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ABSTRACT

Introduction

Mega-commercial complexes, as one of the most significant urban elements,
play a crucial role in promoting sustainability in metropolitan areas.
However, their effective utilization requires a clear understanding of
structural-functional dynamics within the context of rapid urban
development in iranian metropolises. Mashhad, as a case in point, has
experienced accelerated growth in recent decades, resulting in fragmentation
of urban land-use systems and subsequent urban unsustainability across
local and regional spaces.

Methodology

This study aims to evaluate the role and performance of these commercial
complexes in urban sustainability through a structural—functional approach.
Methodologically, the research is descriptive—analytical and applied in
purpose. After organizing data into urban sustainability components, gis,
spss, and the multi-criteria decision-making marcos model were employed
for data analysis.

Results

Findings reveal that the structural-functional sustainability of mashhad’s
commercial complexes was assessed across six dimensions: physical—
spatial, economic, social, cultural-recreational, managerial—political, and
environmental. Results indicate that the structural dimension (mean = 2.97)
outperforms the functional dimension (mean = 2.60); nevertheless,
substantial improvements are required in functional aspects, particularly in
energy management, services, and optimal space utilization. Furthermore,
the environmental and cultural-recreational dimensions demand
strengthening to enhance quality of life and customer attraction. Ranking
results using the marcos model identified armitaj complex (fk = 0.825) as
the most sustainable.

Discussion and Conclusion
These findings highlight that achieving comprehensive sustainability
requires simultaneous attention to both structural and functional dimensions.

KEYWORDS
Large commercial complex, Urban sustainability, Structural-functional
approach, Mashhad metropolis.
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Introduction

The urban structure, as an integrated system of physical, functional, and social components,
plays a fundamental role in spatial organization, urban development, and the achievement of
urban sustainability. Within this framework, urban sustainability refers to establishing a
balanced relationship among the economic, social, environmental, and physical dimensions of
urban development (Kim, 2017). One of the most influential components affecting this process
is large-scale commercial complexes, which have evolved beyond their traditional economic
function into multifunctional spaces with significant social, cultural, and recreational roles.
These complexes influence urban land-use patterns, transportation networks, social
interactions, employment opportunities, and investment flows, thereby shaping both the
structure and functioning of cities.

Nevertheless, uncontrolled expansion and inappropriate site selection may generate adverse
consequences, including traffic congestion, excessive pressure on urban infrastructure,
overconsumption of natural resources, environmental degradation, and increasing spatial and
social inequalities (Sarkhili et al., 2017; Hosseini & Sarvari, 2024). These challenges are
particularly significant in the metropolis of Mashhad. As Iran’s second-largest metropolitan
area and the country's most important religious destination, Mashhad accommodates a resident
population of more than three million while annually hosting millions of pilgrims and tourists.
The high concentration of commercial activities, particularly around the Holy Shrine of Imam
Reza (AS), has intensified pressure on urban infrastructure, transportation systems, natural
resources, and public services. At the same time, large-scale commercial complexes function
as important drivers of economic development and investment attraction, with substantial
potential to enhance urban environmental quality and increase the vitality of public spaces.
Consequently, evaluating their contribution to urban sustainability has become a critical issue
for urban planning and management.

A review of previous studies indicates that domestic research has primarily focused on the
transformation of traditional bazaars and their replacement by modern commercial spaces
(Shahedi, 1994; Afshari, 2009), the regeneration of historic markets (Saraei, 2010), sustainable
market architecture (Najafi, 2011), factors influencing the performance of commercial—-
recreational complexes (Forouzani & Baharvand, 2017), and the sustainability assessment of
large-scale urban projects (Sarkhili et al., 2017). International studies, on the other hand, have
mainly investigated the physical characteristics contributing to the sustainability of mixed-use
commercial complexes (Kim & Han, 2016), the role of public spaces in urban sustainability
(Kim, 2017), the functional diversity of commercial complexes (Qiuyin et al., 2022), and the
economic evaluation of green retrofitting in commercial buildings (Wu et al., 2024).
Collectively, these studies emphasize that sustainable design, functional diversity, high-quality
public spaces, energy efficiency, and integrated management are among the most influential
determinants of commercial complex sustainability.

