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Introduction
Urban development in Malaysia is increasingly characterised by 
rapid urbanisation and complex spatial challenges, particularly 
urban sprawl, and transportation inefficiencies [1]. As cities 
expand, traditional urban development models have struggled to 
address the growing complexities of metropolitan growth, leading 
to significant transportation and land use inefficiencies [2]. Transit-
oriented development (TOD) has emerged as a promising strategic 
approach to mitigate these challenges. It offers a comprehensive urban 
planning framework that integrates transportation infrastructure with 
sustainable land use and economic development [3].

Despite the potential of TOD, Malaysian urban planning currently faces 
critical limitations in systematic assessment and implementation. A 
significant gap exists in developing standardised economic assessment 
tools that can effectively evaluate TOD projects. Existing approaches 
often lack the nuanced, context-specific economic indicators 
necessary for comprehensive urban development strategies. This 
methodological limitation impedes evidence-based decision-making 
and constrains the potential of TOD to address urban development 
challenges comprehensively.

Recognising these critical gaps, this research aims to develop a 
Framework of Economic Indicators for Transit-Oriented Development 
(FEI_TOD) specifically tailored to the Malaysian urban context. The 
primary objectives of the study include: (1) developing a systematic 
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framework of economic indicators that can be applied to TOD 
projects, (2) creating a context-specific assessment tool for Bandar 
Sunway that integrates global best practices with local insights, and 
(3) providing urban planners and policymakers with robust decision-
support instrument for sustainable urban development.

By addressing these objectives, the research seeks to contribute 
to both the theoretical understanding of TOD’s economic impacts 
and the practical implementation of sustainable urban development 
strategies. The proposed framework aligns with the United Nations 
Sustainable Development Goal 11, which focuses on sustainable cities 
and communities. The study’s innovative approach of methodological 
triangulation combining systematic literature review, expert Delphi 
surveys, and local stakeholder interviews, ensures a comprehensive 
and nuanced understanding of TOD’s economic dimensions in the 
Malaysian urban landscape.

Literature Review
Transit-oriented development (TOD) has emerged as a transformative 
urban planning paradigm that seeks to address the complex 
challenges of modern urban growth and sustainability [4]. The 
evolution of TOD reflects a global shift towards more integrated, 
sustainable urban development strategies that prioritise efficient 
transportation infrastructure, compact land use, and economic vitality 
[5]. Internationally successful Tod models have demonstrated the 
potential to reduce urban sprawl, minimise transportation-related 
carbon emissions, and enhance urban economic productivity [6].

The economic dimension of urban development has increasingly 
become a critical focus for researchers and urban planners [7]. 
Existing assessment approaches have traditionally struggled to capture 
the multifaceted economic impacts of urban infrastructure projects 
comprehensively [8, 9]. have highlighted the complex interplay 
between transportation, infrastructure, land use, and economic value 
creation. However, significant challenges remain in developing 
standardised economic indicators that can effectively evaluate the 
holistic impact of TOD initiatives across diverse urban contexts [10].

In the Malaysian context, urbanisation has proceeded at an 
unprecedented pace, presenting challenges and opportunities for 
sustainable urban development [11]. 

The nation’s urban policy landscape has been characterised by rapid 
economic growth, increasing metropolitan density, and significant 
infrastructure investments [12].

Despite these advancements, TOD implementation in Malaysia 
continues to face substantial challenges, including fragmented 
planning approaches, limited integrated transportation systems, and 
insufficient economic assessment methodologies [13].

The complexity of TOD evaluation demands a nuanced approach 
that goes beyond traditional urban planning metrics. Economic 
indicators play a crucial role in understanding the potential value 
and impact of urban development projects [14, 15]. emphasised the 
need for comprehensive frameworks that can capture the economic, 
social, and environmental dimensions of urban transformation. 
This multidimensional perspective is particularly critical in rapidly 
developing contexts like Malaysia, where urban growth intersects 
with complex socio-economic dynamics.

Previous studies have identified several key challenges in TOD 
implementation, including land use inefficiencies, transportation 
infrastructure limitations, and the lack of standardised economic 

assessment tools. The Malaysian urban development context presents 
a unique case study, characterised by rapid economic growth, a 
complex urban landscape, and the need for sustainable development 
strategies that can balance economic productivity with environmental 
and social considerations [16] .

By synthesising global TOD perspectives, examining existing 
economic assessment approaches, and analysing the specific challenges 
of the Malaysian urban context, this research seeks to contribute 
to a more comprehensive understanding of TOD’s potential as a 
transformative urban development strategy. The proposed framework 
aims to bridge existing gaps in TOD evaluation, providing a robust 
context-specific approach to assessing the economic dimensions of 
urban infrastructure projects.

Research Methodology
The study employed a qualitative research approach to develop and 
verify economic indicators for transit-oriented development (TOD) 
assessment in Malaysia, utilising methodological triangulation to 
ensure robust and verified findings. This approach integrated multiple 
research strategies to provide a holistic understanding of TOD 
economic assessment, drawing from systematic literature review, 
expert verification, and stakeholder engagement.

