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Sustainable urban housing is one of the most important and pressing issues facing cities in the 

developing world, which has been studied in recent decades in order to achieve sustainability. 

This research addressed the main factors of sustainable urban housing (diversity, density, 

sustainable transportation, and social interaction), which contribute to achieving sustainable 

urban housing. Field surveys, charts and maps, based on geographic information systems, were 

used to analyze and measure indicators derived from these factors. The practical study was 

conducted in the Hindiya neighborhood in Najaf, Iraq. This research paper raised the problem 

of the weak application of sustainable urban housing indicators in residential neighborhoods, 

this study used an approach that aimed to establish a sustainable urban environment by 

understanding the fundamental function of determinants and indicators of sustainable urban 

housing. The study can assist urban planners and engineers to use the research findings as a 

tool to build sustainable residential areas. The study assumes the existence of a set of factors, 

indicators and standards through which sustainable urban housing can be achieved. The study's 

findings revealed that the study area (Al-Hindiya neighborhood) attained an index of service 

accessibility and an indicator of social contact. Communication and social engagement 

indicators are also high. This reflects positively on the study area's potential for sustainability. 

While the study discovered that the mixed use index is low in the study area due to the 

prevalence of residential use. The research helps to define the physical, social, and economic 

components of sustainable urban housing, as well as the various purposes it serves. 
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1. INTRODUCTION

Technological advancements, the complexity of human life, 

and the high expense of living have resulted in a poor 

implementation of sustainable housing indicators in 

neighborhoods in general. As a result, the planning strategy 

used in residential areas, together with the movement toward 

sustainability, could provide a dramatic answer to this problem. 

Many theories and approaches to sustainable housing planning 

have been developed to ensure a better social life, including 

the theory of new urbanization and its sub-models, such as new 

traditional neighborhoods, which received significant 

attention from researchers and urban planning specialists at the 

end of the twentieth century and were regarded as one of the 

new urban approaches to planning human-oriented 

neighborhoods [1]. 

Mixed use and sustainable transportation are critical aspects 

in improving quality of life and establishing sustainable urban 

housing [2]. 

Nevertheless, prior investigations and analyses have not 

comprehensively examined sustainable urban housing 

indicators, let alone their significance in constructing a 

sustainable residential neighbourhood. Therefore, it is 

imperative to look into the efficacy and implications of this 

strategy for creating sustainable residential environments. 

Winston Sustainable Communities conducted a 2014 study 

that provided a comparative perspective on urban dwelling 

across the European Union. The study defined several key 

criteria for measuring the sustainability of urban housing, 

including mixed land use, high residential density, and high-

quality housing and neighborhoods, The research paper 

focuses on many problems related to housing and communities 

in some urban areas that lead to poor quality of life. According 

to the report, there are substantial discrepancies between cities 

in terms of establishing sustainable housing, with plenty space 

for development. relative success requires additional research 

to continue investigating the aspects that contribute to 

obtaining high levels of sustainability [3]. 

In a 2019 study, Shama and Motlak [4] investigated the 

indicators of sustainable housing, as well as a variety of other 

topics related to sustainable housing, with a focus on the 

relationship between the notion of sustainable development 

and housing. To build a mechanism for recognizing indicators. 

The study's goal is to create indicators of sustainable housing 

that reflect social and cultural justice, economic effect, and 

contribution to a more sustainable lifestyle. The principle of 
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local distinctiveness contributes to the integration of housing 

and environmental themes. Experts in the field of sustainable 

housing planning were consulted to develop an efficient and 

effective system of indicators deriving from local specificity 

and measurability [4]. 

Adamec et al. [5] conducted in 2021 addressed how to 

measure sustainable housing (proposed as an indicator-based 

assessment tool). According to the report, housing is the 

fundamental driver of urban development, and it makes a 

considerable contribution to sustainability. The research 

focuses on the United Nations Geneva Charter on Sustainable 

Housing as a conceptual foundation for carrying out the 

proposed evaluation. The researchers employed qualitative 

and descriptive data to create a paradigm for sustainable 

housing. The study indicated that a comprehensive strategy is 

required to strike a balance between the social, environmental, 

and economic elements of the suggested housing sustainability 

evaluation instrument [5]. 

