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Abstract

Urban inadequacies, such as the lack of proper housing systems and the declining road
network efficiency, represent significant challenges for cities globally, particularly in developing
nations. These shortcomings exert a negative effect on social equity, economic development, and
urban sustainability, directly impacting the quality of life of urban inhabitants. Given that
housing is an essential human need and road networks are fundamental for mobility, commerce,
and social interaction, addressing these deficiencies is critical. Consequently, this study
investigates these issues by incorporating planning strategies that integrate housing units and
transportation systems into urban master plans. This research provides a comprehensive review
of the pertinent literature regarding housing shortages, urban deficit analysis, and urban planning
trends. Using the Scopus database for the period from 2001 to 2025, this study performs a
bibliometric analysis supported by VOSviewer to demonstrate research trends, collaboration
networks, and thematic clusters. Furthermore, the paper evaluates various methodological tools
utilized in these studies, specifically Geographic Information Systems (GIS), Multi-Criteria
Decision Analysis (MCDA), network analysis, and scientometrics. Finally, this research reviews
diverse practices and identified the core difficulties faced by developing countries struggling to
achieve sustainable urbanization.

Keywords: Bibliometric analysis; Urban Deficit Analysis; Urban planning; Housing Shortage;
Road Network Efficiency.

1. Introduction

Planning of cities can be a very important tool that can help them deal with the problem
of growing populations and the resulting rise in economic activities and needs in infrastructure.
Studies have shown that urban planning systems have a long-term effect on the structure of
urban environments [1]. Being a part of urban sustainability, good urban planning involves the
development of a vision that takes into consideration the present needs, while protecting future
needs, which leads to the establishment of a balance between urban development and
environmental protection. Urban planning is strongly concerned with transport systems [2]. Due
to rapid urbanization, traffic jams have been a common problem in many cities. Furthermore, the
nature of transportation usage,, as well as the variety of vehicles in use, also greatly influences
the land use patterns and their overall effectiveness [3].
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Within the context of the rest of the world, urbanization is referred to one of the main
causes of numerous serious problems, especially in developing countries. These problems can
occur in the course of population formation, and not just in the case of population growth, thus
affecting the evolution of other critical areas and operations. This disproportion undermines the
ability of urban management to respond effectively to the elements of the built environment,
making it one of the most urgent modern and future issues of major cities. To understand these
problems, past and present trends of population and activity inside urban places are analyzed,
which fall within the domain of urban planning. Moreover, terms similar to the master plan are
also used in the field [4].

Irag is no exception, and its road system is believed to be incredibly dangerous; this is
mostly due to the fact that the road network has poor surfaces and is improperly maintained on a
daily basis. This condition has a negative impact on the functioning and stability of the vehicles.
These shortcomings increase the likelihood and severity of road accidents, especially with the
ongoing poor state of the roads. Studies have shown that road traffic accidents are among the
major causes of high mortality rate that has been experienced in Iraq [5]. Recent years have seen
a significant spike in the number of vehicles purchased, which has not been accompanied by
corresponding improvements in the transportation infrastructure to accommodate this increase.
This imbalance has led to increased traffic congestion and high accident rates. Therefore,
effective traffic safety management should be implemented in the transport system, and the main
aim of reducing the number of road accidents and traffic-related injuries is paramount on Iraqgi
roads [6],[7].

According to the World Health Organization’s estimates, the rates of road-related deaths
in Europe and North America have decreased significantly in the past, whereas there are no
similar positive shifts associated with other parts of the world (World Health Organization, 2018,
Global Status Report on Road Safety 2018). The statistics classify Irag as a middle-income
country with an incidence of 20.7 deaths per 100,000 people, recorded in 2016. Moreover, the
annual statistical reports prepared by the Iragi Ministry of Health show that the deaths caused by
road accidents were the 8th leading cause of deaths in Iraq in 2017 and 2019, respectively,
accounting for 3.47% and 4.9% of total deaths [8].

Despite the extensive literature on urban expansion, a critical research gap persists in the
fragmented treatment of the housing and transportation sectors. Traditionally, these are
addressed as isolated challenges, overlooking the systemic "Urban Deficit" that arises when
housing growth is decoupled from road network efficiency. The innovation of this article lies in
its integrated bibliometric approach, which synthesizes two decades of global research to
redefine "Urban Deficit" not merely as a lack of assets, but as a strategic misalignment with the
city master plans. By identifying the intersectional failures between residential demand and
infrastructure supply, this study provides a novel theoretical framework to harmonize housing
and transport planning within more resilient urban master plans. The current research paper
attempts to summarize and demarcate the available literature in the body of knowledge,
including academic and practical views, which examine (a) how housing and road network
deficits are conceptualized and measured and (b) how these deficits can be compared and
reconciled with the provisions of urban master plans. The study will use the methods of
scientometrics and systematic review to determine the publication trends, theoretical
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foundations, research methodologies (geographic information systems, network analysis, and
multi-criteria decision analysis), geographical orientation, and current gaps in the knowledge.
The general purpose is to scan the terrain of knowledge and propose possible research avenues
and approaches that will enable the integration of housing and transportation concerns into how
master planning is conducted.

