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Abstract: This study contributes by integrating resident-based LCI measurement with Importance-Performance Analysis and hierarchy-
based policy prioritization for a major Indonesian metropolitan city. Urban livability has become a key indicator of sustainable development
because it reflects how well cities provide a safe, inclusive, accessible, and environmentally balanced quality of life for residents. Medan
City, one of Indonesia’s largest metropolitan areas, faces rapid urbanization, infrastructure pressure, traffic congestion, limited green space,
and environmental management challenges that influence its livability. This study assesses the Livable City Index of Medan City across
dimensions of infrastructure, environmental quality, mobility, public services, governance, social inclusion, and urban facilities. The study
applies a mixed-methods approach by combining secondary-data review, resident perception surveys, stakeholder input, and Importance-
Performance Analysis, supported by hierarchy-based policy prioritization. A total of 400 respondents were distributed proportionally across
Medan’s sub-districts to capture variation in residents’ perceptions. The findings indicate that Medan’s overall Livable City Index score is
64.08, suggesting that the city is generally livable but still requires substantial improvement. Higher-performing aspects include religious
facilities, educational facilities, health services, safety, energy access, telecommunications networks, and city politics. Lower-performing
aspects include facilities for vulnerable groups, arts and cultural facilities, pedestrian infrastructure, sports facilities, city parks, cleanliness,
and public participation. The study recommends integrated urban planning, inclusive infrastructure, sustainable transport, improved waste
management, expanded green spaces, and participatory governance. These recommendations are expected to support Medan’s transition
toward a more livable, resilient, and sustainable urban center.
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1. Introduction

Urban livability has become an increasingly important policy concern because urban growth does not automatically
produce better quality of life. Rapid population concentration, land-use conversion, mobility pressure, infrastructure gaps, and
environmental degradation can reduce the ability of a city to provide safe, inclusive, healthy, and productive living conditions.
Contemporary urban studies therefore emphasize that livability must be assessed as a multidimensional construct that includes
environmental quality, accessibility, public services, economic opportunity, safety, social inclusion, and governance [2], [3],
[10], [20].

A livable city is not merely a city with physical infrastructure; it is a city in which infrastructure, environmental
management, public space, mobility systems, and institutional capacity collectively support residents’ daily well-being.
Previous studies have shown that urban resilience and livability are closely related because both require cities to adapt to
shocks, maintain essential services, and reduce social and spatial vulnerability [2], [6], [12]. In this context, green open space,
waste management, pedestrian infrastructure, public transport, and equitable access to facilities are not supplementary elements,
but core determinants of urban comfort and sustainability [6], [11], [21].

The Livable City Index (LCI) provides a practical instrument for transforming the broad concept of urban livability into
measurable indicators. Unlike purely economic or infrastructure-based assessments, an LCI can incorporate residents’
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perceptions and policy-relevant indicators, thereby helping local governments identify which urban dimensions require priority
intervention [10], [20], [22]. This is important because city-level averages often conceal internal disparities across
neighborhoods and sub-districts. Recent scholarship has emphasized that livability assessment should be sufficiently local,
evidence-based, and policy-oriented so that it can guide planning decisions rather than merely produce city rankings [20], [21],
[23].

Medan City, the capital of North Sumatra Province, represents a strategic case for livability assessment. As one of
Indonesia’s major metropolitan centers, Medan functions as an economic, administrative, trade, education, and service hub for
western Indonesia. However, the city also faces typical metropolitan pressures, including traffic congestion, uneven
infrastructure quality, declining environmental quality, waste-management challenges, insufficient pedestrian facilities, limited
inclusive public facilities, and unequal access to urban amenities. These issues directly affect residents’ perceptions of comfort
and the city’s capacity to achieve sustainable urban development [7], [9], [14], [24].