Previous literature produced positive results, which helped 

to shape the direction of this research paper. A study 

conducted by WINSTON in 2014 addressed (mixed use, 

density, and quality of housing), and the Shama and Motlak 

[4] study in 2019 revealed indicators of urban housing in 

general, such as social and cultural justice. In a 2021 study 

conducted by Adamec et al. [5], he noted that housing is the 

key driver of urban development, which contributes greatly to 

sustainability. Previous research and studies did not focus on 

the fundamental features and indicators that are regarded 

characteristics of sustainable urban housing, as well as their 

significance in creating a sustainable urban environment on a 

wide scale. As a result, this study seeks to fill this gap by 

focusing on the factors of diversity, sustainable transportation, 

high density, and social interactions, extracting relevant 

indicators, discussing methods for measuring them, and 

establishing standards for achieving an urban and sustainable 

residential environment, The research will focus in particular 

on measuring the extracted indicators in the Hindiyah 

neighborhood in the city of Najaf in Iraq. 
 

 

2. THE CONCEPT OF SUSTAINABILITY IN HOUSING 

 

Sustainability is one of the most important philosophical 

concepts that has progressed from people' exclusive 

responsibility for their environment to international and local 

environmental groups demanding increased attention to the 

urban environment. It is described as development that meets 

current generations' needs while preserving future generations' 

ability to meet their own. That is, it balances the present with 

the future [6, 7]. 

It is also referred to as a process that aims to increase the 

population's quality of life while simultaneously achieving 

economic growth that is sustainable [5], Alternatively, it is a 

method of organizing human activity and civilization so that 

society, its economy, and its citizens can meet their needs over 

an extended period of time [8]. The term "sustainability" was 

first used in the early 1990s to refer to sustainable urban 

housing and transportation in order to fulfill the goals of 

sustainable social, economic, and environmental development 

[9]. 
 

 

3. SUSTAINABLE URBAN HOUSING 
 

It is also recognized as a technique that strives to improve 

the Housing in general refers to the usage of housing, 

transportation, roads, and public utilities, as well as what is 

related to the material aspects of existence, as it is a key 

component in the social, economic, and environmental 

dimensions. It is defined as a building, structure, or house that 

serves as a permanent residence for humans. It contains a wide 

range of housing options and spaces for people of all 

socioeconomic backgrounds [3, 10]. 

There are other definitions of sustainable urban housing, as 

it is defined as an approach based on ensuring the existence of 

housing units at prices appropriate to the various strata of 

society, and that the provision of mixed-use land and the 

proximity of public services and sustainable transport 

enhances accessibility and seeks to achieve economic, social, 

and environmental sustainability from the planning stage to 

the implementation stage [11, 12]. 

Or it is the organized field in which human societies 

produce their material and cultural products. It is constructed 

inside the confines of housing and is of high value. It is 

distinguished by three jobs: work, life, and productive jobs. 

Consider that housing is more than just dwelling; it also 

involves the community and its service institutions and public 

facilities that serve all residents of the residential 

neighborhood, meeting their fundamental requirements and 

working to stabilize them [13]. The following considerations 

help to clarify the objectives of sustainable urban housing. 

 

 

4. SUSTAINABLE URBAN HOUSING GOALS 

 

The numerous housing development projects involve a set 

of objectives that compete and complement each other to 

produce sustainable urban housing, which are as follows: 

(1) Quality of life: It refers to the quality of human life, as 

the primary goal of sustainable urban housing is to improve 

the quality of life for current residents and future generations, 

to ensure their health and well-being, and to provide all of the 

services required for life and the ability to meet their needs. 

Taking into account the social, economic, and environmental 

factors [14]. 

(2) Proximity to public services: The availability and 

accessibility of local services such as stores, entertainment, 

health care, education, and other amenities, which provide a 

variety of social, economic, and health benefits [15]. 

(3) The use of sustainable modes of transportation results in 

fewer car trips, which increases pedestrian traffic, reduces air 

pollution and congestion, and increases the number of 

interactions that encourage the formation and strengthening of 

social networks and a sense of community, as well as the 

presence of local job sources that benefit the local economy 

[16]. 

 

 

5. PRINCIPLES OF SUSTAINABLE URBAN HOUSING 

 

The worldwide organizations represented by UN-Habitat 

have defined numerous principles for sustainable 

neighborhood development and promoting sustainability in 

residential areas, which include: 

1. High densities imply that people and their activities are 

concentrated in a single location, and that high-density 

development plays an important role in achieving the 

dimensions of social, economic, and environmental 

sustainability, such as effective land use, sustainable 
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transportation, and pedestrian movement and accessibility 

[17]. 

2. Mixed uses: Its goal is to generate a variety of activities 

such as industrial and commercial housing, jobs, and services 

in close proximity to one another [18]. 

3. Social Mix: This principle seeks to foster interaction and 

social cohesion among the various social classes in the 

residential community [19]. 