2. Literature Review

2.1. Conceptualizing “Urban Deficit.”

The absence of adequate spaces in urban areas, infrastructure, and amenities that improve
the living conditions in residential areas is called urban deficit. This concept creates a
methodological and conceptual problem because of its complexity and heterogeneity of its
aspects [9]. This global complexity is further evidenced by reports indicating that poor
infrastructure development and a lack of sufficient public space are recurring consequences of
housing policies worldwide [10]. To operationalize this concept, governmental and international
bodies have attempted to institutionalize its definition; for instance, in 2009, the Chilean
Ministry of Urban and Rural Development, working with the Commission of Housing and Urban
Studies (CeHU), established a definition of urban housing shortage, which was characterized as a
series of urban and housing deficiencies that had a strong influence on housing progression and
quality of life. Complementing this view, the Inter-American Development Bank (BID)
recognized in 2018 that the qualitative issues are tied to the urban features available to the
population [11]. Nevertheless, the reality of urban problems remains subjective in the minds of
inhabitants, primarily through low accessibility and insecurity a gap that highlights why the issue
is complicated and often assessed with an insufficient set of variables [12]. In order to consider
the efficacy of those policies, a set of indicators has been proposed, one of which is access to
housing and urban facilities (see Table 1).

Table 1: Dimensions of the housing deficit and indicators (Source: [13])

Quantitative The number of housing units that | — Availability of exclusive homes

need to be produced to satisfy the | — Affordability

housing needs of the current — Allegamiento

population — Overcrowding
Qualitative Lack of quality of construction — Habitability

material and availability of basic
services such as drinking water,
sewage, and electricity

— Availability of services

— Quality of construction

— Availability of bathroom and kitchen
inside the house

— Privacy

Lack of the availability of urban
spaces, infrastructure, and access
to facilities or amenities, such as
hospitals, schools, and parks, that

— Availability of urban spaces and
infrastructure

— Quiality of the urban spaces

— Accessibility and availability of
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contribute to the quality of life in
residential areas

homes to amenities and facilities
— Safety

Social

Lack of non-physical or
intangible aspects, such as a sense
of integration and social cohesion
at the local level of the
neighbourhood or building

— Social networking

— Social interaction

— Sense of community
— Sense of belonging

— Bonding social capital

— Interpersonal trust

— Solidarity

— Neighbourhood attachment

— Neighbourhood social cohesion

2.2. Housing Shortage: Measurement and Spatial Analysis

The housing shortage is described as the difference between the number of dwellings that
are available without supply constraints and the actual number of dwellings. The concept of the
scale of this shortage is essential to policymakers, who can calculate the degree of the housing
supply problem and the efficiency of solutions. However, this has been overly discounted in
earlier studies that assume that the housing shortage is less than it would have been without
historical construction rates or family formation rates continuing into the current period. This
assumption does not consider how supply constraints have contributed to historical trends.

To address these limitations, recent empirical models have shifted toward integrating
spatial and economic variables. In 2021, a supply and demand framework was used in an applied
study in the United States to evaluate the real national housing shortage. The study exploited
county data regarding land allocation with reference to housing prices, and it was one of the first
instances of such a broad-based analytical model that is applied in this case. The results of the
research study showed that the national housing crunch was estimated at 20.1 million units,
which amounted to 14.1 percent of the total national housing stock. It was estimated to be four to
five times higher than previous estimates and 13 times higher than the White House estimate,
thus creating a more realistic picture of the housing gap and a sophisticated strategy of dealing
with it. Moreover, the findings of the study showed that the extent of the housing shortage was
lower in areas with less rigid urban planning and higher in areas with strict regulations and high
demand for housing, which is in line with the theoretical forecasts in the field of economics on
the interrelation between regulation, demand, and shortage of housing supply [14].

While the US study emphasizes regulatory and market constraints, the challenge of
housing accessibility in developing contexts often involves deeper socio-economic disparities.
Access to housing, which is a fundamental human necessity, helps improve the quality of life.
Housing is a reliable and vital asset for generation and investment opportunity worldwide.
Income disparity has resulted in housing shortages and unequal economic growth among various
races and ethnicities from around the world. A study was done based on the TG-12 Technical
Group report issued by the Government of India. The research was limited to the National
Capital Region (Delhi), and the period 2001 to 2011, and its focus was on the living conditions
through indicators such as housing aging, overcrowding, and household homelessness. Based on
TG-12 data, the study estimated that about 18.78 million urban households in India did not have
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adequate housing, i.e., there was a high level of overcrowding and a shortage of housing units. It
also showed that mismanagement of financial resources was contributing to the poor condition of
existing housing, and it rendered it unlivable for some. An attempt was made to measure the
composite parameter of housing scarcity using a composite index in nine districts of Delhi, and
the analysis findings showed an asymmetrical pattern of distribution of housing scarcity across
districts. Researchers also concluded that the housing deficit became significantly worse between
2001 and 2011, especially in the northern and central districts and New Delhi. The results also
demonstrated that six out of the nine counties saw an increase in housing scarcity, in addition to
homelessness rates rose in all nine counties, while rental units increased in seven counties,
indicating an increase in pressure on the region's housing market in that period [15].

Further extending this spatial complexity to other developing regions, one of the studies
conducted in urban centers in sub-Saharan Africa, South Asia, and Southeast Asia examined the
current issues of homelessness and rapid urbanization. Scholars were interested in the question of
how fast urbanization, in fact, more than economic growth, is impacting living conditions and
the suitability of housing in these neighborhoods. It employed multilevel econometric analysis of
both cross-sectional data on households and aggregate data at the regional level. This analysis
cross-tabulated both demographic and health survey data with population-related data of
functional urban areas, which are simply defined as densely populated areas and those
functionally linked with surrounding suburbs. These findings demonstrated that, on average,
increased urbanization was linked to improved living conditions and reduced regional rates of
housing shortages. Interestingly, the research also discovered a non-linear trend, specifically a U-
shaped correlation between suburban urbanization rates and housing shortage rates, whereby,
suburban development is initially beneficial to housing conditions until a threshold, after which it
reverses and exacerbates the housing crisis. The researchers concluded that the understanding of
the dynamics of areas surrounding the cities is necessary to create policies that can help reduce
housing shortages and enhance the living conditions in fast-growing urban regions [16].