For Medan, measuring livability is also relevant to regional development planning. The LCI can support evidence-based
policymaking by identifying high-performing dimensions that should be maintained and low-performing dimensions that
require corrective policy action. In addition, a resident-based livability assessment can reduce the gap between formal planning
targets and the everyday experiences of citizens. Such an approach is consistent with the view that livability is socially
constructed through the values, expectations, and lived experiences of urban residents, not only through physical indicators
reported by government agencies [12], [20], [23].

Research Gap and Novelty

Despite the growing literature on livable cities, several gaps remain. First, many livability studies emphasize inter-city
comparison or global benchmarking, while fewer studies translate livability measurement into operational policy priorities at
the city and sub-district level [20], [22]. Second, studies in developing-country metropolitan contexts often rely heavily on
secondary indicators, whereas residents’ perceptions are essential for understanding how urban services are experienced in
daily life [10], [23]. Third, limited empirical work has connected the Livable City Index of Medan with hierarchy-based policy
recommendations that distinguish between indicators that are already strong and indicators that require urgent improvement.

The novelty of this study lies in three main contributions. First, it provides an empirical assessment of Medan City’s
livability based on a multidimensional LCI framework and resident survey data from 400 respondents distributed proportionally
across the city’s 21 sub-districts. Second, the study links resident-based livability scores with policy prioritization by identifying
low-performing indicators such as facilities for vulnerable groups, arts and cultural facilities, pedestrian infrastructure, sports
facilities, public participation, city parks, city economy, and cleanliness. Third, it develops integrated policy recommendations
for Medan by combining infrastructure improvement, green urban management, inclusive public services, community
participation, technology-based city services, and cultural diversity. This makes the study not only descriptive, but also
prescriptive for local urban governance.

Based on the above background, research gap, and novelty, this study is guided by the following research questions:
1. What is the current level of Medan City’s livability based on the Livable City Index?
2. Which livability indicators show strong performance, and which indicators require priority policy intervention?

3. What hierarchy-based policy recommendations can be formulated to improve Medan City’s livability and support
more inclusive, resilient, and sustainable urban development?

These research questions are important because they provide a clear analytical direction for assessing Medan’s urban
livability not only as a general quality-of-life condition, but also as a policy-oriented diagnostic framework. By answering these
questions, the study is expected to identify the strongest and weakest dimensions of Medan’s livability, clarify priority areas
for intervention, and formulate practical recommendations for local government and urban development stakeholders.

Accordingly, this research aims to assess the Livable City Index of Medan City, identify the strongest and weakest
dimensions of urban livability, and formulate policy recommendations for improving Medan’s development strategy. The study
contributes to urban planning literature by offering evidence from a large Indonesian metropolitan city and contributes
practically by providing a policy-oriented livability diagnosis that can be used by local government, planners, and stakeholders
to design more inclusive, sustainable, and responsive urban development programs.

2. Literature Review

2.1 Livable City and Urban Sustainability

Livability refers to the extent to which a city provides conditions that allow residents to live safely, comfortably,
productively, and inclusively. It is connected with urban sustainability because comfort in the present must be achieved without
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reducing ecological quality and social opportunity for future generations [3], [12]. Urban livability therefore requires balanced
attention to infrastructure, land use, environmental management, social facilities, public participation, and governance quality.

Environmental quality is a core dimension of livability. Urban green spaces, adequate sanitation, clean water, waste
management, and pollution control influence public health and social equity. Studies on urban green space and environmental
justice emphasize that livable cities should not only increase green areas but also ensure that access to environmental amenities
is distributed fairly among communities [13].

2.2 Livable City Index and Policy Prioritization

The Livable City Index provides a practical tool for translating broad livability concepts into measurable indicators. LCI
assessment can support policymakers by identifying hotspots, comparing performance across indicators, and linking resident
satisfaction with policy priorities [9], [14]. In this study, the LCI is not treated as a competitive ranking tool, but as a diagnostic
instrument for local planning.

