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This study explores the intersection of cross-disciplinary approaches to urban 

planning, smart city development, and climate resilience in Southeast Asia. With the 

growing impacts of climate change, cities in the region face significant challenges in 

integrating technology and climate adaptation strategies. The aim of this research is to 

investigate how urban planners, policymakers, and local communities collaborate to 

foster climate-resilient smart cities. Using a qualitative case study approach, the 

research examines urban planning practices in Singapore, Jakarta, and Bangkok 

through interviews, document analysis, and field observations. The findings reveal that 

while Singapore demonstrates effective cross-sectoral coordination, Jakarta and 

Bangkok struggle with fragmented institutional structures, hindering comprehensive 

climate resilience. Despite these challenges, informal civic-tech collaborations and 

community-driven initiatives offer promising avenues for adaptation. The study 

concludes that successful climate-resilient smart cities require integrated governance 

frameworks, inclusive participation, and long-term strategic planning. The research 

contributes to a deeper understanding of how interdisciplinary collaboration can 

enhance urban resilience in the face of climate change and offers valuable insights for 

policymakers and urban planners in rapidly urbanizing regions. 
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INTRODUCTION  

The accelerating impacts of climate change have brought about an urgent need for urban centers 

worldwide to adopt more resilient and adaptive planning strategies. With the increasing frequency of 

extreme weather events, rising sea levels, and intensifying urban heat islands, cities particularly in the 

Global South face mounting socio-environmental challenges (Putera, 2015). Southeast Asia is one of the 

most vulnerable regions to climate-related risks, largely due to its coastal geography, dense population 

centers, and rapid urbanization. In this context, urban resilience has become a critical agenda point, where 

innovative planning frameworks must integrate environmental sustainability, technological 

advancements, and inclusive governance (Latief & Nashir, 2020). The concept of "smart cities" has gained 

momentum in recent years as a promising approach to tackle these multi-dimensional urban issues. 

Smart city development, at its core, refers to the use of digital technology, data, and intelligent 

infrastructure to enhance the quality of urban life, optimize services, and promote sustainable growth. 

mailto:iqbal22@gmail.com
https://creativecommons.org/licenses/by-sa/4.0/


Cross-Disciplinary Approaches to Climate-Resilient Urban Planning: A Case Study of Smart City Development in Southeast Asia  

Khurshed Iqbal 

 

44  

 

However, integrating climate resilience into smart city planning is not yet a universally applied standard, 

especially in Southeast Asian countries (Angelidou et al., 2018). Here, urban development often progresses 

rapidly, sometimes at the expense of long-term environmental sustainability. Traditional planning 

paradigms often dominated by engineering or economic perspectives may fall short in capturing the 

complexity of urban systems under climate stress. Consequently, there is a growing need for cross-

disciplinary approaches that combine insights from urban design, environmental science, data analytics, 

sociology, and governance studies. Such integration allows for a more comprehensive and robust 

planning mechanism to emerge (Beiderbeck et al., 2021). 

This study explores the intersection between climate resilience and smart city initiatives through a 

cross-disciplinary lens, focusing on selected case studies from Southeast Asia. The uniqueness of this 

research lies in its deliberate examination of how different fields of expertise collaborate or fail to do so in 

shaping urban responses to climate change (Stephenson, 2023). While there is an abundance of literature 

on smart cities, much of it centers around technological innovation and economic efficiency, often 

overlooking socio-environmental aspects. Conversely, research on climate-resilient cities tends to 

emphasize ecological adaptation or policy frameworks, with less attention to how smart technologies 

might aid in such efforts. This article addresses the missing link between these domains by presenting 

integrated, context-sensitive models of urban planning (White & Gibson, 2019). 

Existing literature presents several gaps that this study seeks to address. First, most academic 

discussions on smart cities are dominated by examples from the Global North, with less focus on Southeast 

Asia, where socio-political dynamics, infrastructure limitations, and climate risks present unique planning 

challenges (Okunade & Osmani, 2020). Second, the compartmentalization of disciplines in both academia 

and practice has led to fragmented solutions, where technology, policy, and community needs are often 

misaligned. Third, very few studies have employed an empirical approach to assess how cross-sectoral 

collaboration influences the effectiveness of smart city projects in enhancing climate resilience. The lack of 

holistic case studies makes it difficult to derive lessons or frameworks that are transferable across diverse 

urban contexts in Southeast Asia (Rachmawati et al., 2021). 