Despite these valuable contributions, most previous research has examined only a single
dimension—economic, physical, architectural, environmental, or social—of commercial
complexes. Few studies have simultaneously investigated the structural and functional roles of
large-scale commercial complexes in promoting urban sustainability, particularly in the context
of Mashhad. Furthermore, limited attention has been given to integrated assessment approaches
combining multidimensional sustainability indicators with multi-criteria decision-making
techniques for evaluating and ranking commercial complexes.

Accordingly, the present study adopts a structural—functional perspective to examine the
contribution of Mashhad's large-scale commercial complexes across six major dimensions:
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physical-spatial, —economic, social, cultural-recreational, managerial-policy, and
environmental. By integrating statistical analyses, multi-criteria decision-making models, and
spatial analysis techniques, the study evaluates and ranks these complexes from the perspective
of urban sustainability. The principal contribution of this research lies in proposing an
integrated analytical framework that simultaneously assesses the structural and functional
dimensions of large-scale commercial complexes and clarifies their role in achieving
sustainable urban development in the Mashhad metropolitan area, an issue that has received
limited comprehensive attention in previous studies.

Methodology

The present study aims to examine the structural-functional role of large-scale commercial
complexes in the sustainability of the Mashhad metropolis and to answer the question of the
extent to which these complexes contribute to enhancing urban sustainability. The research was
conducted using a descriptive—analytical approach with an applied research orientation. Data
were collected through a documentary—survey method. The significance of this study lies in the
fact that large-scale commercial developments influence not only economic growth but also the
physical, social, cultural, managerial, and environmental dimensions of urban systems.
Understanding these impacts can provide a scientific basis for sustainable urban planning and
policymaking.

The research framework was developed based on the concept of structural—functional
sustainability. Within this framework, the evaluation indicators were organized into two
principal dimensions: structural and functional. The structural dimension encompasses
physical—spatial characteristics, accessibility and mobility, technical-building features, and
physical environmental indicators, focusing on the tangible and physical attributes of
commercial complexes. The functional dimension includes economic, social, cultural—
recreational, managerial—policy, and environmental aspects, assessing the role of commercial
complexes in their interactions with the city and its residents. Accordingly, a questionnaire
comprising 73 indicators was developed using a five-point Likert scale. The indicators were
derived from previous studies, including Kim and Han (2016), Kim (2017), Qiuyin et al. (2022),
Wu et al. (2024), Forouzani and Baharvand (2017), Sarkhili et al. (2017), Hassan-Nejad Amjadi
et al. (2021), and Amirfakhrian (2020).

The statistical population consisted of 46 active commercial complexes in Mashhad.
Considering the exploratory—analytical nature of the study, criterion-based purposive sampling
was employed, and 12 large-scale commercial complexes were selected based on their spatial
scale, level of activity, and significant contribution to the city's structural and functional system.
Mashhad was selected as the study area because of its national significance, high population
concentration, economic and tourism functions, and extensive commercial development. The
research was conducted as a cross-sectional study during the summer of 2024.

To ensure the quality of the research instrument, the questionnaire's content validity was
evaluated and refined through expert review by specialists in urban planning and tourism. Its
reliability was assessed using Cronbach's alpha, with coefficients exceeding 0.70 for all
dimensions, indicating satisfactory internal consistency. Data analysis was performed using
SPSS, Excel, and GIS software. Descriptive statistics, including measures of central tendency,
dispersion, skewness, and kurtosis, were first employed to examine data distribution.
Subsequently, a one-sample t-test and analysis of variance (ANOVA) were conducted to
evaluate the sustainability indicators. To determine the relative importance of the evaluation
criteria and rank the commercial complexes, the MEREC and MARCOS multi-criteria
decision-making methods were applied. Finally, the ranking results were spatially classified
and visualized using Geographic Information Systems (GIS). This integrated methodological
framework enabled a comprehensive assessment of multiple sustainability dimensions,
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facilitated performance comparisons among commercial complexes, and provided a holistic
understanding of their structural-functional contribution to the sustainability of the Mashhad
metropolitan area.