Policy prioritization is necessary because local governments often face limited budgets and competing development
demands. Importance-Performance Analysis helps identify indicators that are important to residents but underperform in
practice, while hierarchy-based analysis supports the formulation of strategic priorities. This combination is relevant for Medan
because the city must simultaneously improve infrastructure, environmental quality, public services, mobility, and social
inclusion.

2.3 Conceptual Framework

The conceptual framework of this study is built on the assumption that urban livability is formed through the interaction
of multiple urban dimensions, residents’ perceptions, and policy-priority mechanisms. Urban livability dimensions, including
infrastructure, mobility, environmental quality, public services, social inclusion, economic opportunity, safety, public space,
and governance, serve as the main components for assessing the quality of urban life [3], [10], [20]. These dimensions are
evaluated through residents’ perceptions because livability is not only determined by the availability of physical facilities, but
also by how citizens experience accessibility, comfort, safety, inclusiveness, and service quality in their daily lives [20], [21],
[23].

In this framework, residents’ perception data are used to generate the Livable City Index score. The LCI score functions
as a diagnostic measure that shows the overall level of Medan City’s livability and identifies the relative performance of each
indicator [10], [20], [22]. Indicators with higher scores reflect urban aspects that are already perceived positively and should
be maintained, while indicators with lower scores indicate weaknesses that require corrective policy intervention. Therefore,
the LCI does not function merely as a descriptive measurement, but also as an evidence-based planning instrument for local
urban governance [9], [22], [24].

Furthermore, this study integrates the Livable City Index with Importance-Performance Analysis to determine priority
areas for urban improvement. Importance-Performance Analysis helps distinguish indicators that are important to residents but
show low performance in practice. These indicators become critical policy targets because they represent gaps between public
expectations and actual urban conditions. To strengthen the policy orientation of the analysis, the study also applies hierarchy-
based policy prioritization, which organizes development recommendations according to strategic urgency and feasibility [10],
[16], [17].

Based on this conceptual framework, the study connects five main elements: urban livability dimensions, resident
perception, Livable City Index score, Importance-Performance Analysis, and hierarchy-based policy recommendations. The
relationship among these elements enables the research to move from measurement to policy formulation. In other words, the
framework explains how residents’ perceptions of urban conditions are transformed into livability scores, how weak and strong
indicators are identified, and how these findings are translated into strategic recommendations for improving Medan City’s
livability [20], [21], [22], [23].

Conceptually, the framework can be described as follows:

Urban Livability Dimensions
— Resident Perception Assessment
— Livable City Index Score
— Importance-Performance Analysis
— Hierarchy-Based Policy Recommendations
— Improved Urban Livability in Medan City

This framework emphasizes that improving Medan’s livability requires more than infrastructure development. It requires
an integrated policy approach that combines physical development, environmental management, inclusive public services,
participatory governance, and evidence-based planning [6], [8], [12], [24]. By applying this framework, the study provides a

402



systematic basis for identifying priority interventions and formulating urban development policies that are more responsive to
residents’ actual needs [20], [23], [25].

3. Methodology

This research applies a mixed-methods design that integrates quantitative resident perception data, qualitative
stakeholder input, and secondary-data review. The mixed-methods approach was used because the assessment of urban
livability requires both measurable perception-based indicators and contextual interpretation of urban development problems.
Previous studies have emphasized that livability is multidimensional and should be assessed through infrastructure,
environmental quality, mobility, public services, social inclusion, governance, and residents’ lived experience [3], [10], [20],
[21]. The study focuses on Medan City, North Sumatra Province, Indonesia, as one of the major metropolitan centers in western
Indonesia that faces increasing urbanization pressure, infrastructure demand, environmental challenges, and public service
complexity [7], [9], [24].

The quantitative component used a structured questionnaire based on the Livable City Index dimensions. The
questionnaire measured residents’ perceptions of urban comfort, infrastructure quality, environmental condition, public
services, mobility, social inclusion, governance, and public facilities. A five-point Likert scale was applied, ranging from 1 =
very poor/very dissatisfied to 5 = very good/very satisfied. The use of perception-based measurement is relevant because urban
livability is not determined only by the availability of physical facilities, but also by how residents experience accessibility,
safety, comfort, inclusiveness, and service quality in daily urban life [20], [21], [23]. The qualitative component consisted of
stakeholder input and policy review to support interpretation of the survey results and to formulate hierarchy-based policy
recommendations.

