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Abstract. The integration of Internet of Things (IoT) technology in smart city 
development has emerged as a critical pathway for achieving sustainable regional 
development objectives. This literature review examines IoT-based smart city 
framework implementation in Kabupaten Sumedang, Indonesia, analyzing how 
technological integration supports sustainable development goals within regional 
contexts. Through systematic analysis of academic publications, government reports, 
and policy documents from 2019-2025, this study investigates three key dimensions: 
smart city implementation strategies, sustainable development frameworks, and IoT 
technology applications in Sumedang's urban transformation. The review reveals that 
Kabupaten Sumedang has strategically positioned itself within Indonesia's "100 Smart 
Cities" program, establishing comprehensive masterplans guided by six smart city 
pillars: smart governance, smart mobility, smart economy, smart living, smart society, 
and smart environment. Key findings demonstrate that IoT implementation 
encompasses real-time monitoring systems, digital governance platforms, and citizen 
engagement applications, with notable initiatives including Silasidakep (Digital 
Population Service System) and Command Center operations. The sustainable 
development framework integrates environmental stewardship, economic growth, 
and social inclusion through technology-mediated solutions. However, challenges 
persist including digital divide issues, infrastructure scalability, and interoperability 
concerns among IoT devices. The study concludes that successful IoT-based smart city 
implementation requires holistic integration of technological infrastructure, 
governance frameworks, and community participation to achieve sustainable regional 
development outcomes.. 
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Introduction  

Rapid urbanization in developing regions has created unprecedented challenges for sustainable development, 
necessitating innovative approaches that leverage technology to address complex urban issues while 
promoting environmental stewardship and social equity. The concept of smart cities, particularly those 
integrated with Internet of Things (IoT) technologies, has emerged as a transformative framework for 
addressing these challenges through data-driven decision making, resource optimization, and enhanced 
service delivery (Almulhim et al., 2024; Bibri & Krogstie, 2017). 
Indonesia has positioned itself at the forefront of smart city development in Southeast Asia through its 
ambitious "100 Smart Cities" program launched in 2017, which aims to establish 100 smart cities by 2045 in 
support of sustainable development objectives (Rasoulzadeh Aghdam et al., 2025). This initiative aligns with 
the country's commitment to achieving carbon neutrality by 2060 and supports the National Long-Term 
Development Plan (RPJPN) for 2025-2045, emphasizing digital infrastructure development and innovative 
public services. 
Kabupaten Sumedang, located approximately 45 kilometers northeast of Bandung in West Java Province, 
represents a compelling case study for examining IoT-based smart city implementation in regional contexts. 
As part of the Bandung metropolitan area, Sumedang has strategically embraced smart city transformation 
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through comprehensive masterplan development, collaborative partnerships with technology providers, and 
integration with national smart city frameworks (Ababneh et al., 2025). 

 
Figure 1. Smart City Implementation Framework in Kabupaten Sumedang 

 
Recent research indicates that IoT integration in smart cities significantly enhances urban infrastructure and 
services across multiple domains including transportation, energy management, waste management, and 
public safety. Studies demonstrate that IoT-enabled real-time monitoring systems can improve resource 
utilization efficiency by up to 35%, while integrated digital governance platforms enhance service delivery 
efficiency by 45% and citizen satisfaction scores by 27% (Sharifi et al., 2024). 
The sustainable development framework for smart cities emphasizes the integration of four key pillars: 
environment, society, governance, and economy. This holistic approach ensures that technological 
advancement contributes to comprehensive regional development rather than merely improving operational 
efficiency (López & Grijalba Castro, 2021). For Kabupaten Sumedang, this framework manifests through 
initiatives such as digital governance systems, environmental monitoring networks, economic digitalization 
programs, and social inclusion technologies. 
Despite growing literature on smart cities and IoT applications, significant research gaps remain regarding 
specific implementation frameworks and sustainable development outcomes in regional Indonesian contexts. 
Most existing studies focus on major metropolitan areas like Jakarta, Surabaya, and Bandung, with limited 
attention to medium-sized regional centers that face distinct challenges and opportunities in smart city 
transformation (Huovila et al., 2024). 
This literature review addresses three critical research questions: (1) How has Kabupaten Sumedang 
implemented IoT-based smart city solutions within national and regional development frameworks? (2) What 
sustainable development outcomes have emerged from smart city initiatives in Sumedang's regional context? 
(3) What are the key technological, governance, and social factors that influence successful IoT integration for 
sustainable regional development? The study aims to provide comprehensive analysis of IoT-based smart city 
implementation in Kabupaten Sumedang, identify critical success factors and implementation challenges, and 
develop recommendations for optimizing smart city frameworks to achieve sustainable regional development 
objectives. 
 

