undertaken a strategic masterplan and DED project for Singa Gembara 
Blocks 7–12, a cluster of priority slum settlements. This area (approximately 30 hectares in total) was 
officially designated as “Kawasan Prioritas 3” (Priority Area 3) for slum renewal, out of 14 identified slum 
clusters in the region. Blocks 7–12 comprise several neighborhood units (RTs) with predominantly low-
income households. Prior surveys and a 2023 district decree revealed that Singa Gembara’s slum areas suffer 
from inadequate living conditions: most housing structures are irregularly built and lack proper permits, 
many homes are substandard, and basic services are insufficient. For instance, a significant portion of 
households do not have access to safe drinking water, drainage infrastructure is poorly maintained, solid 
waste collection is limited, and fire safety measures are virtually absent. These conditions not only pose 
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health and safety risks but also hinder socio-economic development in the community (Adeniyi & 
Olayiwola, 2024; Karimuna et al., 2024; Rahmadyanti & Refnitasari, 2023).  

This case study is significant because it showcases a holistic approach that bridges strategic planning 
and detailed design for slum upgrading. By integrating community needs, technical designs, and governance 
considerations, the project provides a model for other cities dealing with informal settlements. The Singa 
Gembara Blocks 7–12 revitalization is also aligned with the local government’s development initiatives, 
such as the “Kutai Timur Hebat” programs which target improved housing, infrastructure, and socio-cultural 
development across the district. Notably, the East Kutai government has demonstrated a strong commitment 
to implement the plan and maintain its outcomes over the long term. The following sections of this paper 
detail the methodology of the masterplanning process, the key results of the plan and DED, and a discussion 
of the implications for technical practice, community development, and policy. 

2. Materials and Methods 
2.1. Study Area and Planning Scope 

Singa Gembara is a semi-urban village located in the Sangatta area of East Kutai. The focus of this 
study, Blocks 7–12 of Singa Gembara, form a contiguous priority intervention area of roughly 29.8 hectares, 
identified due to its dense population and substandard living conditions. At project outset, detailed profiling 
of the area was conducted, including mapping all households by name and address with geospatial 
coordinates to delineate the slum extent and characteristics. Baseline surveys confirmed that the area’s 
infrastructure fell below acceptable standards on all key indicators: housing units included many structurally 
unsafe homes, about 0.87% of residents lacked access to safe water, nearly half of local roads were damaged 
or unpaved, drainage was clogged or undersized, most residents had no access to sewer or septic systems, 
garbage was often unmanaged, there were no formal fire hydrants, and there was a lack of open public 
spaces. These findings framed the technical scope for intervention. The planning scope thus encompassed 
upgrading physical infrastructure (housing, roads, water, sanitation, etc.) as well as social infrastructure and 
governance measures needed to ensure sustainable slum alleviation. 

 
Figure 1. Location Map 

2.2. Planning Approach and Stages 
The project followed a structured three-stage planning approach in accordance with the terms of 

reference and urban planning best practices (Spina, 2019; Taylor & Lewis, 2007; Yang et al., 2025): 
1. Conceptual Preparation 
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This initial phase established the foundation for planning. The team carried out all 
administrative preparations and mobilized a multi-disciplinary expert team (urban planners, 
architects, engineers, social facilitators, etc.) (Geldenhuys et al., 2023). A clear methodological 
framework was defined, including design principles, analysis techniques, and tools to be used. A 
detailed work plan was developed to assign roles and a timeline for each task, ensuring coordination 
from masterplan development through DED finalization (Njeru, 2024). Crucially, Stage 1 also 
involved designing the field survey program. The team prepared a survey design to gather 
comprehensive data on the physical condition of the settlement, as well as social and economic 
aspects of the community (Mohamed et al., 2022). Prior to fieldwork, necessary local approvals 
were obtained and the community was informed and engaged to facilitate access. Field surveys were 
then conducted, including physical measurements (e.g., topographic mapping and geotechnical soil 
surveys for design purposes) and household interviews. These efforts produced a rich baseline 
dataset and initial analyses, which were compiled in an Inception Report covering the preparation 
stage findings. This report documented existing conditions and outlined preliminary conceptual 
ideas as a basis for the next stage. 