A systematic literature review was conducted using the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) protocol to establish a comprehensive initial framework 
of TOD indicators. Through this process, 77 potential economic 
indicators across various urban development domains were 
identified. The systematic review served as a critical foundation for 
understanding global TOD perspectives and identifying potential 
economic assessment parameters.

The Delphi survey method emerged as a primary qualitative research 
technique for developing consensus-based economic indicators. This 
structured approach involves a three-round expert verification process 
with a selected panel of TOD experts. The expert panel comprised 16 
professionals from federal, state, and local government levels, with 
extensive experience in TOD projects.

The expert selection followed a rigorous top-down approach, focusing 
on professionals with significant TOD project experience. The experts 
were chosen based on their years of experience, involvement in TOD 
initiatives, and roles in policy formulation and decision-making. The 
experts included senior management officers from federal, state, and 
local government agencies, having an average of 10-20 years of 
experience and involvement in multiple TOD projects.

Data analysis employed both descriptive and statistical techniques. 
Mode analysis was used to synthesise expert ratings, identifying 
indicators with the strongest consensus. Additionally, principal 
component analysis (PCA) was conducted to validate the results 
and reduce the dimensionality of the indicator dataset, ensuring a 
statistically robust approach to indicator selection.

The stakeholder interview employed a qualitative approach to verify 
and contextualise the economic indicators for TOD. Key stakeholders 
from Sunway Group with extensive experience in TOD planning 
and development were purposively selected for in-depth structured 
interviews. The interview protocol was designed to verify the 31 
economic indicators developed through the Delphi survey, focusing 
on their relevance, applicability, and practical significance in the 
Bandar Sunway context. data were collected through semi-structured 
interviews and analysed using thematic analysis with Nvivo 14 
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software. This stakeholder interview phase was critical in providing 
context-specific insights, verifying the economic indicators, and 
ensuring the framework’s relevance to the Malaysian TOD landscape.

The methodology’s strength lies in its comprehensive and iterative 
approach to developing context-specific economic indicators. By 
integrating systematic literature review, expert verification, and 
stakeholder engagement, the research developed a robust framework 
for assessing TOD economic vitality tailored to the Malaysian urban 
context. This approach addresses previous limitations in TOD 
assessment by providing a systematic, consensus-driven methodology 
for indicator development. The framework’s development process, 
which emphasises methodological rigor and contextual relevance, is 
visually depicted in Figure 1.

Figure 1: Framework Development Process for Economic Indicators 
in TOD

Results
Delphi Survey
The Delphi survey process provided a rigorous mechanism for 
developing and refining economic indicators for TOD. Initially, 
an extensive pool of potential indicators was compiled, drawing 
from the systematic literature review. Through a three-round expert 
verification process, the study engaged a panel of 16 TOD experts 
from federal, state, and local government levels. The iterative 
consensus-building approach systematically narrowed down the 
initial 77 sets of indicators. Experts evaluated and rated each indicator 
based on its relevance, applicability, and potential impact on TOD 
vitality in the Malaysian context.

In the first round, experts evaluated the initial 77 identified indicators, 
which were systematically categorised into potential economic 

dimensions. Through iterative rounds of feedback and discussions, 
the indicators were progressively refined. By the first round, the list 
was consolidated to 48 indicators, further reduced to 34 in the second 
round, and ultimately finalised to 31 core economic indicators in the 
final round. This iterative process ensured comprehensive expert 
consensus and contextual relevance.

Stakeholder Interview
The stakeholder interview was crucial in verifying the finalised 31 
core economic indicators within the local context. Interviews with 
key professionals from Sunway Group provided nuanced insights 
into the practical implementation of TOD. the representatives offered 
critical perspectives on the contextual applicability of the finalised 
economic indicators, highlighting local challenges, opportunities, 
and specific considerations to the Bandar Sunway urban landscape.

The resulting 45 economic indicators, categorised into five main 
domains of land use, density, transit facilities, value earnings, and 
economic attribute offer urban planners, policymakers, and developers 
a nuanced tool for assessing TOD initiatives. The methodology 
ensures that the indicators not only reflect global practices but are 
also grounded in the specific economic and urban development in 
Malaysia.

Framework Development
The research developed a comprehensive economic indicator 
consisting of 45 indicators categorised into five primary domains:
1.	 Land Use: Examining the spatial integration and functional 

diversity of TOD areas.
2.	 Density: Analysing population and development concentration 

around transit nodes.
3.	 Transit Facilities: Assessing the quality, accessibility, and 

connectivity of transportation infrastructure.
4.	 Value Earnings: Evaluating economic benefits and value 

generation associated with TOD.
5.	 Economic Attributes: Investigating broader economic 

characteristics and impacts of TOD projects.

This multidimensional framework provides a holistic approach to 
understanding and assessing TOD economic vitality, reflecting the 
complex interplay of urban development factors. By integrating 
expert verification and stakeholder insights, this research develops 
a comprehensive, context-specific framework for assessing the 
economic vitality of transit-oriented development projects. The 
framework is illustrated in Figure 2.