4. Access to basic commercial services, transportation, 

housing, health, and education [20]. 

The following criteria and sub-indicators can be derived 

from the aforementioned objectives and principles in order to 

achieve sustainable urban housing: See Figure 1: 

(1) Diversity factor; 

(2) Sustainable transportation factor; 

(3) High density factor; 

(4) Social interaction factor. 

 

 
 

Figure 1. Link between the concept of sustainability and 

sustainable urban housing 
Source: Researchers 

 

 

6. SUSTAINABLE URBAN HOUSING FACTORS AND 

INDICATORS 

 

6.1 Diversity factor 

 

Diversity in sustainable urban housing is a crucial 

component in developing a sustainable urban environment. It 

is a multidimensional phenomenon that necessitates the 

provision of desirable urban qualities such as a diverse range 

of housing types in terms of category and size, as well as 

mixed land use, which attracts inhabitants by serving all of 

their daily needs for generations. way that fits their lifestyle. 

Study comprises of two sub-indicators that quantify diversity 

in the residential neighborhood [21]: 

 

6.1.1 Horizontal mixed land use index 

The combination of land uses is critical to attracting the 

population by combining activities and services in one 

location, as inhabitants may walk a short distance to get their 

daily needs of services, jobs, and social networking sites [22], 

Mixed use is also an important component in attaining 

Sustainable urban housing since it optimizes land usage, 

reduces walking distances, and reduces environmental 

pollution caused by car use. As a result, it is regarded as one 

of the most crucial aspects of developing a sustainable urban 

environment [3]. According to study [18], the entropy 

equation can be used to calculate the area of each land use 

relative to the overall area.  

 

6.1.2 Diversity of housing space 

The notion of multiple housing alternatives promotes 

affordability, provides diverse options, distributes inexpensive 

housing among high-cost housing, allows for diverse tenure, 

shortens travel distances, and broadens services [23]. 

Thus, it achieves the economic and social objectives of 

sustainable housing while also establishing a self-sufficient 

residential area with integrated services. It addresses all of the 

residents' wants and desires while also helping to create a 

sustainable urban environment. In addition, it meets the 

housing needs of all parts of society [24, 25]. 

The variety of the housing area is measured using the ratio 

of single-type housing to total housing in the region. The 

multiplicity of housing possibilities is calculated using 

Simpson's index, which has the following statistical formula 

[26]: 

 

Simpson index = 1 − ∑(Ai
An⁄ )2 

 

6.2 Sustainable transportation factor 

 

Transportation is regarded as one of the most influential 

components of the urban environment in its form, as the shape 

of our cities today is primarily a reflection of the transportation 

technology that has been adopted over time as the city has 

grown. For many academics in the realm of movement and 

transportation, urban sustainability signifies the limiting of 

mobility and passive traffic [25]. Ensuring that urban areas are 

prepared for an appropriate shape and size for walking, 

cycling, and efficient collective transportation, as mixed use is 

required to create social cohesion and interaction while 

allowing us to acquire services and facilities at lower costs 

[27]. The sustainable transport component and related 

indicators are critical in accomplishing the economic, social, 

and environmental objectives of sustainable urban housing. It 

also promotes the use of key forms of transportation, such as 

pedestrians and bicycles, in order to build a sustainable urban 

environment [28]. 

The World Business Council for Sustainable Development 

(WBCSD) defines sustainable transport as the ability to 

provide the community's need for freedom of movement, easy 

access, communication, and linkages without sacrificing the 

human and environmental values affecting society today or in 

the future [29]. Mixed use and proximity to services provide 

simple access and promote sustainable modes of 

transportation such as pedestrian walkways, cycling, public 

transportation, and reducing the use of private cars [22]. and 

includes two sub-indicators to quantify sustainable transport 

in residential communities, namely the diversity of 

transportation modes and accessibility: 

 

6.2.1 Multiple modes of transport 

The diversity of transport modes is a distinguishing aspect 

of sustainability, and it is one the markers of sustainable 
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transport in modern cities, implying availability of different 

modes of transportation. indicator contains three metrics: 

• Pedestrian movement: Pedestrian movement spaces are 

among the most potent and impactful components of 

sustainable urban housing [30]. a vital area that affects all 

urban functions as well as the economic, social, and 

environmental dimensions of its users, with its multiple 

components of sidewalks, crossings, and pedestrian areas, thus 

creating a sustainable residential neighborhood that achieves 

well-being and enhances social interaction for the population, 

and must strike a balance between pedestrian and car 

movement, The walking area is the primary section of the 

walkway and is allocated for people to stroll without barriers 

inside the sidewalk [31, 32]. Pedestrian traffic is a measure of 

the accessibility of services to develop a pedestrian 

environment with wider areas and high efficiency. 