These diverse geographic findings converge on the conclusion that the reason this is so
complex is that there were housing issues before the crisis, and it is very hard to isolate their
consequences. Housing shortages have been building up over many years of underproduction,
and prices have risen, making affordability more of a problem. Moos et al. (2018) revealed that
these problems have been made worse by demographic changes, in particular due to the
increased number of millennials seeking urban housing [17].

2.3. Road Network Efficiency: Indicators and Methods

The increase in the number of automobiles on the roadways, especially in cities, has
caused traffic congestion. While vehicles are meant to improve the lives of people, their
application can sometimes have negative implications, degrading them. Traffic difficulties in
metropolitan settings are brought about by inconsistencies between street capacity and traffic
load, as well as poor management of traffic and pedestrian movements. The street and road
network are a very important part of the urban transportation system and guarantees the
efficiency of a city in general. The urban transport, as represented by the street and road network,
is part of the dynamic system of each city, unique and integral. The urban road network is a
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complex technical system that serves the needs of drivers, passengers, and pedestrians in terms
of traffic and services.

To bridge the gap between these theoretical systemic requirements and practical urban
challenges, empirical evidence from specific metropolitan contexts is essential. A study carried
out in Kyiv, Ukraine, in 2022 set out to tackle the problem of inefficient operation of street/road
networks in large cities, and the related problems of congestion, time costs, and economic
impacts. Researchers based their findings on a scientific analysis of urban roads and field
observations of traffic flow in Kyiv. They were able to categorize the factors that impact network
performance and create a hierarchical model of their impact priorities. They were also able to
determine that 75-85% of traffic jams occur daily at the same locations, and they concluded that
the result of intelligent traffic management and optimum bottleneck design contribute to
reducing delays, lowering the rate of fuel consumption, and having positive economic and
environmental impacts [18]. Furthermore, addressing road network efficiency necessitates a shift
toward sustainable transport paradigms. This includes integrating public transportation systems
as a viable alternative to reduce private vehicle dependency, thereby mitigating chronic
congestion and enhancing the overall urban mobility framework.

Building on this hierarchical understanding of network performance, the literature
suggests that assessing is essential. The evaluation of transport network functioning has been
widely explored. Studies usually utilize key performance indicators to evaluate the operation of
urban road networks. Some studies focus on traffic flow quality, using some indicators, like trip
duration, delay at junctions, and traffic flow, to guarantee quality flow [19].

In contrast, other scholars shift the focus from flow quality to public safety, analyzing
road accident and fatality statistics [20]. Others measure performance in terms of network
accessibility, which in turn is the ease of reaching desired places. Other assessments may include
pollution levels and road maintenance, among others. The working of the urban road network is
dependent on several factors [21].

Ultimately, the multidimensional nature of these indicators reflects how network
connectivity has been found to have effects on road users, delay [22], tourism [23], and
economic growth [24].

From the perspective of highway authorities, various road authorities, and international
development organizations such as the World Bank and the Asian Development Bank,
transportation connectivity remains an important measure of network performance [25].

2.4. Integrating housing and transport analyses

Decisions about where to live and work are an important influence that determines the
final shape of the new urban fabric and play a key role in determining travel movement, related
greenhouse gas emissions, and energy use. Furthermore, the ability to understand and predict
residential and work site selection processes is extremely important for long-term sustainable
urban land use and transportation strategies. Therefore, in order to understand residential and
work site selection processes, the interaction between different site-specific characteristics
observable at several spatial scales and the heterogeneous characteristics of decision-makers
need to be analyzed.
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To explore these interactions empirically, research has investigated the sequential nature
of household decision-making in developing urban contexts. A pilot study was carried out in the
second largest city of Ghana, Kumasi, West Africa, to understand housing and work choice
mechanisms at the household and individual level within an urban context. The study used data
from a cross-sectional study of 665 households and 1,158 workers, and it focused on analyzing
the interaction between housing and work decisions over time. The results showed clear
differences in spatial preferences between households and individuals, whether in terms of urban
area type, housing type, or rental arrangements. The analysis also showed that housing choice
decisions are made before work location choices, suggesting that there is a sequential choice
process between first home choices and later job choices. The study concluded that knowledge of
the interrelationship is contributory to informed planning support systems development and
integration of site choice in sustainable urban development and transport management policies
[26].

This sequential logic underscores why residential development is perceived to be one of
the most noticeable factors that influence the dynamics of land use, and residential development
represents the largest share of overall land use in urban areas [27], [28].

Consequently, monitoring and simulating people's residential and work site selection
behavior have been the subject of research in a multidisciplinary field of study known as Land
Use-Transport Interaction (LUTI) modelling. This field is concerned with the development of
advanced dynamic simulation models that are applied as decision support systems for the
integrated land use development policies and travel demand management [29], [30]. LUTI
models contribute to explaining and predict how the urban site selection processes are shaped at
the micro level of emerging urban structures and their co-evolution with mobility patterns [31],
[32].

While traditional LUTI models provide a snapshot of these interactions, contemporary
research emphasizes the necessity of incorporating temporal dynamics to capture long-term
shifts. Another study conducted in Germany by the Technical University of Munich (TUM)
suggested a dynamic model of the integration of transport and land use interaction to
comprehend the influence of the transport system on residential decision-making. The scholars
applied a multi-year simulation model in order to explain time lags between city mechanisms,
including shifts in travel patterns and population movement, as well as the development of
infrastructures. The findings showed that this dynamic approach offers a higher capacity for
assessing transport policies and city planning than traditional models, which fail to capture
temporal development [33].