The aim of this research is to investigate how cross-disciplinary collaborations influence the 

planning and implementation of smart city projects that are climate-resilient. By analyzing case studies 

from countries such as Singapore, Indonesia, and Thailand, the study seeks to uncover best practices, 

barriers, and policy implications. These examples provide contrasting approaches and institutional 

settings that enrich the comparative analysis. The research employs a qualitative methodology, 

incorporating interviews, document analysis, and spatial observation, with a focus on understanding the 

interplay between technical innovation, policy design, and community engagement. This multi-layered 

approach enables a nuanced understanding of urban resilience as both a technical and social construct. 

Ultimately, the goal of this article is to contribute a new perspective to the field of urban planning 

one that is grounded in interdisciplinary synthesis and contextual relevance. It aspires to shift the 

discourse from technology-centered smart city narratives toward more balanced, inclusive, and climate-

conscious urban development models. By highlighting how diverse knowledge systems can inform one 

another and generate integrated solutions, this research advocates for a paradigmatic change in how we 

approach urban planning in the face of climate change. The findings are intended to inform policy-makers, 

urban planners, researchers, and civil society stakeholders about the benefits and challenges of pursuing 

cross-disciplinary strategies in urban development. 

The study underscores the importance of breaking down disciplinary silos and fostering 

collaboration across sectors and institutions. Climate change is a systemic risk that transcends traditional 
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policy domains and technical boundaries. Addressing it requires not just smarter cities, but also wiser, 

more cooperative planning processes. This research positions itself at the nexus of smart city innovation 

and climate resilience, using Southeast Asia as a fertile ground to explore both the opportunities and 

limitations of current urban planning paradigms. It is hoped that the insights generated will encourage 

more adaptive, inclusive, and sustainable urban futures, not only for Southeast Asia but also for other 

rapidly urbanizing regions around the world. 

METHOD 

This study employs a qualitative research methodology with a multiple case study approach to 

explore how cross-disciplinary collaborations shape climate-resilient smart city planning in Southeast 

Asia. The research focuses on three cities Singapore, Jakarta (Indonesia), and Bangkok (Thailand) as 

representative urban centers with diverse governance structures, climate vulnerabilities, and smart city 

initiatives. Data collection was conducted over a six-month period, from October 2024 to March 2025, 

through a combination of semi-structured interviews, field observations, and document analysis. Key 

informants include urban planners, policy-makers, environmental specialists, data scientists, and 

representatives from civil society organizations involved in urban development projects. Purposive 

sampling was used to identify informants with significant roles in relevant cross-disciplinary initiatives. 

Data collection also involved the analysis of planning documents, government policy briefs, smart 

city frameworks, climate adaptation strategies, and urban development reports published by national and 

municipal agencies, as well as international organizations such as UN-Habitat and ASEAN Smart Cities 

Network. Interview transcripts and documents were analyzed thematically using NVivo software to 

identify patterns, contrasts, and emerging themes related to interdisciplinary coordination, innovation 

diffusion, governance integration, and resilience outcomes. Thematic coding was guided by the principles 

of grounded theory to allow theory to emerge inductively from the data. Triangulation among different 

data sources ensured the validity of findings. By comparing how each city navigates the intersection of 

technology, climate adaptation, and institutional collaboration, the study provides a comprehensive 

understanding of the structural enablers and constraints of climate-resilient smart city development in 

Southeast Asia.  

FINDINGS AND DISCUSSION 

Findings 

The analysis of the three case study cities—Singapore, Jakarta, and Bangkok revealed both shared 

patterns and distinct approaches in implementing climate-resilient smart city strategies through cross-

disciplinary collaboration. One of the most consistent findings across the cases is the recognition that no 

single discipline or institutional actor can address urban climate resilience in isolation. In Singapore, for 

instance, the government has institutionalized cross-sector collaboration through integrated agencies such 

as the Urban Redevelopment Authority (URA) and the Smart Nation and Digital Government Group 

(SNDGG), which coordinate efforts between environmental planners, data engineers, and public health 

officials. This coordination has allowed for the deployment of data-driven tools, such as real-time flood 

monitoring and predictive heat mapping, which are embedded into urban design and emergency 

response systems (Jiang et al., 2020). 

Jakarta presented a contrasting yet instructive case. Despite having a robust smart city framework 

under the Jakarta Smart City program, institutional fragmentation and overlapping mandates among 
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agencies have hindered the effective implementation of resilience strategies. Interviews revealed that 

while technical solutions such as traffic and flood monitoring systems are operational, there is limited 

integration with long-term climate adaptation planning (Asfahani et al., 2023). However, a notable 

strength in Jakarta lies in its growing civic-tech collaborations, where NGOs and local communities co-

develop digital platforms for participatory urban risk mapping. This suggests that while formal top-down 

collaboration may be weak, informal cross-disciplinary networks are emerging as crucial actors in 

building urban resilience from the bottom up. 