2. Analysis and Preliminary Design 
In this phase, the team performed in-depth analysis of the survey data and developed 

preliminary design options (Sousa et al., 2021). A detailed site plan of the area was produced, 
mapping current land use, building footprints, infrastructure networks, and hazard zones (Rezvani 
et al., 2023). Using this as a base, the planners formulated an integrated spatial concept for 
revitalization, addressing each slum indicator with appropriate interventions. Supporting 
visualizations were created, including maps and diagrams, to illustrate proposed changes in layout, 
infrastructure upgrades, and new facilities (Kang & Yu, 2025). A key component of Stage 2 was 
stakeholder engagement: the draft plan and concepts were discussed in collaborative forums 
involving relevant stakeholders – local government units (Housing and Settlements Office, Public 
Works, etc.), community representatives (the village head and community organizations such as the 
Lembaga Keswadayaan Masyarakat, LKM), and even the regional Balai (central government’s 
public works unit). These consultations ensured that the proposed designs were locally feasible, 
culturally appropriate, and had stakeholder buy-in. The feedback from these discussions was used 
to refine the proposals and agree on the main components that would be carried into the Detailed 
Engineering Design. The culmination of Stage 2 was an Interim Report (Laporan Antara), which 
documented the results of the analysis and the agreed-upon preliminary design, including site plans, 
conceptual diagrams, and an outline of proposed projects. 

3. Detailed Design and Finalization 
In the final stage, the team translated the approved concept into comprehensive Detailed 

Engineering Designs (DED) and assembled the masterplan documentation (Jack, 2022). Technical 
drawings were developed for each proposed intervention, with appropriate scales (ranging from site-
level plans at 1:500 or 1:200 scale, down to construction details at 1:50 or 1:20 scale as needed) 
(Gobster, 2025). These drawings covered architectural layouts, structural details, infrastructure 
networks, and public facilities designs (Rand et al., 2025). Engineering calculations were performed 
to size utilities (e.g., drainage pipe diameters, septic tank capacities) and to ensure compliance with 
safety standards. Each design component was accompanied by a written technical specification and 
a Bill of Quantities/Cost Estimate (Rencana Anggaran Biaya, RAB), enabling immediate readiness 
for implementation. During this stage, any remaining issues – such as land acquisition needs or 
regulatory permits – were identified and plans for mitigation were included. Finally, all outputs were 
compiled into a Final Report (Laporan Akhir), which included the strategic masterplan, the DED 
package (drawings and technical documents), and supporting materials such as 3D perspective 
renderings of the planned environment and even an animated visualization of the proposed area 
transformation. The Final Report also provides recommendations for phasing the implementation 
and for involving the community and local government in maintenance of the upgraded area. The 
entire planning process was completed over the course of roughly one year and strictly followed the 
regulatory guidelines for slum upgrading projects, including Ministry of Public Works regulations 
on DED preparation and alignment with the district’s slum improvement action plan (RP2KPKPK). 

Throughout these stages, community participation and inter-agency coordination were maintained as 
guiding principles. Regular meetings were held in the village to inform residents about the emerging plans 
and to solicit their input – for example, identifying which footpaths were most critical to pave, or where to 
locate communal facilities for best use. The presence of the LKM (community board) in planning 
discussions ensured that local knowledge and preferences were considered. At the government level, the 
project was steered by the Housing and Settlements Agency of East Kutai, but it actively coordinated with 
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other agencies such as Public Works (for roads, drainage), the Environmental Service (for waste 
management and sanitation), the Fire Department, and the Culture & Tourism Office. This integrated 
governance approach was necessary given the multidisciplinary nature of slum revitalization, and it laid the 
groundwork for a clear implementation framework described in the final plan. 

