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Abstract— As the world rapidly urbanizes, with projections indicating that approximately 70% of the global population 

will live in urban areas by 2050, the need for sustainable and resilient cities becomes increasingly urgent. In India, this 

challenge is compounded by the anticipated addition of 404 million new urban residents, leading to heightened concerns 

about slum proliferation, unemployment, and deteriorating living conditions. Addressing these challenges is central to 

achieving Sustainable Development Goal 11 (SDG 11), which aims to make cities and human settlements inclusive, safe, 

resilient, and sustainable.  

This study explores the role of urban planning in meeting SDG 11 by examining various global and national 

frameworks. The research integrates insights from existing literature and journal articles to develop a localized set of 

indicators for Indian cities. The frameworks reviewed include the Global Indicator Framework for the SDGs, India's 

National Indicator Framework on SDG 3.0, the SDG India Index by NITI AAYOG, and the North East Region District 

SDG Index.  

The study identifies and compares indicators from these frameworks, focusing on key areas such as housing, 

transportation, land use, heritage preservation, disaster management, waste management, and open space accessibility. 

By localizing these indicators, the research ensures their relevance to Bhopal's unique context and data availability.  

The finalized indicators include: 

• Housing: Proportion of urban population in slums, coverage of affordable housing, and basic services.

• Public Transport: Convenient access for various demographics.

• Land Use: Ratio of land consumption to population growth, net density, and civil society participation in urban

planning.

• Heritage and Disaster Management: Expenditure on heritage conservation and integration of disaster

management in development plans.

• Waste Management: Collection, processing, and treatment of solid waste, with a focus on source segregation

and impact from dumping yards.

• Open Space: Availability and accessibility of public open spaces.

Keywords—SDG 11, Sustainable Development Goals 11, Localization, Indicators, Framework.

1. INTRODUCTION

The concept of sustainable development first came to international attention during the 1972 Stockholm 

Conference, which laid the groundwork for integrating environmental considerations into global development 

practices. This idea was further developed in the 1980 World Conservation Strategy, marking the early days of 

the International Conservation Movement. The rapid, unchecked development following World War II inflicted 

considerable damage on socio-cultural integrity and the environment. In response, sustainability frameworks were 

established to address these challenges and guide future development towards a more balanced approach. 

The United Nations Conference on Sustainable Development, held in Rio de Janeiro in 2012, was a pivotal 

moment in this ongoing effort. It resulted in the creation of the Sustainable Development Goals (SDGs), which 

replaced the earlier Millennium Development Goals (MDGs). While the MDGs focused primarily on reducing 

poverty and improving access to essential services, the SDGs introduced a broader and more integrated approach 

to global development. These goals address pressing environmental, political, and economic challenges, aiming 

to ensure that development is sustainable for future generations. 

In 2015, the global commitment to sustainability was further reinforced by two critical frameworks: the COP21 

Paris Climate Conference and the Sendai Framework for Disaster Risk Reduction, which was adopted in Japan. 

These agreements, together with Agenda 2030, established comprehensive global norms for creating safe, secure, 

and healthy living environments. 

Agenda 2030 introduced 17 Sustainable Development Goals, which cover a wide range of issues, including 

poverty, hunger, health, education, gender equality, clean water and sanitation, affordable and clean energy, 

economic growth, industry and infrastructure, sustainable cities and communities, climate action, life below water, 

life on land, peace, justice, and global partnerships (Corbett and Mellouli, 2017). These goals are interconnected, 

meaning that progress in one area often supports progress in others. Collectively, they aim to balance social, 
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economic, and environmental sustainability, providing a global blueprint for promoting dignity, peace, and 

prosperity. 

One of the most critical SDGs is Goal 11, which focuses on Sustainable Cities and Communities. As the world 

rapidly urbanizes—with an estimated 60% of the global population expected to live in urban areas by 2030—

cities are becoming the epicenters of economic activity, but also of significant environmental and social challenges. 

Urban areas are projected to account for 70% of global carbon emissions and 60% of resource use, leading to 

unplanned urban sprawl, overburdened infrastructure, and the growth of slums. Goal 11 aims to address these 

issues by making cities inclusive, safe, resilient, and sustainable. It includes ten targets that focus on improving 

access to affordable housing, sustainable transportation, and green spaces, as well as reducing the environmental 

impact of cities and enhancing disaster resilience. Achieving these targets is crucial for improving the quality of 

life for urban residents and ensuring that cities can sustainably support their growing populations. 