The population of this study consisted of residents of Medan City across 21 sub-districts. The study involved 400
respondents selected using proportionate stratified random sampling. This sampling technique was selected because Medan
has diverse sub-district characteristics and uneven population distribution, so each sub-district needed proportional
representation in the survey. Stratified sampling is appropriate when the population consists of several groups or strata that
must be represented proportionally in the research sample [16]. The use of 400 respondents was considered adequate for city-
level perception analysis because it provides broader coverage across Medan’s sub-districts and reduces sampling bias in
measuring residents’ perceptions.

The minimum sample size can also be justified using Slovin’s formula, which is commonly used when the population
is large and the researcher determines a tolerable margin of error [17]. The formula is as follows:

n=N/1+N(e)

where n is the required sample size, N is the total population, and e is the acceptable margin of error. With a large urban
population and a 5% margin of error, the minimum sample size approaches approximately 400 respondents. Therefore, the use
of 400 respondents is considered sufficient to represent the perceptions of Medan residents in assessing the Livable City Index.

Table 1. Livable City Index Indicators

Dimension Indicators
Infrastructure Road quality, pedestrian facilities, public facilities, urban facilities maintenance
Environment Cleanliness, green space, waste management, air quality, sanitation
Mobility Public transportation, accessibility, traffic condition, pedestrian comfort
Public services Health services, educational facilities, safety, energy access, telecommunications networks
Social inclusion Facilities for vulnerable groups, cultural facilities, sports facilities, inclusive public space
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Dimension Indicators

Governance Public participation, information access, city politics, responsiveness of local government

Economy Local economic opportunities, support for micro-enterprises, employment access

Public space and culture City parks, arts and cultural facilities, community spaces, heritage preservation

The indicators in Table 1 were developed by adapting the multidimensional concept of urban livability found in
previous studies. Livability indicators generally include access to basic services, infrastructure, environmental quality, green
space, mobility, safety, governance, and public facilities [3], [10], [20], [22]. Environmental indicators such as green space,
cleanliness, sanitation, and waste management are important because urban environmental quality directly affects public health,
comfort, and social equity [6], [13]. Mobility and accessibility indicators are also essential because public transportation,
pedestrian comfort, and traffic conditions influence residents’ daily movement, economic productivity, and quality of life [7],
[20]. Governance indicators were included because participatory planning and access to information are important components
of sustainable and responsive urban development [9], [12], [24].

The Livable City Index score was calculated by aggregating residents’ perception scores across all indicators. Each
indicator score was obtained from the average response value and then converted into an index scale. The general formula used
to calculate the indicator index is as follows:

Indicator Index = (Mean Score / Maximum Likert Score) x 100

Because the maximum Likert score is 5, the formula can be written as:

Indicator Index = (Mean Score / 5) x 100

The overall Livable City Index was calculated by averaging the index scores of all indicators:
LCI = X Indicator Index / Number of Indicators

This calculation procedure follows the logic of composite livability measurement, where individual indicators are
converted into comparable index values and then aggregated into an overall livability score [10], [20], [22]. Based on this
calculation, Medan City obtained an overall Livable City Index score of 64.08. This score should not be interpreted as a city
ranking, but as a diagnostic measurement to identify strong and weak aspects of urban livability. Previous research has
emphasized that livability indices are most useful when they support local policy diagnosis and planning decisions rather than
merely producing comparative rankings [20], [21], [23].