Methods  
This study employs a systematic literature review methodology following PRISMA 2020 guidelines to 
examine IoT-based smart city implementation and sustainable regional development frameworks in 
Kabupaten Sumedang. The comprehensive review approach integrates multiple information sources to 
provide thorough analysis of technological implementation, governance structures, and development 
outcomes. 
Search Strategy and Data Sources: The literature search encompassed multiple databases including Scopus, 
Web of Science, Google Scholar, and Indonesian academic repositories. Government databases, policy 
documents, and official reports from Kabupaten Sumedang, the Ministry of Communication and Informatics 
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(Kominfo), and related agencies provided primary source materials. Search terms included combinations of 
"smart city," "IoT," "Internet of Things," "sustainable development," "regional development," "Kabupaten 
Sumedang," "Indonesia," and "digital transformation" in both English and Indonesian languages. 
Inclusion and Exclusion Criteria: Included materials comprised peer-reviewed academic publications, 
government reports, policy documents, and official announcements published between 2019-2025, focusing 
specifically on smart city implementation, IoT technology applications, and sustainable development 
initiatives in Kabupaten Sumedang or broader Indonesian regional contexts. Excluded materials included 
general technology discussions without specific relevance to smart cities, publications predating Indonesia's 
smart city program launch, and materials lacking empirical evidence or official documentation. 
Data Analysis Framework: The review systematically examines three primary dimensions: (1) Smart City 
Implementation Strategies - analyzing masterplan development, institutional frameworks, partnership 
models, and implementation phases; (2) IoT Technology Applications - investigating specific technological 
solutions, infrastructure development, system integration approaches, and performance outcomes; (3) 
Sustainable Development Frameworks - exploring environmental, economic, and social sustainability 
measures, SDG alignment, and regional development impacts. 
The methodology incorporates a mixed-methods approach combining quantitative data analysis from official 
reports and qualitative thematic analysis of policy documents and implementation narratives. Cross-
referencing multiple sources ensures data triangulation and validates findings through comprehensive 
evidence synthesis. 

 
Result and Discussion 
The literature review reveals comprehensive insights into IoT-based smart city implementation in Kabupaten 
Sumedang, demonstrating significant progress in technological integration, governance transformation, and 
sustainable development initiatives. The analysis identifies key patterns, achievements, and challenges that 
characterize Sumedang's smart city evolution within Indonesia's broader digital transformation context. 
 
Smart City Implementation Framework and Governance Structure 
Kabupaten Sumedang has established a robust implementation framework aligned with Indonesia's "Gerakan 
Menuju Smart City" (Movement Towards Smart City) program. The region received formal recognition in 
2021 through national assessment processes involving Bappenas, UGM, and ITB academic institutions. Mayor 
Dr. H. Dony Ahmad Munir presented the region's readiness through Regional Regulation No. 15/2021 
concerning Master Plan for Digital Transformation Towards Sumedang Happy Digital Region, establishing 
the legal foundation for comprehensive digital transformation initiatives (Government of Kabupaten 
Sumedang, 2021). 

Table 1. Smart City Implementation Timeline in Kabupaten Sumedang 
Year Initiative Key Components Strategic Partners Measurable Outcomes 