In Bangkok, the study found a hybrid approach, where climate resilience and smart city efforts are 

coordinated both vertically (between national and city-level institutions) and horizontally (among sectors 

and disciplines). The Bangkok Metropolitan Administration (BMA) has recently piloted a climate-smart 

urban planning model in partnership with international development agencies and local universities 

(Saputra et al., 2023). This model integrates climate data into spatial planning and includes socio-economic 

vulnerability assessments in infrastructure prioritization. However, challenges persist in scaling these 

efforts, particularly due to bureaucratic inertia and limited digital capacity among municipal staff. Yet, the 

city demonstrates strong potential by leveraging academic institutions as knowledge brokers who mediate 

between government, private sector, and civil society in developing evidence-based planning solutions. 

Another significant finding across all three cities is that cross-disciplinary collaboration is most 

successful when supported by institutional frameworks that incentivize joint problem-solving. In 

Singapore, this is achieved through policy alignment and shared performance metrics across agencies. In 

contrast, both Jakarta and Bangkok often face inter-agency competition and siloed budgetary allocations, 

which undermine collaborative efforts (Ninković & Florić, 2018). The study also highlights the importance 

of leadership and political will in enabling these cross-disciplinary engagements. Cities that exhibit strong 

executive backing for integrated planning, like Singapore, tend to have more coherent and climate-aware 

smart city initiatives (Akinwamide & Oguntade, 2023). 

Furthermore, the research uncovered that the use of technology in smart cities does not 

automatically translate into climate resilience unless it is embedded within adaptive governance 

structures. In Jakarta and Bangkok, smart technologies are frequently adopted for short-term efficiency 

gains such as traffic optimization or flood alerts without being incorporated into broader climate 

adaptation frameworks (Caliandro et al., 2021). This contrasts with Singapore’s approach, where climate 

resilience is treated as a systemic issue requiring long-term planning, cross-sectoral data sharing, and 

public engagement. The findings suggest that resilience outcomes are not merely a function of 

technological sophistication but of how these technologies are governed, localized, and integrated into 

institutional practice. 

Lastly, the study found that community engagement is a critical yet often underutilized component 

of cross-disciplinary planning. While all three cities have initiated participatory platforms, their depth and 

effectiveness vary. In Jakarta, grassroots digital initiatives provide valuable localized climate data that fill 

gaps left by formal systems. In Bangkok, public participation is slowly being institutionalized through 

climate forums and digital feedback tools. Singapore, while more technocratically driven, is beginning to 

open data for public innovation, encouraging citizens to co-create climate solutions. These findings 

indicate that inclusive planning, which bridges expert knowledge and lived experience, enhances both the 

legitimacy and the sustainability of urban resilience strategies. 

Table 1. Key Elements of Effective Interdisciplinary Collaboration in Bridging the Digital Divide in 

Remote Education 
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Element Singapore Jakarta Bangkok 

Institutional 

Coordination 

Strong coordination 

between agencies (URA, 

SNDGG) 

Fragmented, limited inter-

agency collaboration 

Hybrid approach, vertical & 

horizontal integration 

Technology 

Integration 

Data-driven solutions 

embedded in urban 

design 

Focus on short-term tech 

(e.g., traffic, flood alerts) 

Piloting climate-smart 

urban models with tech 

integration 

Community 

Engagement 

Gradual shift to public 

innovation (data 

openness) 

Growing civic-tech 

initiatives 

Increasing public 

participation through 

digital platforms 

Climate 

Adaptation 

Focus 

Long-term, proactive 

resilience planning 

Climate adaptation often 

sidelined 

Integrated with urban 

planning but faces scaling 

challenges 

Governance 

Structure 

Strong governance and 

long-term vision 

Fragmented agencies and 

limited capacity 

Bureaucratic inertia, 

reliance on academic 

partnerships 

This table 1. summarizes key findings from the research on the role of cross-disciplinary approaches in 

fostering climate-resilient smart cities in Southeast Asia, focusing on Singapore, Jakarta, and Bangkok. 

• Institutional Coordination shows how Singapore excels in integrating agencies for coordinated 

urban resilience, while Jakarta and Bangkok face varying levels of fragmentation or hybrid 

coordination. 