Figure 1: Sustainable Development Goals by UN Habitat

Global Scenario 

For the first time since 2015, the SDG Index score has experienced a decline, primarily due to the widespread 

impacts of the COVID-19 pandemic. The pandemic has been a significant setback for development across all 

sectors, not only disrupting economies but also reversing progress in many areas. The global average SDG Index 

score has dropped considerably, driven by increased poverty and unemployment. 

Figure 2: Average Global SDG Index Score

(Source: Sustainable Development Report 2021)

Before the pandemic, the world was making substantial progress on several Sustainable Development Goals 

(SDGs), particularly SDG 1 (No Poverty) and SDG 9 (Industry, Innovation, and Infrastructure). However, the 

pandemic has led to greater reliance on digital platforms, enhancing access to digital infrastructure worldwide. 

Another positive outcome has been the improvement of healthcare systems across the globe as nations responded 

to the health crisis. 
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The SDG Index is currently topped by three Nordic countries: Finland, Sweden, and Denmark. Among the top 20 

countries, Croatia is unique as the only non-OECD member, while the rest are OECD countries, reflecting their 

strong frameworks for sustainable development. Since the SDG Index primarily measures progress in ending 

poverty and providing essential services, lower-income countries often show more significant improvements 

because they have more scope for development in these areas. 

Figure 3: Countries with Greatest Increase/Decrease in SDG Index Scores

(Source: Sustainable Development Report 2021)

Countries that have made the most progress in the SDG Index include Bangladesh, Côte d’Ivoire, and Afghanistan, 

whereas Venezuela, Tuvalu, and Brazil have shown the least progress. Positive trends are observed in East and 

South Asia, while the Middle East and North Africa have shown a negative trend, particularly in SDG 11 

(Sustainable Cities and Communities). 

To track progress on the SDGs at the local level, various countries have developed their own indexes and 

frameworks, such as the City Prosperity Index (CPI) by UN-Habitat, the European Green City Index, the SDG 

Index for European Cities, and the SDG India Index by NITI Aayog. These frameworks, based on national data, 

help countries assess their progress and determine the next steps. Despite the clear understanding of the goals at 

the national level, many local governments and actors remain unaware of the SDGs, which hampers effective 

implementation 

Indian Scenario 

India faced significant challenges due to the COVID-19 pandemic, which led to a nationwide lockdown. This 

situation resulted in substantial setbacks in development, as well as increases in unemployment and poverty. The 

pandemic notably impacted India's progress on the Sustainable Development Goals (SDGs). In 2020, India was 

ranked 120th out of 165 countries evaluated, with an SDG Index score of 60.1, which is below the global average 

of 65.7. Most SDGs in India are either showing moderate improvement or are in decline, with only a few 

performing well individually. 

Certain SDGs, including those related to poverty, health, energy, employment, and innovation, have shown decent 

performance. However, SDG 11 (Sustainable Cities and Communities) has underperformed significantly in India. 

One of the major challenges is the limited availability of data at the national level, which complicates accurate 

assessment. For SDG 11, only four indicators were used, with transportation showing positive trends while other 

indicators have been in decline. 

The Indian government has launched several schemes and policies aligned with the SDGs. Key initiatives include 

the Atal Mission for Rejuvenation and Urban Transformation (AMRUT), the Smart Cities Mission, Pradhan 

Mantri Awas Yojana, the National Urban Transport Policy (NUTP), and the Swachh Bharat Mission. These efforts 

have shown considerable success and are expected to improve India’s SDG Index scores in future evaluations. 

To assess progress at the state level, frameworks such as the SDG India Index by NITI Aayog, the National 

Indicators Framework, and the North-Eastern Regional SDG Index have been developed. According to the most 

recent SDG India Index report for 2020-2021, Kerala and Himachal Pradesh are leading with scores of 75, while 

Jharkhand and Bihar have lower scores of 56 and 54, respectively. 
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Figure 4: SDG Trend in India 

2. THEORETICAL BACKGROUND

2.1 Need for the study 

With rapid urbanization, approximately two-thirds of the global population is expected to live in cities by 2050. 