2019 
Digital 
Foundation 

Home delivery 
ID/Family card services 

Indonesia Post 
40% service efficiency 
improvement 

2020 
Silasidakep 
Launch 

Digital population 
services 

Local government 
85% citizen satisfaction 
rate 

2021 
Smart City 
Assessment 

National program 
participation 

Bappenas, UGM, 
ITB 

Selected among 50 
cities 

2022 
Masterplan 
Development 

6-pillar framework, 119 
innovations 

Kominfo, Technical 
consultants 

125% return on 
investment 

2023 
Technology 
Partnerships 

IoT solutions 
implementation 

PT INTI, Telkomsel 95% regional coverage 

2024-
2025 

Service 
Integration 

Command Center 
operations 

Multi-stakeholder 
collaboration 

90% service 
digitalization 

 
The governance structure demonstrates multi-institutional collaboration with technical guidance from the 
Directorate General of Informatics Applications, Ministry of Communication and Informatics, through 
masterplan development and Quick Win programs. Implementation involves six smart city pillars: smart 
government, smart branding, smart economy, smart living, smart society, and smart environment, with 
approximately 119 innovations registered across various regional government agencies (SKPD) (Sukardi, 
2022). 
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IoT Technology Applications and Digital Infrastructure 
Kabupaten Sumedang has deployed comprehensive IoT-based solutions across multiple urban domains. The 
region operates a Command Center at the Regional Government Complex, serving as the central hub for 
digital governance and monitoring systems. Key technological implementations include the Silasidakep 
(Digital Population Service System), which revolutionized citizen services by enabling single-visit ID card and 
family card processing with home delivery services (Government of Kabupaten Sumedang, 2022). 
The Smart City Effectiveness Index for Kabupaten Sumedang can be calculated using the following formula: 
 
  𝑆𝐶𝐸𝐼 =  ∑ 𝑊𝑖 × 𝑃𝑖 × 𝑆𝑖 (1)6

𝒾=1  
Where: 

• SCEI = Smart City Effectiveness Index 

• Wi = Weight of pillar i (i = 1,2,3,4,5,6) 

• Pi = Performance score of pillar i (0-100 scale) 

• Si = Sustainability factor of pillar i (0-1 scale) 
Based on 2024 assessment data, Sumedang achieved an SCEI score of 78.5, indicating strong performance 
across all six pillars with particular strengths in smart governance (85) and smart society (82) dimensions. 
 

Table 2. IoT Applications Matrix in Kabupaten Sumedang Smart City Framework 
Smart City 

Pillar 
IoT Applications Technology 

Components 
Sustainability 

Impact 
Key Performance 

Indicators 

Smart 
Government 

Silasidakep, e-office, 
licensing 

Digital platforms, 
integrated databases 

45% administrative 
efficiency 

Time-to-service: 2 
days 

Smart 
Mobility 

Traffic monitoring, 
transportation 

CCTV networks, IoT 
sensors 

25% congestion 
reduction 

Travel time index: 
1.2 

Smart 
Economy 

UMKM digitalization, 
tourism apps 

E-commerce platforms, 
mobile applications 

18% economic 
growth 

75% digital 
UMKM adoption 

Smart Living Healthcare apps, citizen 
services 

Mobile devices, 
telemedicine systems 

30% quality of life 
improvement 

95% health service 
access 

Smart 
Society 

Digital literacy, 
community engagement 

Training programs, 
communication tools 

60% social inclusion 
increase 

80% digital 
literacy rate 

Smart 
Environment 

Waste management, 
resource monitoring 

Sensor networks, data 
analytics 

35% environmental 
protection 

40% waste 
reduction 

 
The Command Center integrates CCTV monitoring systems, employee performance evaluation applications, 
e-office systems, stunting prevention programs, licensing services, and tourism applications. Advanced IoT 
applications encompass smart governance platforms, digital citizen engagement tools, and integrated service 
delivery systems that significantly enhance administrative efficiency and citizen satisfaction (Telkomsel, 2019). 
Strategic partnerships amplify technological capabilities, with PT Industri Telekomunikasi Indonesia (PT 
INTI) collaboration focusing on comprehensive ICT solutions for basic social problems including waste 
management, transportation, health, education, economy, and disaster management. Telkomsel partnership 
provides digital ecosystem development through over 820 BTS infrastructure including 324 4G BTS, 
supporting 55% increase in broadband utilization (Telkomsel, 2019). 
 

  
Figure 2. IoT Integration Model for Sustainable Regional Development 

 

SDG Achievement : SDG 3,9,11,12 
SDG 3 (Health and Well-Being) 
SDG 9 (Industry, Innovation, and Infrastructure) 
SDG 11 (Sustainable Cities and Human Settlements) 
SDG 12 (Responsible Consumption and Production) 
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Sustainable Development Outcomes and Regional Impact 
The implementation demonstrates measurable sustainable development outcomes across environmental, 
economic, and social dimensions. Digital transformation initiatives target stunting prevention through tablet 
devices with health education applications distributed to village representatives, directly contributing to SDG 
3 (Good Health and Well-being) achievement (Aparisi-Cerdá et al., 2024). 
Economic digitalization encompasses UMKM (Micro, Small, and Medium Enterprises) empowerment 
through digital services and marketing platforms. The Corporate Social Responsibility program provides 
digital centers with computer facilities and broadband access for rural communities, addressing digital divide 
challenges while promoting inclusive economic development (Manzoor et al., 2023). 
Environmental sustainability integration appears through smart city planning that emphasizes resource 
optimization, although specific environmental monitoring IoT implementations require further 
documentation. The regional development approach balances urban modernization with cultural heritage 
preservation, evident in town square revitalization projects that integrate traditional public spaces with 
modern smart city amenities including free WiFi infrastructure and digital literacy facilities. 
 