• Cycling: It is one of the most essential ecologically 

friendly modes of transportation, since much research has been 

conducted to find fewer energy-consuming alternatives while 

also providing citizens with comfort and physical safety. It is 

also a source of tourism and entertainment inside the city or 

for individual use. As a result, it contributes to the 

development of a desirable urban environment for the general 

public [33]. 

• Public transport: Public transport is one of the most 

important factors affecting the development of the internal 

structure of the city, but it is not encouraged to introduce 

public transport in residential neighborhoods, but it must be 

provided on its borders, as well as the importance of having 

nearby stations that are easily accessible and achieve 

interconnection and integration between the various modes of 

transport, which include pedestrian corridors, bicycles and 

[34]. 

• Private transport: The usage of private transportation is at 

the final level of transport patterns, and the concentration of 

pedestrian traffic inside the neighborhood is tied to places, 

public squares, and recreational areas on the community's 

outskirts, which are supported by strong public transportation 

connections [33, 50]. 

The sustainable transport factor can be quantified using a 

questionnaire form and compared to field survey requirements 

for the study area, as well as the population's opinions. Based 

on the following factors [35]. 

• Pedestrian Realm   10% 

• Cycling                   25% 

• Public Transport     20% 

• Private transport    45% 

 

6.2.2 Accessibility 

Accessibility refers to the ability to meet demands through 

numerous means and is an essential measure of distance and 

correlation between uses. The ease of entry facilitates the 

convergence of residents in green spaces and recreational 

areas [36]. It refers to the ability to walk to public places and 

services in short distances, as long as the uses are diversified 

and mixed [37, 38]. Residents who live near green spaces 

report higher subjective well-being and stronger social 

relationships among themselves [39]. 

This index is based on the ability of 100% of the population 

to access various services in the area according to the 

following criteria [40, 41]: 

• The nearest green or recreational area within a maximum 

distance of 400 m. 

• Ease of access to educational services standard: Within a 

distance of arrival of a radius of 400 m. 

• Standard for easy access to health services: Within a 

distance of arrival of a radius of 800 m. 

• Ease of access to commercial services standard: Within a 

distance of arrival of a radius of 600 m. 

 

6.3 Social interaction and mix 

 

Man must engage in social interaction and communicate 

with others around him in order to survive. Without him, he 

will be cut off from his culture, his surroundings, and 

everything else. Social interaction serves as the foundation for 

the establishment and growth of residential groups, as well as 

the formation of individual and group relationships. The built 

environment facilitates social contact, as a specific residential 

environment can create space for strong social relationships 

among its occupants, the social factor is an important factor in 

achieving sustainable urban housing in residential 

neighborhoods, By achieving communication, participation, 

and enhancing opportunities for meeting between, population 

and thus contributes to creating a sustainable urban 

environment [9, 42]. 

The social mix and mixed use are inextricably linked since 

they both contribute to increasing social contact and coherence 

among different social classes, as well as bringing additional 

services to the neighborhood and making them easily 

accessible. It can be tested by conducting a field survey and 

learning about the community's opinions through a 

questionnaire form, with a criteria of 50% indicating a high 

percentage of social interaction among the population [43, 44]. 

 

6.4 High density 

 

Density is a key sustainability trend and component in 

sustainable urban housing. High density has an impact on the 

urban environment by promoting efficient land use and 

increased social interaction among residents. The major 

purpose and vision of high density is to focus on people, their 

activities, and the events that the population need, as well as 

to make them easily accessible within walking distance [45]. 

The high density factor can be quantified using two indicators, 

namely population and housing density (net and total), as 

shown below: 

 

6.4.1 Population density (Net and total) 

It is a typical indicator used in home planning and land use 

studies to determine the average population in a given 

geographic area. The net population density is the population 

divided by the residential area. The total population is 

calculated by dividing the population by the total area of the 

area, which includes public services and connected routes 

[46]. Special criteria have been specified for the indicator of 

net population density, which varies from 140 to 250 persons 

per hectare, whereas the total spans from 80 to 200 [47]. 

 

6.4.2 Housing density (Net and total) 

One of the most important indicators used in urban planning 

and housing research is net density, which is the number of 

dwellings divided by the housing area, whereas total density is 

calculated by dividing the number of houses by total area. 