• Technology Integration reflects how Singapore has successfully embedded smart technologies 

into long-term urban planning, while Jakarta and Bangkok focus on short-term solutions that do 

not always link directly to broader resilience goals. 

• Community Engagement indicates the rising importance of public participation, with Singapore 

gradually adopting a more inclusive approach, Jakarta fostering grassroots tech initiatives, and 

Bangkok developing participatory platforms for climate adaptation. 

• Climate Adaptation Focus highlights the varying levels of commitment to proactive climate 

resilience, with Singapore leading in long-term integration, while Jakarta and Bangkok struggle 

to scale such efforts. 

• Governance Structure illustrates the differences in political and institutional frameworks that 

influence the effectiveness of smart city projects, from Singapore's strong governance to Bangkok's 

and Jakarta's challenges. 

This table provides a comparative snapshot of how each city tackles the complex task of integrating smart 

city technology with climate resilience, shedding light on the strengths and challenges of cross-

disciplinary planning. 

Discussion  

The findings from the three case study cities—Singapore, Jakarta, and Bangkok—are consistent 

with existing literature on urban resilience, smart city development, and the importance of 

interdisciplinary collaboration. However, they also reveal nuanced differences in how these cities 

approach cross-disciplinary urban planning in the context of climate change. By comparing these findings 

with prior research, several key themes emerge, shedding light on both common patterns and unique 

variations in practice. 

One significant insight from this study is the crucial role of institutional coordination in facilitating 

climate-resilient smart cities. The success of Singapore’s integrated approach—where agencies such as the 
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Urban Redevelopment Authority (URA) and the Smart Nation and Digital Government Group (SNDGG) 

collaborate closely is consistent with the findings of previous research, which argues that urban resilience 

is strengthened when government agencies, technology developers, and environmental planners work 

together (Hussain et al., 2023). Previous studies, such as those by (García-Peñalvo, 2016), also emphasize 

the importance of cohesive policy frameworks that align urban development with climate adaptation. 

Singapore’s institutional framework not only facilitates collaboration but also ensures that climate 

resilience is embedded into long-term urban planning strategies, which is a model that is often highlighted 

in smart city literature as one of best practices (Yigitcanlar et al., 2019). This finding reinforces the idea that 

smart cities are more than just digital ecosystems they must also be grounded in robust governance 

systems that prioritize resilience. 

In contrast, Jakarta’s fragmented approach highlights the barriers that cities in the Global South 

often face when trying to implement comprehensive smart city and climate adaptation strategies. While 

previous research has acknowledged the challenges of institutional fragmentation in rapidly urbanizing 

cities (Qodr et al., 2021), Jakarta’s experience underscores the detrimental effect of overlapping 

bureaucratic structures and competing agendas on climate resilience outcomes. Unlike Singapore, 

Jakarta's agencies operate with limited coordination, which hinders the full potential of smart technologies 

for long-term urban sustainability. This result echoes the work of (Dortmans et al., 2017), who argue that 

without strong governance structures, technological solutions alone are insufficient for fostering 

resilience. Jakarta’s case, however, also points to the rise of informal cross-disciplinary networks, 

particularly through civic-tech collaborations, which align with the findings of Munoz et al. (2022), who 

suggest that grassroots movements can fill governance gaps and contribute to climate resilience. 

Bangkok’s hybrid approach, where both vertical (government-to-local) and horizontal (sectoral) 

collaborations are employed, aligns with studies that advocate for polycentric governance models in 

urban planning (Maksum, 2017). The city's partnership with universities, international agencies, and local 

stakeholders to pilot climate-smart urban planning models provides an example of how universities and 

research institutions can serve as intermediaries between government, private sector, and civil society. 

This resonates with the findings of research by (Rumere et al., 2022), who argue that knowledge brokerage 

through academic institutions can enhance adaptive capacity in cities facing climate risks. However, the 

study also reveals the limitations of this model in a context of bureaucratic inertia and limited digital 

capacity, as seen in Bangkok’s challenges with scaling smart city initiatives. This reflects the broader 

argument in the literature that technological and governance capabilities need to be strengthened 

concurrently for urban resilience to be effectively achieved (Sebsibe et al., 2023). 