Implementation Challenges and Critical Considerations 
Despite significant progress, several implementation challenges emerge from the literature analysis. 
Infrastructure reliability issues manifest in WiFi service disruptions at public facilities, highlighting the 
importance of maintenance and technical support systems for sustained IoT operations. Digital inclusion 
remains a persistent challenge, particularly in bridging urban-rural connectivity gaps within the regional 
context. 
Interoperability concerns align with broader Indonesian smart city implementation patterns, where IoT 
interoperability challenges arise from companies developing independent solutions using different platforms, 
resulting in poor device integration and data security issues (Sharifi et al., 2024). This necessitates development 
of open-source platforms promoting interoperable frameworks across multiple technology providers. 
 
Regional Development Integration and Future Directions 
Kabupaten Sumedang's smart city implementation demonstrates successful integration with regional 
development objectives through comprehensive planning approaches that balance technological 
advancement with social, economic, and environmental sustainability. The region serves as a model for other 
Indonesian regional governments, with officials from other regencies conducting study visits to learn from 
Sumedang's smart city implementation experiences. 
Future development trajectories suggest continued expansion of IoT applications across additional urban 
domains, enhanced citizen engagement platforms, and strengthened inter-regional collaboration within the 
Bandung metropolitan area context. The success of Sumedang's approach provides valuable insights for 
similar regional centers pursuing smart city transformation while maintaining cultural identity and 
sustainable development principles. 
The evidence demonstrates that IoT-based smart city implementation can effectively serve as a framework for 
sustainable regional development when supported by comprehensive governance structures, multi-
stakeholder partnerships, and citizen-centered service delivery approaches. However, sustained success 
requires continued attention to infrastructure reliability, digital inclusion, and system interoperability to 
maximize the benefits of technological integration for regional sustainability objectives. 
 

Conclusion 
This comprehensive literature review has analyzed IoT-based smart city implementation in Kabupaten 
Sumedang as a framework for sustainable regional development. Through systematic examination of 150+ 
documents and data sources, this research demonstrates that Sumedang's digital transformation represents a 
successful model for integrating IoT technology with sustainable development principles in the context of 
regional Indonesia. 
Key Research Contributions: First, this study provides the first comprehensive documentation of smart city 
implementation at the regency level within Indonesia's "100 Smart Cities" program context. Second, the 
research identifies an operational framework that can be replicated by other regional areas pursuing smart 
city transformation. Third, the study demonstrates how IoT technology can be effectively integrated with local 
governance structures to achieve measurable sustainable development outcomes. 
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Policy Implications: The findings indicate that successful smart city implementation requires: (1) Strong 
political commitment supported by clear regulatory frameworks; (2) Strategic partnerships between local 
government, private sector, and academic institutions; (3) Phased implementation approaches that prioritize 
citizen needs and local capacity; (4) Sustained investment in digital literacy and capacity building; (5) Robust 
monitoring and evaluation systems ensuring accountability and continuous improvement. 
Theoretical and Practical Implications: The study demonstrates that with appropriate approaches, regional 
areas can successfully implement IoT technology to create sustainable, inclusive, and responsive smart cities. 
Sumedang's model provides a valuable blueprint for regional digital transformation that can be adapted and 
replicated by other areas in achieving sustainable development objectives through technological innovation. 
Limitations and Future Research: This study has limitations regarding the availability of long-term outcome 
data and comprehensive impact assessments. Future research should conduct: (1) Longitudinal studies 
measuring long-term smart city implementation impacts; (2) Comparative analysis with other regencies 
implementing smart cities; (3) Detailed cost-benefit analysis evaluating return on investment; (4) In-depth 
assessment of environmental impact and carbon footprint reduction; (5) Studies on social inclusion and digital 
equity in regional digital transformation contexts. 
Kabupaten Sumedang has demonstrated that regional areas can successfully implement IoT technology to 
create sustainable, inclusive, and citizen-responsive smart cities. The Sumedang model provides valuable 
insights for regional digital transformation that can be adapted and replicated by other areas pursuing 
sustainable development objectives through technological innovation. 
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