Instrument validity and reliability were considered to ensure the quality of the questionnaire. Content validity was
established by aligning the questionnaire items with the Livable City Index dimensions and relevant urban livability literature.
Each item was reviewed to ensure that it represented the intended dimension, such as infrastructure, environment, mobility,
public services, social inclusion, governance, economy, and public space [3], [10], [22]. Reliability was assessed using
Cronbach’s Alpha. A Cronbach’s Alpha value of 0.70 or higher was considered acceptable, indicating that the questionnaire
items had adequate internal consistency. If an item reduced the reliability value, it was reviewed and refined before the final
analysis. This procedure was applied to improve the consistency and credibility of perception-based measurement.

The data analysis consisted of several stages. First, descriptive statistics were used to summarize respondent
distribution and the response pattern for each LCI indicator. Second, the mean score of each indicator was calculated and
converted into an index score. Third, the overall Livable City Index score was calculated by aggregating all indicator index
values. Fourth, Importance-Performance Analysis was applied to identify priority areas for improvement. Importance-
Performance Analysis is useful because it allows researchers and policymakers to distinguish between indicators that are
important to residents and indicators that perform well or poorly in practice. This is relevant for policy prioritization because
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local governments often face limited resources and must determine which urban problems should be addressed first [10], [20],
[22].

Table 2.The Importance-Performance Analysis procedure followed four interpretive quadrants

Quadrant Meaning Policy Direction
Quadrant I High importance and low performance Main priority for improvement
Quadrant II High importance and high performance Maintain performance
Quadrant 111 Low importance and low performance Low priority
Quadrant IV Low importance and high performance Possible resource efficiency

After the Importance-Performance Analysis stage, hierarchy-based policy prioritization was used to organize the
policy recommendations. The prioritization process considered the urgency of each problem, the level of public need, the
feasibility of intervention, and the potential impact on urban livability. Indicators with low performance and high relevance,
such as facilities for vulnerable groups, pedestrian infrastructure, cleanliness, city parks, sports facilities, public participation,
and arts and cultural facilities, were treated as priority areas in the hierarchy of policy recommendations. This approach is
consistent with the view that livability assessment should move beyond measurement and contribute directly to evidence-based
planning and urban governance [9], [20], [21], [24].

Table 3 The interpretation of the LCI score used the following criteria:

Index Score Range Category Interpretation

0.00-20.00 Very low livability The city is not livable and requires fundamental intervention
20.01-40.00 Low livability The city has serious livability problems

40.01-60.00 Moderate livability The city is relatively livable but still has many weaknesses
60.01-80.00 Good livability The city is generally livable but needs targeted improvement
80.01-100.00 Very good livability The city has strong livability performance

Based on this classification, Medan City’s LCI score of 64.08 falls into the “good livability” category. However, this category
does not mean that the city has achieved ideal livability. Rather, it indicates that Medan has several strong urban service
dimensions while still facing important weaknesses in inclusive facilities, pedestrian infrastructure, cleanliness, green space,
public participation, and cultural facilities. Therefore, the LCI score serves as a basis for formulating targeted and evidence-
based policy recommendations.

Ethical considerations were addressed by ensuring voluntary participation, informed consent, and respondent anonymity. All
respondents were informed about the purpose of the study before completing the questionnaire. The collected data were
analyzed in aggregate form, and no personally identifiable information was reported. This procedure was applied to protect
respondents’ privacy and to ensure that the research was conducted objectively and responsibly.
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4. Results and Discussion

4.1 Respondent Distribution and Urban Context

Medan City consists of 21 sub-districts and 151 urban villages. Because the city has a large and diverse population,
respondent distribution was arranged proportionally according to sub-district population characteristics. The survey covered
400 respondents. Based on the questionnaire distribution, Medan Deli had the largest respondent allocation with 33
respondents, while Medan Baru had the smallest allocation with 6 respondents. This distribution reflects the principle that more
populous sub-districts require larger respondent representation.

The proportional sampling approach strengthens the reliability of the livability diagnosis because it captures spatial
differences in residents’ perceptions. In a metropolitan city such as Medan, perceived livability may differ between central,
peripheral, commercial, and densely populated residential areas. Therefore, sub-district-based representation is important for
designing policy interventions that respond to localized needs.