2.5. Master plans and alignment studies

Basically, master plans are organizational and administrative tools formulated and
implemented by local urban authorities, based on the principle that "most planning
responsibilities fall under the local level”. These plans serve as the basic tool for the guidance
and control of the urban development process. Population density is not dealt with directly but
indirectly via zoning of land use and urban development rules [34]. Master plans, also known as
comprehensive city plans, cover the state's institutional vision for regulating urban development
at the local level. They are legally binding, and they are the prime reference when addressing
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urban growth and expansion. They include predefined sustainable objectives in order to mitigate
the adverse effects of urban sprawl and contribute to urban development management by
promoting equilibrium between economic and social components of development. Master plans
are an integrated system that is developed, implemented, evaluated, reviewed, and re-approved
by municipalities as a way to achieve effective management of urban growth pathways. The
process of preparing, modifying, and reviewing these plans, as well as formulating new ones, is a
systematic, iterative, and exploratory cycle that expresses the dynamics of urban planning and
requirements of sustainable development [35].

Despite their comprehensive design, the practical efficacy of master plans is often
challenged by rapid urban shifts. Although master plans are futuristic and involve the
establishment of long-term strategic measures, in certain cases, the plan may become ineffective
in its potential to be effective and also may become outdated in a lesser span of time than needed
as per the set time scale by the state, and hence lose its potential to guide urban development
procedures efficiently. Hence, it is important to conduct a systematic evaluation of the level of
correspondence between the planning theory and the applied practices and their results, together
with the analysis of the effectiveness of the current planning system in the regulation and control
of the path of urban development [36], [37].

Case studies across different geopolitical contexts illustrate this varying degree of
alignment. A study was conducted in Mashhad, Iran, in 2021 titled "On the Master Plan
Conformance with Urban Reality: A Comparative Assessment” to assess the conformity of the
Third Master Plan with urban reality. It was based on demographic and spatial indicators using
Delphi technology and Geographic Information Systems (GIS). The results showed that in the
second alternative of population projections, the conformity rate reached 83.52% with a
northwest-oriented growth trend in accordance with the plan. The study also showed that the
inconsistency of land use occurred at 24%, and the implementation rate reached 94.7%, despite
uncontrolled urban expansion and delay in the construction of some roads. The study concluded
that the plan was successful in predicting the population and spatial trends, but had shortcomings
in controlling the urban boundaries and implementation rate of certain land uses. It noted the
importance of ongoing evaluation as well as institutional cooperation to ensure that plans are
kept in line with the changing urban landscape [38]. In contrast to the relatively high
demographic conformity in Iran, other regions exhibit a deeper disconnect due to rapid economic
transitions. In Nanjing, China, the main objective of a study in 2013 was to evaluate the
consistency between the master plan in the period 1991-2010 and the actual urban development
situation after economic transformation. It was based on institutional and political analysis using
spatial and economic indicators. The results showed that the plan foresaw the growth trend in the
city and overlooked the control scope of expansion and land use. Local alliances helped in
speeding development, but were always vulnerable to stronger influences. The study concluded
that there was a need for more flexible mechanisms and institutional coordination in ensuring
that plans are relevant to the changing realities [35].

To move beyond qualitative institutional analysis, recent literature has prioritized
objective spatial quantification methods to detect these misalignments. Another study, conducted
in Mutare, Zimbabwe, in 2015, aimed to test the effectiveness of the city's master plan "in
guiding the city's urban development and regulating land use to achieve environmental
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sustainability”. Researchers used a superposition analysis with the help of Geographic
Information Systems (GIS) to compare the land use proposals formulated in the master plan with
the existing land use pattern within the city. They also applied an error matrix and the kappa
coefficient to quantify the level of conformity between the urban plan and existing development.
The results showed a high degree of conformity overall, although deviations were found in
certain land use categories. The study concluded that the use of GIS -based methods of
monitoring urban compliance is an objective, fast, and effective approach to detect
nonconformities at an early stage and it contributes to promoting sustainable urban management
[36].

2.6. Methods Used in the Field: Spatial Tools, MCDA, and Scientometrics

Previous studies have adopted a variety of sophisticated analytical tools in order to fully
analyze aesthetic urban deficits in correlation with city master plans. Geographic Information
Systems (GIS) have been identified as a key tool in spatial studies, enabling a spatial framework
for complete spatial analysis and visualization of data. This has helped decision-makers gain an
understanding of urban problems and achieve a more comprehensive and accurate evaluation of
alternatives [37].

Complementing these spatial visualizations, network analysis has also been applied to
determine the efficiency of road networks, including accessibility, connectivity, and
compatibility with projected urban growth. These techniques have proven to be powerful tools in
urban studies, making it possible to represent system components and map relationships between
them, thereby providing a paradigm for understanding the spatial and functional structure of the
city. Such approaches contribute to recognizing a more holistic state of urban systems by
pointing out levels of connectivity, efficiency, and accessibility of urban areas, which improves
precision in analysis and supports scientific and engineering-based planning decisions [38].

While spatial tools address the "where" of urban deficit, the "how" of decision-making
often requires robust evaluative frameworks. The multi-criteria decision analysis (MCDA) has
been a popular general framework that comprises a number of alternative evaluation and
comparison methods based on several criteria. Among the most well-known approaches is the
Analytical Hierarchy Process (AHP) [39], [40], which breaks down complex problems into
smaller and more manageable sub-problems. It has a simple methodology, based on the intuitive
capacity of decision-makers to make dichotomous comparisons of elements of a problem. This
renders it one of the most popular and much-utilized MCDA methods in engineering and
management. AHP may also be categorized as a compensatory model, as it gives the chance of
balancing different criteria; it is highly flexible in circumstances that require trade-offs between
competing goals[41].