This trend poses significant challenges, including increased poverty, unemployment, and social disparities. In 

India, cities contribute 60% of the GDP but are responsible for 70% of carbon emissions, highlighting their critical 

role in sustainable development. 

While national indices assess SDG progress, city-level evaluations are also essential. Few countries have 

developed frameworks for this, making it important to create systems that track urban progress toward SDGs. 

NITI Aayog in India is working on district-level frameworks, emphasizing the need for localized approaches. 

SDG 11, focusing on sustainable cities, is chosen for this study due to its broad impact on other SDGs and its 

reliance on geospatial tools. The study aims to: 

• Review SDG 11 and related frameworks.

• Localize international and national frameworks with a focus on spatial data.

2.2 Literature Study 

Urbanization is advancing rapidly, with forecasts suggesting that by 2050, 70% of the global population will reside 

in urban areas. In India, this will add approximately 404 million people to cities. This growth is intensifying issues 

like slum development, unemployment, and deteriorating living conditions, emphasizing the need for sustainable 

urban solutions. SDG 11 focuses on making cities inclusive, safe, resilient, and sustainable to address these 

challenges. 

The study involved reviewing various sources and frameworks to understand SDG 11. Key aspects include: 

• Target 11.1: Ensures that by 2030, everyone has access to adequate, affordable housing and basic services, and

that slums are upgraded.

• Target 11.2: Aims to provide accessible, safe, and affordable transportation for all, with special attention to

vulnerable groups.

• Target 11.3: Promotes sustainable and inclusive urbanization through participatory planning and management.

• Target 11.4: Focuses on protecting the world’s cultural and natural heritage.

• Target 11.5: Seeks to reduce the impact of natural disasters, focusing on minimizing deaths, economic losses,

and protecting vulnerable populations.

• Target 11.6: Aims to lower the environmental footprint of cities, including improvements in air quality and

waste management.

• Target 11.7: Ensures universal access to safe, inclusive green and public spaces.

• Target 11.a: Encourages development planning that strengthens connections between urban, peri-urban, and

rural areas.

• Target 11.b: Supports policies for inclusion, resource efficiency, and disaster risk management.
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The goal of this study is to adapt the SDG framework for local application, focusing on integrating national and 

international frameworks with spatial data to enhance urban planning and development. 

Journals on SDG 11 

1. Role of Urban Planning in Achieving SDG 11 in India

Prof. Chetan Vaidya (2020)

This paper explores the impact of urban planners on achieving SDG 11 in India, highlighting key government

initiatives like AMRUT and Smart Cities Mission. It assesses how these initiatives contribute to the goals and

identifies indicators for SDG 11 relevant to India.

2. Voluntary Local Review Framework for SDG 11

Taher Osman et al. (2021)

This study focuses on localizing SDG 11 indicators at the city level. It reviews frameworks like the City Prosperity

Index and European Green City Index, emphasizing the need for tailored frameworks based on data availability

and city-specific conditions.

3. Geospatial Technology for SDG 11

Junyoung Choi et al. (2016)

The paper examines how open geospatial technologies can aid in monitoring SDG 11, with a focus on South

Korea. It finds that while some indicators can be mapped geospatially (e.g., SDG 11.1, 11.5, 11.6), others require

statistical measurement.

4. Evaluating Urban Disaster Resilience and Environmental Cleanliness

Yani Wang et al. (2019)

This research develops a method for evaluating urban disaster resilience and environmental cleanliness, focusing

on indicators like economic losses and waste management. It highlights the importance of data availability for

accurate indicator localization.

5. Measuring Urban Sustainability in India

Shrimoyee Bhattacharya et al. (2016)

The study develops a framework to monitor SDG 11 in India, using indicators related to housing, water, sanitation,

and transportation. It categorizes indicators into well-being, equity, efficiency, and foresight, finding a bias

towards efficiency.

6. Accelerating SDG 11 Implementation through Local Initiatives

Ana C L Almeida et al. (2018)

This paper evaluates local initiatives in Brazilian municipalities and their impact on SDG 11. It suggests that

competition among cities can motivate improvements and discusses indicators related to economic, social, and

environmental dimensions.