Previous study [47] and new urbanites in America defined the 

net housing density index with a standard of 15 to 50 housing 

units per hectare, whereas the total varies from 30 to 40 [48, 

49]. 
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7. RESEARCH METHODOLOGY 

 

This research relied on a review of a number of previous 

literature that dealt with the concepts of sustainability and 

urban housing, with a focus on the factors of sustainable urban 

housing. Through this review, it was possible to reach a 

number of effective indicators for sustainable urban housing 

that can be applied in the urban context of Iraqi cities. Some 

of these indicators depend on mathematical equations and 

geographic information system maps to be measured, while 

other indicators depend on field surveys and questionnaire 

forms. Some information was also obtained from the 

Directorate of Municipality and Urban Planning in the city of 

Najaf. The borders of the Hindiyah neighborhood in the city 

of Najaf represent the spatial boundaries of the research, and 

the borders extend from (1/12/2024- 12/3/2024). See Figure 2. 

 

 
 

Figure 2. Research methodology 
Source: Researchers 

 
 

 

8. STUDY AREA: AL-HINDIYA NEIGHBORHOOD IN 

NAJAF CITY 

 

Al-Hindiya neighborhood is located in the northern sector 

of the city of Najaf, and in the northeast for the city center, as 

the city of Najaf is geographically located at the northeastern 

corner of the administrative region of the province of Najaf, at 

a distance of 160 km to the southwest of the capital Baghdad, 

to the southwest of the city of Hilla, south of Karbala, and to 

the west of the city of Diwaniyah. The Hindiya area was 

formed in 1984 for residential purposes. It is one of the new 

traditional communities. It was implemented by an Indian 

corporation, which is where it got its name. It is a community 

that spans 72.065 hectares and has a population of 8000 

people. Indicators generated from the theoretical framework 

were used in the study area to determine their presence, match 

them with specific requirements, diagnose them, and fix their 

problems in order to achieve sustainable urban housing that 

meets sustainability goals. As seen in Figures 3 and 4. 

 

 
 

Figure 3. The location of the study area (Al-Hindiya 

neighborhood) in the city of Najaf 
Source: Researchers based on the Arc Gis [50] 

Iraq 

Naj
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Figure 4. The borders and layout of the foundation of Al-

Hindiya neighborhood in Najaf 
Source: Researchers based on the Arc Gis [51] 

 

 

9. ANALYSIS OF INDICATORS 

 

The data used in the practical framework of the study were 

collected from the relevant government agencies (the 

Directorate of Urban Planning in Najaf, the Directorate of 

Najaf Municipality, the Department of Statistics in Najaf) and 

the field survey carried out by the researcher, as well as the use 

of the Geographic Information Systems (Arc Gis) program. To 

measure indicators of sustainable urban housing in the Al-

Hindiya residential neighborhood. 

 

9.1 Diversity 

 

This factor can be measured through two indicators: 

horizontal mixed land use and diversity of housing areas. This 

study benefits from the GIS program to calculate the area of 

land uses and know the percentage of diversity. 

9.1.1 Horizontal mixed land use index 

Mixed use has a great impact in encouraging people to bond 

with each other and meet their daily needs and achieve their 

cultural and social desires. The mixing index was calculated 

by applying the entropy equation, which ranges between 0-1, 

as the value (0) expresses the dominance of one use over other 

uses, and the value (1) expresses the presence of mixing at its 

optimal value. The percentage of the horizontal mixed use 

index in the study area was average, reaching (0.54), which is 

a good indicator that serves the basic needs of the population. 

as it indicates an average proportion, to establish a sustainable 

urban environment, it is vital to improve the mixed use index 

by diversifying land uses. As in Table 1 and Figure 5. 

 

Entropy index=- [∑ pi
k

i

ln(pi)] ln(k)⁄  

Ent =-[(0.506* In0.506)+ (0.0128*In0.0128) +(0.04708 

*In0.04708) + (0.00468* In0.00468)+ (0.01264 * In0.01264) 

+ (0.00222 * In0.00222) + (0.0409 * In0.0409) + (0.36111 * 

In0.36111)] / In(8) =0.54 

 

where, (Ent) represents the number of land uses, (pi) 

represents the percentage of each use (area of each use (ha) 

/total area × 100%), (i) the category of each use is equal to 1, 

(k) the number of types of uses. 

The value of this indicator ranges between (0) - (1), where 

the value (1) is the ideal value for the diversity of uses in the 

neighborhood, and the value (0) expresses the dominance of 

one use in the neighborhood. 