Figure 2: Economic Indicator Framework for TOD
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Discussions
Theoretical Contributions
The research presents significant theoretical advancements 
in transit-oriented development (TOD) economic assessment 
methodologies. By integrating systematic literature review, Delphi 
consensus techniques, and stakeholder verification, this research 
pioneers an innovative approach to developing context-specific 
economic indicators. This aligns with prior findings on integrating 
participatory approaches in the urban planning framework [17]. 

The constructivist research philosophy underlying this framework 
reinforces the importance of co-creating knowledge through expert 
consensus and iterative validation [18].

The methodological innovation lies in the hybrid integration 
of qualitative and quantitative techniques, specifically using 
Principal Component Analysis (PCA) in conjunction with expert 
consensus. This addresses limitations in prior assessments, 
where frameworks were argued to lack contextual relevance and 
multidimensionality [19]. Consequently, the study advances the 
theoretical understanding of economic indicator development, 
offering a structured pathway for contextualising indicators across 
diverse urban environments.

Practical Implications
The economic indicator framework developed in this study 
provides actionable insights for urban planners, policymakers, 
and developers. By organising 45 indicators across five critical 
domains, the research offers a nuanced approach to assessing 
TOD economic vitality, facilitating comprehensive planning 
and evaluation processes. This supports the argument that 
a multidimensional framework enables more informed urban 
planning strategies, allowing stakeholders to holistically evaluate 
TOD initiatives beyond traditional metrics [20].

The framework’s relevance to Malaysian urban development is 
particularly significant. Cities struggling with rapid urbanisation 
can use these indicators to prioritise sustainable investments, 
optime transit infrastructure, and monitor socioeconomic 
outcomes of TOD projects [21]. Furthermore, such a framework 
aids in aligning local development goals with global sustainable 
development standards, fostering equitable and data-driven urban 
growth [22].

Alignment with Sustainable Development
The research demonstrates significant alignment with global 
sustainable development objectives, particularly United Nations 
Sustainable Development Goal 11 (SDG 11), which focuses on 
sustainable cities and communities. By integrating performance 
measures with TOD principles, the framework supports objectives 
such as reducing urban sprawl, improving mobility, and promoting 
sustainable economic activities [23].

The TOD economic indicators directly contribute to sustainable 
urban development by emphasising integrated land use, transit 
connectivity, and economic efficiency. The framework promotes 
urban development strategies that can reduce carbon emissions, 
enhance mobility, and create economically vibrant communities 
[24]. By providing a structured approach to assessing TOD 
economic vitality, the research supports broader sustainable 
urbanisation strategies that balance economic growth with 
environmental and social considerations.

The multidimensional nature of the indicator framework reflects a 
holistic approach to urban development, recognising the complex 
interplay between economic, social, and environmental factors 
[25].
 
This approach aligns with contemporary urban planning theories 
that emphasise integrated and sustainable development models.

By bridging theoretical innovation with practical applicability 
and sustainable development principles, the research offers a 
comprehensive contribution to understanding and implementing 
effective TOD strategies in the Malaysian context and potentially 
beyond [26, 27].

Conclusion
Research Outcomes
This study has successfully developed and validated an 
economic indicator framework tailored for assessing transit-
oriented development (TOD) projects. The framework was 
systematically validated through expert consensus and stakeholder 
engagement, ensuring its relevance and applicability to urban 
planning contexts. The key findings highlight the importance of 
integrating multidimensional economic indicators that capture 
the variance characteristics of TOD projects, including land-use 
efficiency, transit accessibility, and economic viability. These 
findings emphasise the framework’s potential to inform data-
driven decisions, fostering more sustainable and inclusive urban 
development.

The significance of the FEI-TOD lies in its capacity to bridge 
theoretical concepts with practical applications. By providing 
a structured approach to evaluating TOD initiatives, the FEI-
TOD addresses gaps in existing methodologies and contributes 
to the broader discourse on sustainable urban development. 
This innovative tool equips urban planners, policymakers, 
and developers with actionable insights to optimise transit 
infrastructure and enhance economic outcomes, advancing the 
field of urban development research.

Limitations and Future Research
While the research presents a robust framework, certain limitations 
warrant acknowledgment. The scope of the study was primarily 
focused on TOD projects within the Malaysian context, which 
may limit its generalizability to other regions with different socio-
economic and urban planning dynamics. Additionally, the reliance 
on expert consensus for indicator validation introduces potential 
biases that may affect the objectivity of the framework.

Future research may explore the broader application of the 
FEI-TOD framework across diverse geographical and cultural 
settings to examine its adaptability and relevance. Comparative 
studies could provide valuable insights into the framework's 
performance in various urban environments, offering opportunities 
for refinement. Furthermore, longitudinal studies could assess the 
long-term impacts of TOD projects using the framework, ensuring 
its efficacy in monitoring and evaluating economic outcomes 
over time. Expanding the indicator set to include emerging 
dimensions such as digital infrastructure and green technologies 
could further enhance its relevance in addressing contemporary 
urban challenges. These recommendations underscore the need for 
ongoing research to advance the FEI-TOD framework, ensuring 
its continued contribution to the sustainable and equitable 
transformation of the urban landscape.
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