7. Earth-Observation for Slum Indicators

Monika Kuffer et al. (2018)

The research explores using earth observation techniques to evaluate slum indicators for SDG 11. It addresses

challenges in applying these methods in densely built areas like India, focusing on parameters such as roofing

material and density.

8. Land Consumption and Population Growth

Ishiyaku Abdulkadir et al. (2019)

This study assesses the ratio of land consumption to population growth for SDG 11.3.1 using Landsat data and

census information, providing a method for evaluating urban land use in relation to population trends.

9. Access to Public Transit

Kyle Wiebe (2018)

The paper measures convenient access to public transit for SDG 11.2 using GIS and survey data. It evaluates

factors like bus frequency and travel time, proposing a practical method for assessing transit accessibility.
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10. Green Space Accessibility

Aseel B. Kmail et al. (2020)

This research uses GIS to analyze green space accessibility in Dundee, Scotland. It assesses the ratio of population

served by green spaces, considering factors like travel cost and service area.

11. Public Open Spaces in Urban Areas

Qiang Chen et al. (2020)

The study evaluates the distribution and accessibility of public open spaces in Deqing County using various spatial

analysis models. It finds a positive relationship between urban public space development and population

distribution.

3. FRAMEWORK LOCALIZATION

Global Framework 1 

Global Indicator Framework for the Sustainable Development Goals and Targets of the 2030 Agenda for 

Sustainable Development. 
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Figure 5: Global Framework

National Framework 1 

National Indicator Framework on SDG 3.0 _India 
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Figure 6: National Indicator Framework

National Framework 2 

SDG India Index - NITI AAYOG 

Figure 7: SDG Index- NITI AAYOG

National Framework 3 

North East Region District SDG Index 
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Figure 8: North East Region District SDG Index

THE FINALIZED INDICATORS 

Indicators Comparison 

To determine the final Indicators, all the available indicators in the studied frameworks needs to analysed at a 

single place and based on which the final indicators can be extracted based on the data availability in development 

plan of Bhopal city. NITI AAYOG’s Urban Index has been taken as the baseline and then further indicators have 

been selected. Table 7 shows the comparative indicators:  

“Target 

No. 

Global Indicator National 

Framework 

Indicator 

NITI AYOG 

National 

Framework 

Indicator 

NITI AYOG 

Urban Index 

Indicator 

Finalized Indicator 

11.1 11.1.1 Proportion 

of urban population 

living in slums, 

informal 

settlements or 

inadequate 

housing.  

11.1.1: Percentage 

of 

Slums/Economicall

y Weaker Sections 

(EWS) households 

covered through 

formal/affordable 

housing 

11.1.1 

Percentage of 

urban 

households 

living in 

katcha houses 

Percentage of 

houses 

completed 

against 

sanctioned 

under PMAY 

(Urban) 

11.1.1 Proportion of urban 

population living in slums, 

informal settlements or 

inadequate housing.  

11.1.2: Percentage 

of urban household 

Covered with basic 

Services 

11.1.2 

Percentage of 

urban 

households 

with drainage 

facility 

11.1.2: Percentage of 

Slums/Economically Weaker 

Sections (EWS) households 

covered through 

formal/affordable housing 

11.1.3: Proportion 

of Urban Area 

Living in Slums, 

informal 

Settlements or 

Inadequate 

Housing 

11.1.3 

Percentage of 

individual 

household 

toilets 

constructed 

against target 

(SBM(U)) 

11.1.3: Percentage of houses 

completed against sanctioned 

under PMAY (Urban) 

11.1.4: Proportion of Urban 

Area Living in Slums, 

informal Settlements or 

Inadequate Housing 

11.1.5: Percentage of urban 

household Covered with 

basic Services 

11.1.6: Water Supply Per 

Capita 
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11.2 11.2.1 Proportion 

of population that 

has convenient 

access to public 

transport, by sex, 

age and persons 

with disabilities 

11.2.1: Proportion 

of Households in 

urban areas having 

convenient access 

to public transport 

11.2.1 Deaths 

due to road 

accidents in 

urban areas 

(per 1,00,000 

population) 

Death rate due 

to road traffic 

accidents per 

1,00,000 

population 

11.2.1 Proportion of 

population that has 

convenient access to public 

transport, by sex, age and 

persons with disabilities 

11.3 11.3.1: Ratio of 

land consumption 

rate to population 

growth rate 

11.3.1: Proportion 

of cities with 

integrated 

development plans. 