The evolution of these methodologies has recently expanded to include large-scale data
synthesis and temporal monitoring. Research has used remote sensing in determining land-use
changes, and economic models have been used to estimate affordability. Advanced
methodological measures such as bibliometric and scientometric analyses (scientific mapping,
perceptual visualization) were also used to investigate the dynamics of scientific knowledge
formation and trace its evolution over time. Such approaches facilitated the discovery of
intellectual frameworks and social systems that come with scientific research and demonstrate
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patterns of interrelatedness and overlap of thousands and even millions of published articles and
studies [42]. Crucially, the literature of the time indicated a significant methodological
separation; the transportation literature failed to apply similar indicators to the housing literature,
and the syncretic treatment of the concept of urban deficit as a holistic subject matter did not
exist.

Recent empirical applications demonstrate a trend toward overcoming this separation by
combining Remote Sensing and econometric modeling. A study was conducted in Rajasthan,
India (1988-2018) using the Landsat 5, LISS-3, and Sentinel-2A MSI satellite images to estimate
landscape change as well as to evaluate ground-truth-based land cover maps. The review showed
that the agricultural land, barren land, built-up land, and tree cover had significant changes,
where agricultural land declined by 4.75 per cent during the period 2008 to 2018. The forecasts
of 2031 and 2041 indicated further decline in the cropland and a rise in uncultivated areas. The
paper has highlighted the application of government land management practices in order to
reduce the amount of agricultural and forest land transferred to degraded land, which will enable
the use of resources in a sustainable manner[43].

Similarly, addressing the socio-economic dimension, a different study in Ankara, Turkey
(2016-2018) examined the demand dynamics and housing affordability through the use of
econometric models. Using the figures obtained in the previous housing projects, the researchers
used the Johansen cointegration test, analysis of variance (ANOVA), and impulse response
testing to determine the causality between the macroeconomic variables and the housing
demand. It was found that the level of homes sold as a measure of demand had a direct
correlation with mortgage interest rates, building and occupancy permits, and household
expenditure. The research has concluded that a stable macroeconomic condition means that
consumers are likely to invest in housing as a residential place as well as a social status-
generating mode. The paper introduced a housing demand model that can assist both real estate
developers and policymakers in comprehending the impact of supply and income on housing
transactions and provide viable indicators for future housing strategies [44].

Ultimately, the most recent literature points toward a hybrid synthesis of these
methodologies to achieve sustainable governance. In addition to a study in the coastal regions
(2025), a sustainable framework for planning urban settlements was created with the help of GIS
and MCDA when the AHP and TOPSIS methods were used. It involved 16 objective data layers
such as land use, slope, population density, drainage, elevation, and closeness to infrastructure
and services. The findings showed 16% highly suitable, 32% suitable, 26% moderately suitable,
20 % low suitability, and 6 percent very low suitability. Sensitivity analysis revealed that land
use, slope, and population density were the most significant factors. The AUC value of 0.89
showed high predictive power, validated using the ROC curve. This research has demonstrated
that the AHP plus TOPSIS in GIS is a relevant mechanism to support evidence-based urban
planning and assist in adaptable land and infrastructure management plans in high-risk regions
[45].

Similarly, research in urban planning in 2025 aimed at improving sustainability and
governance by applying GIS and MCDA together. The scholars applied economic,
environmental, social, and governance standards to find the best areas to urbanize. Results

136



ARTINIE JOURNAL'S UNIVERSITY OF BABYLON FOR

ENGINEERING SCIENCES (JUBES)
Lpuaigl) p gtall sdaal 2 dls 4

Vol. 34, No. 1. \ 2026 ISSN: 2616 - 9916

indicated that the GIS-based and MCDA-based site selections are a powerful tool to solve the
issue of sustainable urban land use. The resulting paper presented the integration of these
superior methods of analysis and how they facilitate holistic and smart city planning, support
sustainable and robust city development, and improve intelligent decision-making in city
governance [46].

2.7. Geographic and thematic coverage

In urban and social studies, naming both geographic and thematic coverage is an
important part of setting the scope and boundaries of the study. Geographical coverage means
the scale of the research, either a single city, a group of cities, or the urban areas in different
countries, while thematic coverage describes the issues or domains of interest considered, i.e.,
transportation, housing, and informal settlements. Combining these two dimensions enables the
researchers to have a more thorough grasp of the problems of the cities and uncovers research
gaps caused by an over-focus on certain aspects or issues in the city while completely ignoring
others.

Demonstrating this multi-city geographic approach, recent literature has utilized high-
resolution data to expose infrastructure disparities across diverse urban landscapes. A recent
study in 2025 found, across 16 African cities, that constrained and frequently informal public
transport networks limit residents’ accessibility to essential urban opportunities. Integrating the
General Transit Feed Specification (GTFS) and OpenStreetMap (OSM) data from the Conveyal
platform and assuming a 45-minute time constraint, the researchers identified disparities in terms
of accessibility: cities like Kampala and Addis Ababa were relatively more accessible, whereas
cities like Bamako and Freetown were characterized by significant gaps. Population density,
location of services, and transport performance mismatch have been concluded as a systemic
problem indicating the need for datadriven planning and route optimization requirements and
increased coordination of land use and transport policies to provide equitable urban mobility
[47].