 

 
 

Figure 5. Horizontal mixed lnd uses 
Source: Researchers based on Arc Gis [52] 

 

Table 1. The percentage of horizontal mixed land use index 

 

Land Use Area (ha) Percentage % 
Mixed Land Use 

Index Value 
Standards Analysis 

Residential 36.46 50.65 

0.54 0-1 

Conforms to the standard in an average 

percentage in Al-Hindiya neighborhod in 

Najaf 

Commercial 9.264. 1.286 

Green spasces 3.390 4.708 

Publics 

services 
3.373 0.468 

Health 9.103 1.264 

Religion 0.1599 0.222 

Educational 2.9453 4.090 

Roads 26.060 36.111 

Total 72.065  
Source: Researcher 
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9.1.2 Diversity of housing area index 

The existence of housing types suitable for the various 

social classes of the population accomplishes the goals of 

sustainable urban housing, as evaluated by the Simpson 

coefficient, which ranges from 0 to 1. The value of 1 indicates 

that there is ideal diversity in dwelling kinds, whereas 0 

indicates that there is just one type.  

 

Simpson index = 1 − ∑(Ai
An⁄ )2  

 

where, Ai: Number of each residential category, An: The total 

number of all residential categories, The value of this indicator 

ranges between (0) - (1). 

 

S housing=1 − [(226/800)2 + (350/800)2 + (224/800)2] 
=1-[0.0798+0.1914 +0.0784]=0.65 

 

It was discovered with the results of the field survey of the 

study area and the reliance on digital data, which includes 

three categories according to the areas of excretion in the 

Hindiya residential neighborhood (200, 250, 300), that the 

value of the Simpson coefficient was (0.65), which is a good 

indicator because it serves the needs of the population in 

various categories and classes. As in Table 2 and Figure 6 as 

follows.  

 

 
 

Figure 6. The types of residential units in Al-Hindiya 

neighborhood 
Source: Researcher based on Arc Gis 

 

Table 2. The value of the housing area diversity index 

 
The 

Dimension 
Indicator 

Studied 

Neighborhoods 
Category 

Area 

m2 

Number 

Units 
Percentage  

Diversity 

Index 
Standards Analysis 

Veridian 

dynamics 

diversity 

Diversity 

of housing 

area 

Al-Hindiya 

District 

First 

category  
200 226 28.25% 

0.65 
0-1 

By comparing 

the reality of 

the situation 

with the 

criterion, it was 

found that the 

diversity index  

Second 

category 
250 350 37.5% 

Third 

category 
300 224 22.5% 

Total 800 100% 
Source: Researcher 

 

9.2 Sustainable transport factor 

 

The study addressed the sustainable transport factor using 

the following metrics, which contribute to the creation of an 

integrated and multi-option transportation system that 

achieves sustainability. Each indication contains a number of 

sub-indicators, as follows: 

 

9.2.1 Multiple modes of transportation 

The transport multiplicity index is calculated using three 

secondary measures: pedestrians, bicycles, and public and 

private transport. The field assessment of the research region 

reveals that there is no diversity in travel patterns because 

there are no actual public transport stations or other 

requirements to meet the public transport index in the Hindiya 

neighborhood. 

The movement of people and cyclists was measured using a 

questionnaire, then analyzed and compared to the standard. 

The results showed that the indicator of pedestrian and bicycle 

mobility was achieved in good proportions, which is 

comparable with the standard, as well as the inadequacy of 

public transportation and the lack of stations. This is illustrated 

in Table 3. 
 

9.2.2 Accessibility 

Criteria have been developed to determine the most 

appropriate amount to measure the index of accessibility to 

basic services within the neighborhood. The measurement of 

the indicator depends on the ability of 100% of the population 

to access services. Through comparison with the standard, it 

was found that there is a high degree of accessibility within the 

neighborhood as a result of the availability of safety for 

pedestrians and the proximity of services to each other. The 

results showed that ease of access has been achieved to a large 

degree, and thus it contributes to achieving the objectives of 

the study and creating a sustainable urban environment. As 

seen in Table 4 and Figure 7. 