3. Results 
3.1. Masterplan Overview 

The Strategic Masterplan for Singa Gembara 7–12 presents a comprehensive redevelopment layout that 
integrates housing improvements with upgraded infrastructure and new community amenities. The 
masterplan is illustrated through a site plan map that identifies the locations of all proposed interventions 
across the six blocks. At a high level, the plan reorganizes and improves the settlement’s physical 
environment while minimizing displacement of residents. The core concept of the design is to create a 
healthier, safer, and more livable neighborhood that still retains the community’s cultural identity. To 
achieve this, the plan addresses each key deficiency in the area with targeted projects, ensuring that 
improvements in different sectors complement each other as part of a unified strategy. 

 
Figure 2. Basic Physical Conditions of the Area 
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Figure 3. Suitability of Land Area 

3.2. Housing and Settlement Analysis 
The plan calls for in-situ housing rehabilitation as the primary approach to improve living conditions. 

Substandard houses (classified as rumah tidak layak huni) will be gradually upgraded or rebuilt to meet safe 
construction standards. A local housing improvement program is aligned with this effort, in synergy with 
the district’s target of providing “1000 livable homes” for low-income families. 

Tabel 1. Condition of Buildings in Slum Residential Areas and Settlements in Kutai Timur Regency 

No. Slum Area Number of 
Residential 

Buildings (Units) 

Building 
Density 

(Units/Ha) 

Number of 
Uninhabitable Housing 

(RTLH) (Units) 

Number of 
Irregular 
Buildings 

1 Desa Singa Gembara 1.814 12 216 210 
 

Through this program, many vulnerable households in Singa Gembara are slated to receive support for 
home repairs or reconstruction, especially those affected by structural hazards (e.g., families previously 
impacted by a landslide are prioritized for relocation to safer homes). In the layout plan, building 
arrangements are made more orderly: houses that were haphazardly located on alleyways or riverbanks are 
to be realigned where possible. Some very dense sub-blocks may undergo land readjustment, creating small 
pockets of space for access or utilities. Importantly, the design introduces no large-scale relocation the 
emphasis is on on-site upgrading and peremajaan (renewal) rather than wholesale clearance. To legalize the 
settlement, the plan includes measures for land tenure security: the local government will facilitate collective 
processing of land certificates and building permits (IMB) for residents, by providing subsidized fees and 
streamlined regulations. This legal framework will formalize the neighborhood and encourage residents to 
invest in home improvements. 

Tabel 2. Concept of Handling and Strategy for Handling the Singa Gembara Slum Area 

No. Slum Area Aspect Problem Concept of 
Handling 

Handling Strategy 

1 Desa Singa Gembara Building / 
Structure 

216 units or 
11.58% of 

Prevention: 
Supervision and 
control 

Prevention: 
• Assistance and 

facilitation for Low-
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buildings are 
uninhabitable 
and 
constructed 
with 
flammable 
materials 

Quality 
Improvement: 
Improvement of 
housing quality 

Income Communities 
(MBR) to access 
affordable financial 
resources 

• Enhancing the 
community's 
economic capacity 
through economic 
development programs 

• Providing regulations 
related to access to 
financial resources 

Quality Improvement: 
• Improving housing 

quality through repair 
assistance and 
facilitated access to 
financing 

• Enhancing housing 
quality for 
uninhabitable homes 

• Providing revolving 
funds for business 
capital 

2 Desa Singa Gembara Building / 
Structure 

849 units or 
46.80% of 
buildings do 
not have 
building 
permits 
(IMB), and 
210 units or 
11.58% of 
buildings are 
irregular 

Prevention: 
Supervision, 
control, and 
government 
regulatory 
support 
Quality 
Improvement: 
Urban area 
renewal and 
settlement 
planning 