While the aforementioned study focuses on transport accessibility, the thematic coverage
in other regional reviews extends to the socio-institutional drivers of urban informality. A sub-
Saharan Africa systematic review in 2025 presented an ordered analysis of issues related to
informal settlements and growth in peri-urban areas. This review was based on ten studies that
were conducted in various spatial and social units, which examined socio-economic,
environmental, and governance factors that result in the establishment and survival of these
settlements. It was found that socioeconomic marginalization, poor institutional coordination,
and duplication of the land governance systems contribute to aggravation of the informal
settlements problems, and that the customary and religious institutions can play a part in land
access and conflict resolution. Another aspect of the environment that was identified in the
review is that the environmental risks in the form of poor sanitation, water pollution, and waste
management are not properly considered. Importantly, the review identified a critical gap in the
inadequate use of architectural and spatial planning strategies to develop informal settlements
and integrate them into the official urban fabric. It prescribed multi-disciplinary solutions that
included policy, governance, and architectural solutions on inclusive and sustainable urban
development [48].
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Expanding to a global scale, the need for thematic integration becomes even more
pronounced, particularly regarding the synthesis of sustainability and master planning. A global
systematic review (2025) examined the literature on the sustainable development of cities, city
master-plans, and smart cities. Researchers used content analysis of various research papers to
trace the projects for sustainable urban development and the integration with the master plan,
especially for smart cities. Consistent with the findings of this current paper, the results indicated
an obvious absence of studies combining these three themes with one another in a discussion
because these themes are often dealt with separately. The study concluded that bridging this
literature gap was an important and original step, and proposed replicating a framework for
future smart city master plan development and the integration of sustainability and innovation in
urban planning [49].

Finally, to ground these global trends in a specific spatial context, local studies have
applied advanced simulation tools to evaluate the direct impact of master plans on connectivity.
A study comparing the Yas Island master plans for 2020 and 2030 in Abu Dhabi, United Arab
Emirates (2024), was conducted using the spatial syntax and computer simulation methods
through the software DepthmapX. Researchers used street network analysis and spatial
integration to measure walkability and urban connectivity across different areas of the island.
The findings showed limited walkable space to walk around in the most congested areas, as well
as limited pedestrian access to internal street networks. The study also identified that there was a
dominant highway (Sheikh Khalifa Bin Zayed Street) running through the center of the island,
which further limits the urban connectivity. The study recommended reconsidering the use of
vacant land and turning highly connected areas into public and social spaces, as well as
reviewing road design in future development projects in order to improve sustainability and
walkability [50].

3. Data Collection

Scopus was chosen to achieve the aims of the study. Scopus is the most comprehensive
abstract and citation database of peer-reviewed literature from a wide range of disciplines [51]. It
gives comprehensive perspective in the world's research output in science, technology, health,
social science, and the arts and humanities. The Scopus database contains all of the journals in
the MEDLINE and allows for citation analysis [52], [53]. The Scopus database provides various
operating functions that make the bibliometrics easier. Operating features comprise the journal
name, kind of document, year of publication, authors and affiliations, number of citations, and
document h-index metrics [54], [55]. Many researchers have utilized the Scopus database with
VOSviewer software, as it is employed for visualization and analysis in order to produce
bibliometric maps [56],[57],[58]. "Only peer-reviewed journal articles and review papers
published in English between 2001 and 2025 were included; conference papers, book chapters,
and non-English publications were excluded.” The selection of this 25-year timeframe (2001-
2025) was strategically determined to capture a comprehensive longitudinal trend, aligning with
the global transition toward digital academic archiving and the evolution of urban sustainability
agendas since the inception of the Millennium Development Goals (MDGSs). This ensures a
robust and up-to-date dataset that reflects the current state of the art in urban planning research.
and was based on the following keywords: urban planning, master plan, land use planning,
residential areas, housing planning, urban housing, housing deficit, road network, transportation
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planning, urban roads, infrastructure planning, infrastructure gap, urban deficit, planning
deficiency, and Irag, Middle East, or developing countries. The received results were uploaded in
the form of CSV format for processing using VOSviewer software to visualize and analyze the
trends in a bibliometric model. to find studies and research on applying Urban Deficit Analysis:
Integrating Housing Shortage and Road Network Efficiency Relative to City Master Plans. In
VVOSviewer, a minimum threshold of five keyword occurrences was applied using full counting,
and the association strength normalization method was used.

4. Analytical Methods

The Scopus database was used in the bibliometric analysis. TITLE-ABS-KEY fields were
used to search for predetermined keywords on the topics of urban planning, housing shortage,
road network efficiency, and master plans. Peer-reviewed articles and review papers concerning
the subject published between 2001 and 2025 in English were included. Before analysis,
duplicate records were eliminated, and standardization of keywords was done. The resultant data
in CSV format were then exported, and VOSviewer was used to analyze the data. Full counting
and association strength normalization were used for keyword co-occurrence analysis, with a
minimum occurrence threshold of five, was used. It is also a method that allows researchers to
learn about the development of a topic and mark out the emerging spheres of a topic [59].
Bibliometric analysis has become widely used in business research in recent years due to the
improvement of software (e.g., Gephi, Leximancer, and VOSviewer) and in the databases of
scientific literature (e.g., Scopus and Web of Science), not to mention the cross-disciplinary
application of information science to business research [60], [61]. The bibliometric study is
based on data obtained from Scopus. The results were downloaded in CSV format and examined
with VOSviewer in order to learn the bibliometric trends. VOSviewer can utilize network-based
nation maps, keyword maps, and multiple-item maps. [62], [63], [64], [65], [66]. Visualization of
Similarities (VOS), a tool that attempts to enable the easy generation of bibliometric maps and
map visualization, is gaining popularity in bibliometric research. The method enables rapid
literature collection and discover interconnections of the chosen articles within the choices.
VOSviewer software allows mining of data, plotting of articles, and categorizing articles
retrieved in the database [67].

4.1. Top contributions

Table 2 gives a comprehensive description of the ten leading contributions, putting them
in the context of who has written, the country, and the organization, and underscores how various
scholars and institutions have made a tremendous contribution in this area. Among the authors in
terms of total link strength, the three most prominent are Ding, Zhiming (25 publications), Wang,
Wei (24 publications), and Cai, Zhi (23 publications). China is the undisputed leader when
considering national contribution, as it has a fantastic number of 412 publications. This is far
ahead of the United States, which makes a total contribution of 294 publications, which places it
in second place. The UK ranks number three with a commendable 131 publications, which
indicates that the country continues to make contributions to the academic fraternity in the field.
Regarding organizational contributions, the Southeast University now has the first place with the
most publications, at 44 in total. Next, there is the Key Laboratory of Road and Traffic
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Engineering of the State Ministry of Education with a commendable second place, and the
Beijing Jiaotong University with the noteworthy third place, having 28 publications in total.