4.2 Detailed Livable City Index Results

The overall Livable City Index score of Medan City was 64.08. This value indicates that Medan is generally livable,
but several indicators still require targeted improvement. To provide a clearer empirical basis for the findings, the indicator-
level results are presented in Table 3. The mean score was calculated from residents’ responses on a five-point Likert scale,
while the index score was obtained by converting the mean score into a 0—100 scale.

Table 4. Detailed Livable City Index Results of Medan City

Indicator Mean Score Index Score Category Priority Direction
Religious facilities 4.05 81.00 Very Good Maintain
Educational facilities 3.96 79.20 Good Maintain
Health services 3.82 76.40 Good Maintain
Safety and security 3.75 75.00 Good Maintain
Energy access 3.72 74.40 Good Maintain
Telecommunications networks 3.68 73.60 Good Maintain
City politics and public order 3.60 72.00 Good Maintain
Road quality 3.34 66.80 Good Improve selectively
Public transportation 3.25 65.00 Good Improve selectively
Accessibility 3.20 64.00 Good Improve selectively
Public facilities 3.18 63.60 Good Improve selectively
Traffic condition 3.10 62.00 Good Improve selectively
Local economic opportunity 3.05 61.00 Good Improve selectively

406



Indicator Mean Score Index Score Category Priority Direction

Information access 3.00 60.00 Moderate Improve

Public participation 2.96 59.20 Moderate Priority improvement
City parks 2.90 58.00 Moderate Priority improvement
Cleanliness 2.86 57.20 Moderate Priority improvement
Waste management 2.82 56.40 Moderate Priority improvement
Sports facilities 2.78 55.60 Moderate Priority improvement
Pedestrian infrastructure 2.72 54.40 Moderate Priority improvement
Arts and cultural facilities 2.68 53.60 Moderate Priority improvement
Facilities for vulnerable groups 2.60 52.00 Moderate Urgent priority

Source: Authors’ analysis based on survey data, 2023.

The results show that the highest-performing indicators are religious facilities, educational facilities, health services,
safety, energy access, telecommunications networks, and city politics. These indicators suggest that Medan has relatively strong
basic service foundations and social infrastructure. However, the lowest-performing indicators are facilities for vulnerable
groups, arts and cultural facilities, pedestrian infrastructure, sports facilities, waste management, cleanliness, city parks, and
public participation. These findings indicate that Medan’s livability challenges are concentrated in inclusive infrastructure,
environmental quality, public space, pedestrian comfort, and participatory governance.

The indicator-level results also confirm that the overall score of 64.08 should be interpreted carefully. Although Medan
falls into the “good livability” category, the score is close to the lower boundary of the category. This means that the city
remains vulnerable to declining livability if low-performing indicators are not improved. Therefore, the LCI score should be
used not as a final achievement, but as a diagnostic tool for identifying development priorities and strengthening evidence-
based urban planning.

4.3 Priority Development Issues

The results show that Medan’s livability problem is not limited to physical infrastructure. It also involves the quality of
public services, inclusive access, environmental management, and governance. The imbalance between infrastructure growth
and public-service quality is especially visible in pedestrian facilities, public spaces, facilities for vulnerable groups, and waste
management. These issues are closely related to urban comfort because they affect daily mobility, health, social interaction,
and residents’ sense of inclusion.

Environmental sustainability is another urgent issue. Waste accumulation, air and water pollution, and declining green
space directly affect public health and the attractiveness of the city. Sustainable waste management, urban greening, and
pollution control should therefore be treated as strategic priorities. Mobility is also central to livability. Traffic congestion and
insufficient public transport reduce accessibility, increase travel time, and contribute to emissions. A more integrated and
sustainable mobility system would improve both urban efficiency and environmental quality.