 

 
 

Figure 7. The distances of accessibility to recreational, 

educational, commercial and health services 
Source: Researchers based on Arc Gis 
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Table 3. The value of the multiplicity of transport patterns index 

 

Worker Indicator 
Forms of 

Transportation 
Standards 

Receiving 

Area 
Analysis 

Sustainable transportation 

factor 

Multitude, pluralism, 

plurality 

transport patterns 

Pedestrian realm 10% 50% Completed 

The cycling thing 25% 20 % Completed 

Public transportation 20% 10% Unverified 

Private transportation 45% 20% Unverified 
Source: Researchers 

 

Table 4. The extent to which the accessibility index has been achieved 

 

Worker Indicator Forms of Transportation Standards Receiving Area Analysis 

Sustainable transport factor Accessibility 

Green spaces and areas 400 m Buffer Completed 

Cultural educational services 400 m Buffer Completed 

Heath services 800 m Buffer Completed 

Merchant services  600 m Buffer Completed 
Source: Researchers 

 

9.3 Social interaction 

 

It examines the possibility of social interactions within 

urban spaces in the study area. According to the questionnaire 

form and the field survey shown, it was found that the 

percentage of social interaction and participation among the 

population is identical to the standard, reaching 53%. which is 

a good percentage. Paying attention to human comfort, 

interactions with neighbors, and meeting and communicating 

with each other contributes to achieving the social goals of 

sustainable urban housing and thus creating a sustainable 

urban environment in residential neighborhoods. 

 

9.4 High density 

 

The density factor is one of the most important aspects in 

shaping the urban structure and achieving sustainability 

objectives, The high density factor is one of the most important 

goals of sustainable urban housing, because it achieves 

optimal use of land, reduces energy consumption and 

conserves resources, and the compactness resulting from high 

densities encourages social interaction in the study area. To 

compute this factor, two indicators, namely population and 

housing density, were extracted measured according to the 

accepted standards, which are as follows: 

 

9.4.1 Net and total population density 

The research of the study region revealed that the net 

population density was 222 people per hectare. The total 

density reached 111 persons per hectare, which is similar to 

the standard because of the high population concentration and 

the proximity of services to each other.  

 

9.4.2 Net and total housing density 

The net housing density was a fair value, at 22 dwelling 

units per hectare. The total number of dwelling units per 

hectare was 11, which is lower than the minimum due to the 

residential neighborhood's green areas, outdoor gardens, and 

wide pedestrian pathways. As seen in Table 5. 

 

Table 5. The high density in the study area 
 

Worker Indicator Densitometers Standards Receiving Area Analysis 

High density 

Population density 
Population density 140-250 persons/ha 222 persons/ha Completed 

Population density 90-160 person/ha 111 persons/ha Completed 

Density of dwellings 
Net housing density 15-50 units/ha 22 units/hectare Completed 

Total housing density 30-40 units/ha 11 units/hectare Unverified 
Source: Researchers 

 

 

10. RESULTS AND DISCUSSION  

 

This research study conducted on the importance of 

analyzing and measuring indicators of sustainable urban 

housing and its role in achieving sustainability goals and 

establishing residential neighborhoods in which accessibility 

is achieved, and through the results of analysis, field survey, 

charts and maps, found that for the diversity factor, the value 

of the horizontal mixed land use index was 0.50, which is an 

average percentage compared to the standard due to the 

dominance. The housing area diversity indicator was 

determined to be extremely good, as the percentage of 

diversity in housing areas reached 0.73, which is a high 

percentage compared to the standard due to the presence of 

three types of housing areas. Regarding the factor of 

sustainable transport, with regard to the indicator of the 

multiplicity of transport patterns, it was clear through the field 

survey and questionnaire of the population and comparison 

with the criterion that the study area varies in transport options, 

but the use of public transport is very low due to the lack of 

public transportation stations close to the neighborhood. 

Through the survey of the study area and based on the given 

criteria, it was discovered that the accessibility index is very 

good since the accessibility of the essential services were 

realized at a very high rate. With regard to the factor of 

interaction and social mix, and based on the criteria and the 

field survey of the study area, it was found that the community 

participation index and the interaction of the population 

among them was achieved at a good rate, because the 

availability of mixed uses, accessibility and interest in the 

movement of pedestrians helps to enhance community 

interaction and participation and the interaction of the 
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population among them. In terms of the density factor, the 

results of the analysis and field survey revealed that the value 

of the population density index and housing density is good 

and commensurate with the criterion as a result of population 

concentration and service location from one another. The 

investigation revealed that the Hindiya neighborhood has 

planning and housing characteristics that accomplish some of 

the aims of sustainability and sustainable urban dwelling. 

Based on the results, it can be said that the study area is 

characterized by a number of good characteristics that qualify 

it to be a sustainable urban environment. Also, some indicators 

that achieved low results can be addressed using planning 

methods in a phased manner to provide sustainable housing for 

their residents. As seen in Table 6. 
 

Table 6. The final results of calculating the values of the indicators and the method of measurement according to the proposed 

methodology for the study area (Al-Hindiya neighborhood) 
 

The 

Dimension 
Indicator 

Methods of 

Measurement 
Standards Case Analysis 

V
er

id
ia

n
 D

y
n

am
ic

s.
 

