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Abstract

This study aimed to analyze the relationship between building density and
urban livability in the neighborhoods of District 9 in Mashhad, Iran. The
research method is mixed (quantitative-qualitative) and descriptive-
analytical. Data were collected using questionnaires (401 samples),
objective documentary data, and within a Geographic Information System
(GIS) environment, and were analyzed using Analytic Hierarchy Process
(AHP), Simple Additive Weighting (SAW), and notably, Logistic
Regression. Findings revealed that the relationship between density and
livability is non-linear, following an S-shaped (logistic) curve, with
density explaining only about 18.8% of livability variations. An optimal
range for density was identified between 280% and 400%, where the
benefits of density such as economies of scale and better access outweigh
its disadvantages. Furthermore, increased building density was associated
with a reduction in per capita public services, especially green space.
Neighborhood prioritization showed that "Reza Shahr" neighborhood had
the highest, and "Valiasr" neighborhood had the lowest level of livability.
The research innovation lies in integrating subjective and objective
assessments of livability at the neighborhood scale and employing a
combined model in the Iranian urban context. The key conclusion is that
building density can lead to improved quality of life only if accompanied
by balanced development of urban infrastructure and services. Future
planning should focus on "optimal density coupled with services."
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Introduction

Unplanned horizontal expansion has posed
significant challenges for metropolises like
Mashhad in terms of land management,
service provision, and quality of life. In this
context, increasing building density has
emerged as a key strategy in modern urban
planning to achieve compact and
sustainable development. However, a
fundamental question remains: does this
quantitative increase in the urban fabric
necessarily lead to a qualitative
improvement in residents' lives, i.e., "urban
livability"? District 9 of Mashhad
Municipality, as the city's third most
populous district and an area identified
with high-rise development potential, is the
stage for this conflict. The rapid issuance
of high-density building permits in this
area, coupled with challenges such as
inadequate per capita services and social
diversity, makes it a suitable context for
examining the complex relationship
between "building density"” (as a physical-
guantitative  variable) and  “urban
livability" (as a qualitative, multi-
dimensional concept). This research seeks
to answer how these two variables are
related at the neighborhood scale in District
9 of Mashhad and whether there is an
optimal range for building density that,
when supported by services, leads to the
highest level of livability.

A review of domestic and international
literature reveals a noticeable
methodological gap: most studies have
either examined density at a macro scale or
assessed livability abstractly, without
directly and quantitatively investigating
their connection at the micro neighborhood
scale within the specific context of Iranian
cities. This research aims to fill this gap.

Materials / Methods

This study is applied in purpose and
descriptive-analytical in nature, employing
a mixed-methods (quantitative-qualitative)
approach. The statistical population
consisted of residents of the 17
neighborhoods in District 9 of Mashhad
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(318,525 people). From this population,
401 individuals were selected using
Cochran's formula and random cluster
sampling. Additionally, 15 experts in urban
planning participated in the indicator
weighting stage.

Data were collected from two sources:
Subjective (Perceptual) Data: Through a
researcher-made questionnaire with a five-
point Likert scale assessing residents'
perceptions of six livability dimensions
(educational, environmental, security,
housing, transportation, health-hygienic).
The questionnaire's validity and reliability
(Cronbach's alpha = 0.62) were confirmed.
Objective Data: Including objective
indicators for these six dimensions (e.g.,
per capita green space, population density,
access to metro stations), extracted from
official documents (detailed plans,
statistical yearbooks, municipality data).
Data analysis utilized an integrated, mixed-
methodological framework within GIS and
statistical software:

Determining Indicator Weights: Using the
Analytic Hierarchy Process (AHP) by
experts.

Neighborhood Ranking: By integrating
weighted objective and subjective data
through the Simple Additive Weighting
(SAW) method.

Spatial Pattern Analysis: Using Moran's |
statistic to examine the clustered
distribution of livability.

Core Relationship Analysis: Employing
Logistic Regression to model the non-
linear relationship between building
density (continuous independent variable)
and livability (ordinal dependent variable:
low, medium, high).

Complementary Relationship Analysis:
Using simple linear regression to examine
the relationship between density and per
capita levels of various urban services.

Discussion and Findings
Status of Livability and Density:
Neighborhood rankings showed that Reza
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Shahr neighborhood, with a final score of
0.43, had the highest, and Valiasr
neighborhood, with a score of 0.16, had the
lowest level of livability. Zoning maps
revealed the  unbalanced  spatial
distribution of both variables across the
district. Moran's analysis also confirmed a
strong and significant clustered pattern for
livability.

Core Relationship between Density and
Livability: The logistic regression model
clearly demonstrated that the relationship
between building density and livability
level is a non-linear, S-shaped (logistic)
relationship. The model indicates that
density accounts for only 18.8% of the
observed variation in neighborhood
livability. The optimal density range,
where the highest positive return
(regression coefficient ~18.8) with relative
stability was observed, was identified
between 280% and 400%. This return
begins to decline after 400% density and
becomes almost negligible beyond 700%,
indicating that the costs of density

(congestion,  pressure on  services)
outweigh its benefits.
Relationship  between  Density and

Services: Linear regression results showed
a significant inverse relationship between
increased building density and decreased
per capita levels of all public service land
uses. This relationship was strongest for
per capita green space (parks), with a
coefficient of -0.0616, compared to other
services (e.g., educational, healthcare).
This finding clearly indicates that physical
development in this area has not kept pace
with  the development of service
infrastructure.

Conclusions

This research decisively demonstrates that
"more" is not necessarily "better."
Increased building density can only
become a tool for enhancing livability and
sustainable development when placed
within an integrated and qualitative
planning  framework.  Three  key
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conclusions are: 1) Rejection of a simple
linear relationship between density and
quality of life, confirming the existence of
an optimal curve, 2) Confirmation of a
wide gap between physical growth and
service development, especially in the
critical area of green space, and 3)
Revealing that approximately 80% of
factors affecting livability depend on
variables other than density (such as design
quality, social cohesion, neighborhood
management).

Accordingly, the main proposed policy is a
shift from "mere density increase" to
"optimal density coupled with services."
Operational strategies include:

Establishing an optimal density range of
280-400% as a base strategy and avoiding
densities above 500%, especially in
underprivileged neighborhoods.

Adopting a differentiated approach:
Prioritizing compensation for service and
green space shortages in high-density
neighborhoods (e.g., Honarestan), while
pursuing simultaneous physical and
service development in low-density
neighborhoods (e.g., Valiasr).

Legally linking density to services:
Through mechanisms such as "executive
permit conditions" or "specific
development fees" to obligate density
increases to provide proportional per capita
services.

Implementing a neighborhood monitoring
system for continuous tracking of objective
and subjective livability indicators, turning
it into a process of continuous learning and
correction for urban management.

By providing a quantitative and spatial
depiction of the impact of physical
development  on  residents' lived
experience, this research takes a step
towards realizing a city that is not only
dense and efficient but also more just,
humane, and sustainable.
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