11.3.1: Ratio of land 

consumption rate to 

population growth rate 

11.3.2: Proportion 

of cities with a 

direct participation 

structure of civil 

society in urban 

planning and 

management that 

operates regularly 

and democratically 

11.3.2: Share of 

Mixed Land Use 

Area in overall city 

land use 

11.3.2: Net Density 

11.3.3: Net Density 11.3.3: Consideration of 

direct participation structure 

of civil society in urban 

planning and management 

that operates regularly and 

democratically 

11.4 11.4.1 Total per 

capita expenditure 

on the 

preservation, 

protection and 

conservation of all 

cultural and natural 

heritage, by source 

of funding (public, 

private), type of 

heritage (cultural, 

natural) and level 

of government 

(national, regional, 

and 

local/municipal) 

11.4.1: Total per 

capita expenditure 

on the preservation, 

protection and 

conservation of all 

cultural and natural 

heritage 

11.4.1: Identification & 

consideration of heritage 

protection in Development 

Plan 

11.5 11.5.1: Number of 

deaths, missing 

persons and 

directly affected 

persons attributed 

to disasters per 

100,000 population 

11.5.1: Number of 

deaths, missing 

persons and 

directly affected 

persons attributed 

to disasters per 

100,000 population 

11.5.1: Consideration of 

disaster management in 

Development Plan 

11.5.2: Direct 

economic loss in 

relation to global 

GDP, damage to 

critical 

infrastructure and 

number of 

disruptions to basic 

services, attributed 

to disasters 

11.6 11.6.1: Proportion 

of municipal solid 

waste collected and 

managed in 

controlled facilities 

out of total 

municipal solid 

11.6.1: Proportion 

of urban solid 

waste regularly 

collected and with 

adequate final 

discharge out of 

total urban solid 

11.6.1 

Percentage of 

wards with 

100% door to 

door waste 

collection 

(SBM(U)) 

Percentage of 

Municipal 

Solid Waste 

(MSW) 

treated against 

MSW 

generated 

11.6.1: Proportion of urban 

solid waste regularly 

collected and with adequate 

final discharge out of total 

urban solid waste generated, 

by cities 
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waste generated by 

cities 

waste generated, by 

cities 

11.6.2: Annual 

mean levels of fine 

particulate matter 

(e.g. PM2.5 and 

PM10) in cities 

(population 

weighted 

11.6.2: Annual 

mean levels of fine 

particulate matter 

(e.g. PM2.5 and 

PM10) in cities 

(population 

weighted 

11.6.2 

Percentage of 

MSW 

processed to 

the total 

MSW 

generated 

(SBM(U)) 

Swachh 

Survekshan 

Score 

11.6.2: Percentage of wards 

with 100% door to door 

waste collection 

11.6.3: Number of 

days the levels of 

fine particulate 

matter (PM2.5 and 

PM10) above mean 

level 

11.6.3 

Percentage of 

wards with 

100% source 

segregation 

(SBM(U)) 

11.6.3: Percentage of waste 

processed 

11.6.4: Percentage 

of wards with 

100% door to door 

waste collection 

11.6.4 

Installed 

sewage 

treatment 

capacity as a 

percentage of 

sewage 

generated in 

urban areas 

11.6.4: Installed sewage 

treatment capacity as a 

percentage of sewage 

generated in urban areas 

11.6.5: Percentage 

of waste processed 

11.6.5: Proportion of area 

conveniently served by 

Transfer Stations 

11.6.6: Proportion of 

population under ill-effect of 

dumping yards 

11.7 11.7.1: Average 

share of the built-

up area of cities 

that is open space 

for public use for 

all, by sex, age and 

persons with 

disabilities 

11.7.1: Proportion 

of households 

reporting an open 

space within 500 

meters from 

premises (urban) 

11.7.1: Average share of the 

built-up area of cities that is 

open space for public use for 

all, by sex, age and persons 

with disabilities” 

Table1: Indicators Comparison

Final Indicators 

To finalize the indicators, localization of indicators was done and based on the data availability indicators were 

finalized (Figure 9). 