D
iv

er
si

ty
. 

Horizontal mixed use Entropy index 0-1 0.50 

Comparing the actuality of the 

situation to the standard, it was 

discovered that the value of the 

indicator matches the standard by an 

average percentage. 

Diversity of housing area 
- [Chewing 

loudly] – Simpson 
0-1 0.73 

This proportion is good when 

compared to the standard, indicating 

the availability of various sorts of 

population places for all community 

classes. 

S
u

st
ai

n
ab

le
 T

ra
n

sp
o

rt
at

io
n
 

Multitude, 

pluralism, 

plurality 

styles 

transportation 

Pedestrian 

realm 

Criterion 

mostadam 

10% 50% 

The proportion of the indicator is high 

compared to the standard, indicating 

that services are close to one other and 

may be accessed by foot. 

The cycling 

thing. 
25% 20% 

By comparing the actuality of the 

situation to the standard, it was 

discovered that the proportion is 

similar. 

Public 

transportation 
20% 10% 

The field survey revealed that there are 

no public transportation terminals 

serving all people in the neighborhood. 

Private 

transportation 
45% 20% 

The field survey revealed that the 

usage of private vehicles is very low 

due to the accessibility of maternity 

services and the absence of necessity 

for private mobility within the area. 

Accessibility 

Grean areas 

Criterion 

mostadam 

400 m Completed 

Through the (Buffer) drawing use of 

the (Arc Gis) program and, it was 

found that the indicator was achieved 

and the population's ability to access 

services was achieved by 100%. 

Cultural 

educational 

services 

400 m Completed 

Health 

services 
800 m Completed 

Merchant 

services 
600 m Completed 

H
ig

h
 D

en
si

ty
 

Population 

density 

Net 

population 

density 

Population, 

residential area, 

total area 

urban housing 

standard 

140-250 

persons 

/hectare 

222 
Comparing the reality of the situation 

with the standard revealed that 

population density index is achieved at 

a good rate and adheres to the 

criterion. 

Total 

population 

density 

90-160 

person 

/hectar 

111 

Density of 

dwellings 

Net residential 

density Number of 

residences 

/residential area, 

total area 

urban housing 

Standard 

15-50 

units/hectar 
22 

By examining the study area and 

comparing it to the reality of the 

situation, it was determined that the net 

housing density index is attained by a 

little percentage and is not realized for 

the total housing density because of 

the presence of numerous unutilized 

regions. 

Total 

residential 

density 

30-40 

units/hectar 
11 

In
te
ra
ct
io
n
 

S
o

ci
al

 

Community engagement and 

population interaction 

Questionnaire 

form and specific 

criterion 

50% 53% 

The study's findings, when compared 

to the reality of the situation, revealed 

that the index of community 

engagement and interaction was met at 

the same rate as the benchmark, which 

is a good percentage. 
Source: Prepared by the researchers 
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11. CONCLUSIONS 

 

Based on the findings, it is possible to conclude that the 

derived indicators can be used as tools in urban planning to 

improve the quality of residential neighborhoods well as the 

trend toward sustainable urban housing that meets the 

population's needs and desires while also improving the 

quality of social and material life. The study identified some 

weaknesses in the study area that must be addressed, such as 

encouraging mixed use and converting some residential uses 

to commercial or administrative uses that serve and meet the 

needs of the population, as well as reducing empty spaces in 

the neighborhood to achieve the residential density factor. 

Providing public transportation terminals and promoting 

pedestrian circulation through the installation of walkways and 

medians,to encourage people to walk. The study area needs a 

number of planning treatments to enhance sustainability, 

including: Encouraging horizontal mixed use of land by 

replacing residential use with a variety of other purposes. The 

Hindiya neighbourhood must have a variety of mixed-use 

developments (residential, commercial, and recreational) that 

contribute to increasing quality of life and urban sustainability. 

Humanitarian interactions and social activities should be 

encouraged. This study constitutes one of the contributions 

towards the transformation of the study area in particular and 

the city of Najaf in general towards sustainability, while 

providing housing for the most needy groups. It also opens up 

research horizons to measure indicators of sustainable urban 

housing in other neighborhoods of the city of Najaf, to identify 

the deficiencies and weaknesses that the housing sector suffers 

from in this city. Based on the results of this study, it is 

possible to delve into examining the relationship between 

indicators of sustainable urban housing and the sense of place, 

while identifying effective indicators for this. The impact of 

sustainable urban housing indicators on the urban form of the 

city or its revitalization can also be studied. 
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