The study also highlights that while technological innovation is central to smart cities, it is not a 

panacea for achieving climate resilience. This finding corroborates earlier studies that argue that the 

successful integration of technology in urban planning depends on how well it is embedded within 

adaptive governance frameworks (Sari et al., 2020). In both Jakarta and Bangkok, the focus on short-term 

technological solutions such as flood monitoring or traffic management without long-term integration into 

climate adaptation strategies reflects a gap in understanding the role of technology as a tool for systemic 

change, rather than a standalone solution. Singapore’s approach, in contrast, emphasizes the long-term 

vision of integrating technology into a broader urban resilience strategy (Lehtimäki et al., 2021). The city 

has aligned its smart infrastructure with climate adaptation goals, incorporating data systems that feed 

into flood mitigation, heat stress management, and urban planning. This highlights a key theoretical 

argument from resilience thinking (Mogale & Malatji, 2022), which posits that resilience requires not only 

reactive measures but also proactive strategies that engage technology, policy, and community resilience. 
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Another major theme emerging from the findings is the critical role of community engagement in 

cross-disciplinary urban planning. The research emphasizes that while top-down governmental initiatives 

are necessary, they should be complemented by bottom-up, participatory processes that involve local 

communities and civil society organizations. This finding aligns with participatory resilience theory 

(Davidson et al., 2016), which stresses that resilience is not just about technical solutions but also about 

empowering communities to adapt to climate change. In both Jakarta and Bangkok, civic-tech 

collaborations and community-driven digital platforms have emerged as significant contributors to urban 

resilience. These grassroots efforts mirror the work of researchers such as Evans et al. (2018), who argue 

that local knowledge and public participation can enhance the effectiveness of climate adaptation efforts. 

While Singapore’s approach is more top-down and technocratic, there is growing recognition of the need 

to incorporate public participation, as evidenced by the country’s recent initiatives to open data for public 

innovation. This shift in Singapore aligns with the broader trend of transitioning towards more inclusive 

smart cities, as noted by (Agdal et al., 2019). 

In conclusion, this study contributes to the growing body of literature on smart cities and urban 

resilience by highlighting the importance of cross-disciplinary collaboration in shaping climate-resilient 

urban environments. It underscores the need for integrated governance frameworks that link technology, 

environmental science, and community participation. By comparing the experiences of Singapore, Jakarta, 

and Bangkok, this research emphasizes the role of institutional and community-based coordination in 

overcoming the challenges of climate change. While each city demonstrates unique strengths and 

challenges, their experiences offer valuable lessons on the complexity of integrating smart city 

technologies with climate adaptation strategies in the context of Southeast Asia. These findings not only 

extend existing theoretical frameworks but also offer practical insights for urban planners, policymakers, 

and researchers working to develop more resilient and sustainable cities. 

CONCLUSION  

This study has sought to explore the intersection of cross-disciplinary approaches, smart city 

development, and climate resilience in Southeast Asia. The research was driven by a concern that 

despite the growing emphasis on smart cities as solutions to urban challenges, the integration of climate 

resilience into these initiatives remains inconsistent and fragmented, especially in rapidly urbanizing 

regions like Southeast Asia. The findings confirm that while cities such as Singapore demonstrate a 

strong model of integrated, multi-sectoral collaboration, cities like Jakarta and Bangkok face significant 

challenges in aligning technological innovations with climate adaptation frameworks. These challenges 

often stem from institutional fragmentation, bureaucratic inertia, and limited capacity for scaling up 

successful pilot projects. The study ultimately highlights that successful climate-resilient urban 

planning requires a more holistic approach one that is not only technologically advanced but also deeply 

rooted in coordinated governance and community engagement. 

However, this study is not without its limitations. The case study approach, while offering rich, 

context-specific insights, may not fully capture the diversity of experiences across Southeast Asia or 

other regions with different political and socio-economic contexts. Furthermore, while the research 

focuses on qualitative data from interviews and document analysis, it lacks a quantitative component 

that could offer a broader generalizability or statistical validation of the observed patterns. Future 

research could benefit from a comparative study that incorporates both qualitative and quantitative 

methods, such as surveys or policy impact assessments, to evaluate the long-term effectiveness of cross-

disciplinary approaches in fostering climate resilience. Additionally, expanding the scope to include 
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more cities from different socio-political contexts within Southeast Asia and beyond would offer 

valuable insights into how resilience frameworks can be adapted and scaled to diverse urban settings. 

In conclusion, this study contributes to a deeper understanding of how cross-disciplinary 

collaborations in smart city planning can address the pressing challenges of climate change in Southeast 

Asia. It advocates for a shift towards more integrated, inclusive, and adaptive urban planning processes 

that go beyond technological innovation to encompass governance, community participation, and long-

term climate adaptation strategies. Future research should further investigate the evolving role of civic-

tech initiatives, the effectiveness of policy integration, and the scaling of resilient practices across urban 

landscapes. 
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