Table 2: Top 10 Contributions by Authors, Countries, and Organizations.

No | Authors F | Countries F | Organizations F
01 | Ding, Zhiming. 25 | China 412 | Southeast U. 44
02 | Wang, Wei. 24 | United States 294 | Key Laboratory of road and traffic 29
engineering of the state ministry of
education.
03 | Cai, Zhi. 23 | United Kingdom | 131 | Beijing Jiaotong U. 28
04 | Gao, Ziyou. 22 | Hong Kong 124 | Wuhan U. 25
05 | Guo, Limin. 21 | Australia 91 | U of Chinese Academy of Sciences. 24
06 | Ibeas, Angel. 20 | Canada 82 | Wuhan U. 23
07 | Moura B, Jose L. 18 | Germany 61 | Aerospace Information Research 22
Institute.
08 | Vitetta, Antonino . 17 | Singapore 61 | Southeast U. 20
09 | Tsigdinos, Stefanos. | 16 | India 59 | Southwest Jiaotong U. 18
10 | Kepaptsoglou, 15 | Saudi Arabia 55 | The U of Hong Kong. 17
Konstantinos I.

Note: F= Frequency, U= University

4.2. Co-authorship measures
4.2.1. Author map

As presented in Figure 1, the interdependence among authors is intricate and aims at
examining different deficits in urban areas. Specifically, such a pictorial presentation particularly
brings out the structural interdependence that exists between the issues of housing shortages and
the effectiveness of transportation systems in general. These are explored along with city master
plans that direct the development of cities. This holistic network representation is not only a
simplistic visualization of a collection of interrelated components, but also complex visualization
in that it includes different line thicknesses, which are relevant in communicating significant
information regarding relationships and interactions. In this complex figure, each node is
illustrated differently in the form of circles of different sizes and colors to show the different
authors and their contributions that are unique to the discipline. These nodes are linked to each
other by a multi-colored network of lines in which the colors of the line represent different
identities and organizational belonging of this complicated network of professionals. Moreover,
the difference in the thickness of these lines and the spacing between them is also important
evidence of the robustness of the relations and the extent of cooperation of the authors engaged
in this study. These visual components are useful in conveying the collaborative aspect of the
academic discourse of urban deficits, and it is therefore easy to see how the visual links play out
in providing solutions to problems of urban planning. It consists of 491 single nodes, and each of
them is well structured in 38 specific clusters that demonstrate interdisciplinary connectivity.
These nodes have dimensions that are designed to depict the scientific influence and impact of
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the authors who created them and serve as a visual indicator of their contribution to science.
Overall, the number of authors who have worked successfully and have contributed to at least
two publications is 1,174, which is a vivid and active research community. Among them, they
have a number of authors who are prominent at this high-impact domain, with some of them
being well known, like Wang Wei, Gao Ziyou, Yang Chao, Liu Chang, and Zhang Lei. Their
research has largely influenced the course of the studies on the topic. The fact that authors tend
to form small groups or stay in the same cluster is a significant measure of how effective and
powerful their interaction in the field of collaboration research is. This clustering effect is seen to
be synergetic in the continuous growth of scientific knowledge that is assisted by these well-
accomplished researchers. Their community work is an example of how successful a partnership
is in promoting knowledge and leading to discoveries in their fields.
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Figure 1: A network visualization map representing the author.

4.2.2. Institutes map

The bibliometric diagram presented in Figure 2 is a full-scale demonstration of the
collaborative network of scientists who have made great contributions through the authorship of
two or more academic articles. The given complex analytical tool is skillful enough to explain
collaborative relationships among authors across a wide range of institutions. The academic
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institution in which the researcher is presently affiliated is a very clear characteristic of each of
these nodes in this visual representation. This sort of mapping of relationships highlights
different metrics such as the density of scientific output, impact of research, magnitude of
research impact, and the thickness of the connections between nodes, which can be used as
indicative measures of collaboration. As a result, the magnitude and color of the nodes are used
to display the degree of these measures, which gives a multidimensional point of view of the
participation and impact of various researchers and their institutions. Through the analysis of this
map, researchers and interested parties will be able to get a far better understanding of the
institutional partnerships in the sphere of research and can contribute successfully to finding out
some of the most powerful researchers and institutions that work within scientific networks. The
map contains 469 entities, which are carefully divided into 36 different cooperation clusters. This
brings out some of the universities that have contributed a lot in research in respective
disciplines, such as the School of Transportation at Southeast University, Beijing Jiaotong
University, the Key Laboratory of Road and Traffic Engineering at the State Ministry of
Education, Wuhan University, and the School of Transportation and Logistics at the Southwest
Jiaotong University. This comprehensive examination may be of great benefit to funding bodies,
research centers, and even policymakers, as it provides crucial information that can be tactfully
applied to promote the process of scientific collaboration and the overall effectiveness of
knowledge production in a range of academic disciplines.
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Figure 2: Graphical representation of the Institute’s network.
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4.2.3. Country map