Figure 9: Methodology for Localization of Indicators

The finished indications have been classified into three groups. The primary metrics are those taken straight from 

the NITI AAYOG's Urban Index. Secondary indicators are those that have been adopted from the Global 

framework, NITI AAYOG SDG National Indicator, and National Indicator Framework, whilst tertiary indicators 

are those that have been established by the author for better evaluation of development plans based on data 

availability. Final Indicators have been shown in Table 2 below. 
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Target Indicators 

“11.1 11.1.1 Proportion of urban population living in slums, informal settlements or inadequate housing. 

11.1.2: Percentage of Slums/Economically Weaker Sections (EWS) households covered through 

formal/affordable housing 

11.1.3: Percentage of houses completed against sanctioned under PMAY (Urban) 

11.1.4: Proportion of Urban Area Living in Slums, informal Settlements or Inadequate Housing 

11.1.5: Percentage of urban household Covered with basic Services 

11.1.6: Water Supply Per Capita 

11.2 11.2.1 Proportion of population that has convenient access to public transport, by sex, age and persons 

with disabilities 

11.3 11.3.1: Ratio of land consumption rate to population growth rate 

11.3.2: Net Density 

11.3.3: Consideration of direct participation structure of civil society in urban planning and 

management that operates regularly and democratically 

11.4 11.4.1: Identification & consideration of heritage protection in Development Plan 

11.5 11.5.1: Consideration of disaster management in Development Plan 

11.6 11.6.1: Proportion of urban solid waste regularly collected and with adequate final discharge out of 

total urban solid waste generated, by cities 

11.6 11.6.2: Percentage of wards with 100% door to door waste collection 

11.6.3: Percentage of waste processed 

11.6.4: Installed sewage treatment capacity as a percentage of sewage generated in urban areas 

11.6.5: Proportion of area conveniently served by Transfer Stations 

11.6.6: Proportion of population under ill-effect of dumping yards 

11.7 11.7.1: Average share of the built-up area of cities that is open space for public use for all, by sex, age 

and persons with disabilities” 

Table 2: The Finalized Indicators

A total of 19 indicators have been developed of which three are primary, twelve are secondary and four are tertiary 

indicators. 

4. CONCLUSIONS

The process of localizing the indicators for sustainable urban development has involved a comprehensive analysis 

of global and national frameworks. Here's a summary of the approach and findings: 

1. Frameworks Reviewed:

o Global Framework: The Global Indicator Framework for the Sustainable Development Goals (SDGs) provided

a broad and universal set of indicators aimed at addressing global challenges and objectives.

o National Frameworks: Various national frameworks were examined, including India’s National Indicator

Framework on SDG 3.0, the SDG India Index by NITI AAYOG, and the North East Region District SDG

Index. Each framework presented unique metrics relevant to national and regional contexts.
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o A detailed comparison was conducted among indicators from these frameworks, focusing on their relevance

to urban development in Bhopal. Key areas of interest included housing conditions, access to public transport,

land use, heritage preservation, disaster management, waste management, and open space availability.

3. Finalized Indicators:

o Based on this comparison and the availability of data, a set of finalized indicators was selected. The indicators

were categorized into:

▪ Primary Metrics: Directly sourced from NITI AAYOG's Urban Index, providing a foundation for local

assessment.

▪ Secondary Indicators: Derived from global and national frameworks, enriching the evaluation with additional

perspectives.

▪ Tertiary Indicators: Developed specifically to address gaps in data and enhance the local relevance of the

evaluation.

4. Key Findings:

o Housing: Emphasis on the proportion of urban population living in slums and informal settlements, as well as

the coverage of affordable housing.

o Public Transport: Measurement of convenient access to public transport for various demographics.

o Land Use and Density: Consideration of land consumption rates and net density, alongside the participation of

civil society in urban planning.

o Heritage and Disaster Management: Identification of heritage protection measures and integration of disaster

management in development plans.

o Waste Management: Monitoring of waste collection, processing, and sewage treatment capacity, with attention

to waste segregation and impact from dumping yards.

o Open Space: Assessment of the availability and accessibility of open spaces for public use.

This localized approach ensures that the indicators are not only aligned with global and national standards but are 

also tailored to the specific needs and data availability. By integrating these indicators into the city's development 

plans, a more effective and contextually relevant evaluation of urban sustainability and progress can be achieved. 
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