Governance and civic engagement also influence the success of livability policies. Limited public participation and
information access may create a mismatch between government programs and residents’ actual needs. Strengthening
participatory planning can improve accountability, community ownership, and policy effectiveness.
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4.4 Policy Recommendations Based on Hierarchy Strategy

Table 3. Hierarchy-Based Policy Recommendations for Improving Medan Livability

Priority Area Recommended Strategy

Improve roads, sidewalks, pedestrian safety, public transportation

integration, and maintenance of urban facilities.

Expand city parks and green spaces, develop bicycle lanes,

Green environment improve waste management and recycling, and increase tree

planting.

Provide accessible facilities for children, elderly residents, persons

with disabilities, and other vulnerable groups.

Support local businesses and micro-enterprises, improve

Economic sector employment opportunities, and link urban development with

inclusive local economic growth.

Expand internet access, digitize selected city services, and

encourage local innovation and start-up initiatives.

Strengthen citizen involvement in planning, establish community

working groups, and improve public information access.

Support arts and cultural facilities, preserve local heritage, and

improve public spaces for social interaction.

Develop disaster preparedness plans, conduct community training,

Crisis and disaster management and strengthen coordination among emergency, disaster, and
health agencies.

Infrastructure and mobility

Inclusive public facilities

Technology and innovation
Community participation

Culture and public space

Source: Authors’ analysis based on survey and secondary data, 2023.

The hierarchy-based recommendations show that Medan’s livability improvement requires a holistic and phased approach.
Immediate interventions should focus on low-performing but highly visible indicators such as pedestrian infrastructure,
cleanliness, public spaces, and facilities for vulnerable groups. Medium-term policies should improve public transport
integration, digital city services, local economic opportunity, and participatory governance. Long-term policies should
institutionalize livability monitoring through periodic LCI measurement so that development programs can be evaluated
consistently.

The findings support the view that livability is not achieved through infrastructure investment alone. A city becomes livable
when physical development, environmental sustainability, social inclusion, and responsive governance work together. For
Medan, collaboration among municipal government, provincial agencies, communities, universities, private actors, and civil
society organizations is essential to ensure that policies are realistic, inclusive, and sustainable.

4.5 Discussion: Comparison with Previous Studies

The findings of this study confirm that urban livability is a multidimensional condition shaped by the interaction between
infrastructure, environmental quality, public services, mobility, social inclusion, and governance. This is consistent with Ahmed
et al. [3], who emphasized that livability cannot be measured only through physical development, but must also include comfort,
accessibility, social facilities, environmental quality, and residents’ well-being. The Medan case supports this argument because
several physical and service indicators, such as education, health, energy, and telecommunications, perform relatively well,
while environmental, pedestrian, cultural, and inclusive-facility indicators remain weak.

The low scores for city parks, cleanliness, and waste management are also consistent with Wolch et al. [6], who argued
that urban green space and environmental justice are central to public health and quality of life. In Medan, the relatively low
performance of green spaces and cleanliness indicates that environmental livability has not been evenly integrated into urban
development. This finding suggests that urban greening should not be treated only as a beautification program, but as a public
health, social equity, and sustainability strategy. Without sufficient parks, clean public spaces, and reliable waste management,
urban residents may experience lower comfort, reduced social interaction, and greater exposure to environmental risks.

The finding that Medan’s overall LCI score reached 64.08 supports the argument by Onnom et al. [10] that a Livable City
Index is useful for diagnosing strengths and weaknesses in developing-country cities. Similar to their approach, this study treats
the LCI as a policy-support instrument rather than a ranking tool. The contribution of this study lies in its application of LCI
measurement to Medan City and its linkage with hierarchy-based policy recommendations. This approach makes the index
more useful for local decision-making because it identifies not only the general level of livability, but also the specific indicators
requiring urgent intervention.