A network diagram provided in Figure 3 shows a closer look at the different countries
with the largest number of research publications relevant to the given research topic that is under
discussion. This educational scheme is composed of a total of 81 separate items, which are
carefully grouped into 10 different sets, and which reflect specific contributions to the body of
work in this field. The visual illustration is effective in bringing out the world picture of research
output regarding the issue in question. Within the framework of an in-depth analysis of the multi-
faceted problem of the urban deficit, including the large lack of a sufficient number of proper
houses, the efficiency and effectiveness of the city road systems, it is possible to note a certain
impressive concentration of research publications on the burning problems in several main
countries of the world. This involves, in particular, China with its fast urbanization struggles, the
United States with its different urban landscapes, the United Kingdom with its unique city
planning struggles, Australia with its own unique housing requirements, Italy with its historical
city planning troubles, and Canada with its urban development. The network map is a vivid
representation of the complicated linkages and cooperative interactions between these different
countries in the necessary sphere of the city deficit analysis. It provides inestimable information
on the different global efforts that are specifically directed towards the solution of the acute gaps
in urban settings and the growing lack of proper housing. Moreover, the Urban Science project
not only supports the sharing of innovative ideas but also supports the implementation of
scientific research and provides numerous opportunities for significant collaboration and
cooperation among various stakeholders engaged in urban development.
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soma,. UNitedigedam-y united states “"""
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Figure 3: Network visualization map of the Country.
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4.3. Co-occurrence measures

Figure 4 shows how the keywords cluster in the context of bibliometric analysis. These
keywords are those terms that are used by researchers to identify scientific literature that are
pertinent to particular topics. The analysis led to the grouping of about 1000 items into six
different groups depending on the patterns of the use of keywords. This category is a useful tool
in limiting search parameters and the simplification of the process of identifying studies on the
topic of the research.

The results that were obtained as a result of the thorough examination are vividly
depicted in the form of a detailed map, which is successful in outlining the co-occurrence of the
different keywords. This map illustrates the complex occurrence of numerous word groups in the
vast literature of science. The size of the nodes in this map is proportional to the number of times
a particular keyword was used; hence, a bigger node indicates that the particular keyword is
frequently used and common across the literature. The closeness of the nodes to each other
shows the intensity of the relationship between the words, which are nearer to each other, tend to
co-occur in various research works. This proximity of nodes means that there is a lot of thematic
or conceptual linkage between them, underlining the level of interdependence that exists between
the different terms in the research community.

The density map of shared occurrences in Figure 5 is extremely informative. The areas in
this map that show the strongest yellow clearly indicate the particular places of the literature
where different terms are significantly co-occurring in the literature. This high concentration of
overlapping terms is an indication of a strong cognitive association between the terms that are
specifically associated with urban deficit analysis methodologies. These visual representations
are very vital in supporting researchers as they aid in the identification of key themes and the
determination of the prevailing lines of research. Moreover, such maps also identify certain
domains and areas that might need further and more detailed exploration, especially in the
context of transport planning. This allows scholars to identify the critical areas of interest but
also gaps in the current body of work.

Figure 5: Network visualization map displaying all keywords.
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Figure 6: Density visualization map of all the keywords.

5. Recognized Deficiencies and Justification for the Current Research

The review of the current literature in areas related to housing, transportation networks,
and integrated planning depicts that a number of gaps in this research could be identified,
justifying the relevance of conducting the current study:

To begin with, many of the previous studies have analyzed the issue of housing shortage
and the effectiveness of road networks separately, without combining the two aspects into a
single analytical project, which is directly linked to the urban master plan. Such a
methodological dichotomy has hampered a thorough grasp of the general urban inadequacies.

Moreover, there is a lack of uniform measure that can be used to evaluate deficits in the
urban setting. Housing research is typified by a very different set of variables than those used in
transport research, and therefore results in methodological isolation and, in turn, degradation of
cross-disciplinary research.

Thirdly, much of the current literature has been written mostly in Western countries or
major Asian countries. The lack of research on regions such as Iraq is striking since this region is
experiencing serious issues connected with its housing and transport infrastructure.

Fourth, it has been empirically observed that master plans do not succeed in outlining the
boundary of urban growth and land use in an effective manner. This shows that the theoretical

145



ARTINIE JOURNAL'S UNIVERSITY OF BABYLON FOR

ENGINEERING SCIENCES (JUBES)
Lpuaigl) p gtall sdaal 2 dls 4

Vol. 34, No. 1. \ 2026 ISSN: 2616 - 9916

planning frameworks have a great disparity between their practical and theoretical perspectives,
which reduces their ability to effective urban challenges.

Fifth, there is a large gap between informal settlement management and peri-urban
growth, which are mostly left out of formal planning procedures and are poorly included in
general urban planning.

Sixth, there are a number of long-term dynamic models in the literature that are aimed at
tracking changes in housing and transportation patterns with regard to master plans, but most
research is often done in a short-term context or involving a case study.

6. Conclusions

Rapid urbanization and unpredictable population growth have intensified the housing
supply shortage and degraded transport connectivity in modern cities. This study demonstrates
that housing deficits and road network inefficiencies are intrinsically linked; an imbalance in one
often discourages investment or reduces functionality in the other, leading to systemic urban
surpluses or deficits. Through bibliometric analysis and scientific mapping, this research
establishes that poor housing and inadequate road infrastructure are inseparable facets that
profoundly impact urban sustainability, equity, and municipal governance.

The findings indicate that while city master plans are intended to guide development,
they often fail to adapt to the rapid proliferation of informal settlements and endemic
infrastructural inequality. However, the integration of advanced analytical tools such as Multi-
Criteria Decision Analysis (MCDA), Geographic Information Systems (GIS), and network
analysis provides a robust framework for coordinating housing with transport planning. The
analysis of global research trends reveals a significant concentration of scholarly output in
developed regions, highlighting the need for more localized strategic planning in developing
contexts.

In conclusion, housing and transportation must be treated as two complementary pillars
of sustainable urban development. Bridging the gap between these sectors requires a transition
toward evidence-based decision-making and a strategic roadmap that integrates infrastructure
efficiency with residential needs to improve the overall quality of urban life.
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