Prevention: 
• Preparing regulations 

as instruments for 
collective IMB and 
subsidized certificate 
issuance 

• Community assistance 
and facilitation for 
collective IMB 
processing 

Quality Improvement: 
• Collective issuance of 

IMB and certificates 

4. Discussion 
The Singa Gembara 7–12 case exemplifies how strategic masterplanning combined with DED-level 

detailing can effectively address the multi-dimensional challenges of slum upgrading. A major implication 
of this integrated approach is the ensured coherence between high-level vision and on-the-ground execution. 
By developing the masterplan and the DED in tandem, the project bridged the typical gap between planning 
and implementation. This means the ambitious ideas (such as creating a cultural hub or re-engineering the 
settlement’s infrastructure) were vetted through technical design calculations and stakeholder input early 
on, resulting in realistic and constructible solutions. For instance, the plan’s proposal to install communal 
septic systems was directly informed by engineering surveys of soil permeability and space availability, 
ensuring that the chosen technology (biofilter tanks and a small IPAL) is feasible in the local context. The 
integration of disciplines – urban planning, engineering, architecture, and social development – in one 
project team allowed trade-offs to be negotiated in real time. As a result, infrastructure networks are well-
coordinated: roads and footpaths are aligned with the placement of underground utilities like water pipes 
and drains, avoiding future conflicts in construction. Similarly, the location of green spaces and community 
facilities was optimized both for social use and for technical needs such as drainage retention. This synergy 
is often lacking in piecemeal slum improvement efforts, but here it was achieved through comprehensive 
planning.  

Another important aspect is phased implementation planning. The discussion with local authorities led 
to a consensus on which interventions to prioritize and how to sequence them. By phasing the projects 
(short-, medium-, long-term), the plan aligns with realistic budgetary and capacity considerations. In the 
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first phase, the focus on critical needs – like repairing the most dilapidated houses, paving main access 
routes, and extending water and electricity – will produce immediate visible benefits to the community. 
Subsequent phases can then build on this momentum. This phased strategy also provides flexibility; for 
example, if certain funding is delayed, non-critical elements can be rescheduled without undermining the 
overall plan. Moreover, because the DED provides detailed cost estimates per component, the local 
government and potential donors have a clear idea of resource requirements, improving the chances of 
securing financing for each stage.  

The technical standards and regulatory compliance embedded in the DED reinforce the governance 
framework. By adhering to national and local standards in design, the project ensures that the upgraded 
settlement will meet official criteria to be declared “out of slum status” once completed. This is crucial for 
the sustainability of results: the improvements should be durable and safe enough that the area does not 
relapse into substandard conditions. The use of standards also facilitates oversight – for example, contractors 
implementing the work will follow the DED specs, allowing quality control by the agencies. In the broader 
context, this project demonstrates a model for local governments to fulfill their obligations under 
Law 1/2011: the law required Kota/Kabupaten to prepare slum prevention and improvement plans 
(RP2KPKPK) and then execute concrete actions. The Singa Gembara revitalization is essentially the 
“actualization” of those mandated plans at the community level. As such, it provides a policy case study of 
moving from planning to practice in urban poverty alleviation. 

5. Conclusions 
This paper presented a full-cycle case study of the strategic masterplanning and DED-based 

revitalization of a priority slum area in Singa Gembara (Blocks 7–12), East Kutai. The initiative integrated 
spatial planning, engineering design, and community development to transform a marginalized 
neighborhood into a more livable, sustainable, and formally recognized part of the town. Key conclusions 
and lessons drawn from this case include: 

1. Comprehensive Planning Yields Integrated Solutions 
By addressing all facets of slum conditions (housing, infrastructure, services, environment) in 

one consolidated plan, the project ensured that improvements are mutually reinforcing. The 
masterplan provided a unifying vision, while the DED grounded that vision in practical projects 
ready for implementation. This dual approach is effective in bridging the gap from concept to reality, 
a common shortcoming in urban improvement efforts. 

2. Phased Implementation and Scalability 
The project was designed with a phased approach, demonstrating how improvements can be 

achieved progressively given resource constraints. Early wins in Phase 1 will build momentum and 
community trust, while later phases can tackle more complex or costly undertakings. This 
incremental yet systematic approach provides a replicable model for other slum areas: it shows that 
large-scale upgrading can be broken down into manageable steps without losing sight of the end 
goal. The methodologies and many design solutions from Singa Gembara (such as the sanitation 
model or the community-based waste management) are already being considered for replication in 
other villages of East Kutai, indicating the project’s broader impact. 
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