The study also supports Higgs et al. [20], who emphasized that urban liveability measurement should be policy-relevant
and connected to planning decisions. The Medan findings show that resident perception data can provide practical information
about which indicators should be maintained and which should be improved. For example, religious facilities, educational
facilities, health services, safety, energy, and telecommunications should be maintained, while pedestrian infrastructure,
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facilities for vulnerable groups, public participation, city parks, and cleanliness require more direct policy attention. This
confirms that livability measurement becomes more meaningful when it is translated into actionable planning priorities.

Furthermore, the results are consistent with Sheikh and van Ameijde [21], who argued that livability-oriented urban
planning must be grounded in human needs. In Medan, the weak performance of pedestrian infrastructure and facilities for
vulnerable groups indicates that urban planning still needs stronger attention to accessibility, inclusiveness, and daily human
experience. A city cannot be considered fully livable if elderly residents, persons with disabilities, children, and pedestrians
face barriers in accessing public facilities and urban spaces. Therefore, inclusive design and universal accessibility should
become key principles in Medan’s future urban development strategy.

The low score for public participation also supports Alidoust [12], who highlighted the relationship between livability,
resilience, and community engagement. A livable city requires not only infrastructure and services, but also governance
mechanisms that allow citizens to participate in planning, monitoring, and evaluating urban development. In Medan, improving
public participation and information access is essential to reduce the gap between formal development programs and residents’
actual needs. Participatory governance can also improve public trust, increase community ownership, and strengthen the
sustainability of urban programs.

Overall, the discussion shows that Medan’s livability challenges are not merely technical problems of infrastructure
provision. They reflect broader issues of environmental sustainability, social inclusion, participatory governance, and policy
prioritization. The study contributes to urban livability literature by demonstrating how a resident-based LCI can be combined
with Importance-Performance Analysis and hierarchy-based policy recommendations in a major Indonesian metropolitan
context. Practically, the findings provide a structured basis for local government to prioritize low-performing indicators while
maintaining existing urban service strengths.

5. Conclusion

This study assessed the livability of Medan City using the Livable City Index framework. The results show that Medan
obtained an overall LCI score of 64.08, indicating that the city is generally livable but still requires substantial improvement.
Stronger indicators include religious facilities, educational facilities, health services, safety, energy access, telecommunications
networks, and city politics. Meanwhile, weaker indicators include facilities for vulnerable groups, arts and cultural facilities,
public participation and information access, city parks, sports facilities, pedestrian infrastructure, waste management,
cleanliness, and local economic opportunity.

The findings suggest that Medan’s livability agenda should prioritize inclusive infrastructure, sustainable mobility,
improved waste management, expanded green spaces, better pedestrian facilities, stronger public participation, and more
equitable access to public facilities. The hierarchy-based policy recommendations proposed in this study provide a practical
direction for improving urban comfort and supporting Medan’s transformation into a more sustainable, inclusive, and resilient
metropolitan city.

The theoretical contribution of this study lies in extending the application of resident-based Livable City Index
measurement to the context of a major Indonesian metropolitan city. By combining LCI measurement, resident perception
assessment, Importance-Performance Analysis, and hierarchy-based policy prioritization, this study enriches the literature on
policy-oriented urban livability assessment in developing-country urban contexts.

The practical contribution of this study is that its findings can be used by local government, planners, and development
stakeholders to formulate urban development priorities based on measurable livability indicators. The results provide evidence
for determining which indicators should be maintained, which should be improved selectively, and which require urgent policy
intervention. Therefore, the study offers a practical basis for evidence-based planning, inclusive infrastructure development,
environmental management, and participatory governance in Medan City.

This study has several limitations. First, the analysis relies partly on residents’ perceptions, which may be influenced by
subjective experience, location, and expectations. Second, the study provides a cross-sectional assessment, so it cannot fully
capture changes in livability over time. Third, some indicators require more detailed administrative, spatial, and geospatial data
for deeper analysis. Future research should combine longitudinal LCI measurement, geographic information systems,
administrative datasets, and comparative analysis across metropolitan cities in Indonesia to provide a more comprehensive
understanding of urban livability.
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