Results

Examination of the physical characteristics of the 12 selected mega shopping complexes
revealed that the majority were developed as mixed-use facilities, incorporating commercial,
administrative, service, and recreational functions. Among the investigated complexes, Atlas
Mall and Majd were the largest in terms of site area and gross floor area, whereas Taban and
Tak were the smallest. In addition, Armitage Golshan, with 33 floors, was the tallest shopping
complex in the study.

The descriptive statistical analysis indicated that, among the sustainability dimensions, the
physical-spatial dimension recorded the highest mean score (3.30), whereas the environmental
dimension exhibited the lowest mean score (1.88). Furthermore, the highest coefficient of
variation was observed for the cultural-recreational dimension (0.36), while the economic
dimension showed the lowest coefficient of variation (0.14) (Table 1).

Table 1. Mean Scores of the Structural-Functional Role Dimensions of Mega Shopping Complexes

Dimension Mean
Physical-Spatial 3.30
Economic 3.25
Social 3.23

Managerial—Political | 2.73
Cultural-Recreational | 2.38
Environmental 1.88

The results of the one-sample t-test demonstrated that the mean values of the structural index
(2.97), functional index (2.60), and the integrated structural—functional index (2.78) were close
to the reference value, while the differences were statistically significant (P < 0.05). Moreover,
the findings of the one-way analysis of variance (ANOVA) confirmed the existence of
statistically significant differences among the shopping complexes with respect to the
sustainability index (F = 6.42, P <0.001).

To rank the shopping complexes, the MEREC and MARCOS multi-criteria decision-making
models were employed. The weighting results indicated that the cultural-recreational
dimension, with a weight of 0.28, was the most influential criterion in evaluating the structural—
functional role of the mega shopping complexes. According to the MARCOS model, Armitage
Golshan achieved the highest utility value (0.825) and ranked first, followed by Sepehr
Koohsangi and Zist Khavar in second and third places, respectively. In contrast, Majd, Tak, and
Taban received the lowest rankings (Table 2).

Table 2. Ranking of Mega Shopping Complexes Based on the MARCOS Model

Rank | Shopping Complex Si f(K)
1 Armitage Golshan | 2.535 | 0.825
2 Sepehr Koohsangi | 2.355 | 0.767
3 Zist Khavar 2.276 | 0.741
4 Proma 2.216 | 0.722
5 Atlas Mall 2.038 | 0.664
6 Salman 1.989 | 0.648
7 Almas Shargh 1.979 | 0.644
8 Alton 1.787 | 0.582
9 Khorshid 1.729 | 0.563
10 Taban 1.445 | 0.471
11 Tak 1.338 | 0.436
12 Majd 1.103 | 0.359
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The spatial classification of the results in the GIS environment revealed a similar pattern.
Armitage Golshan was classified in the category with the greatest structural-functional
contribution to the sustainability of the Mashhad metropolitan area, whereas Majd, Tak, and
Taban were grouped among the complexes with the lowest structural—functional contribution.
These findings highlight substantial differences in the performance of mega shopping
complexes regarding their structural-functional role in promoting urban sustainability.

Discussion and Conclusion

The findings of the study revealed that the mega shopping complexes in Mashhad perform more
favorably in terms of structural dimensions, particularly physical—spatial characteristics, than
in their functional dimensions. This indicates that although the physical design, location, and
infrastructure of these complexes are largely aligned with the requirements of urban
development, deficiencies in management, operational efficiency, service provision, energy
management, and attention to social and environmental aspects have hindered the achievement
of comprehensive sustainability. Furthermore, the relatively weak performance of the
environmental dimension suggests that the adoption of green technologies, energy
optimization, and sustainable resource management has not yet been adequately integrated into
the operation of these shopping complexes.

The ranking results further demonstrated that shopping complexes characterized by integrated
design, professional management, convenient accessibility, and functional diversity achieved
superior performance in terms of structural-functional sustainability. These findings are
consistent with the studies of Kim and Han (2016), Kim (2017), and Forouzani and Baharvand
(2018), all of which emphasized the critical role of sustainable design, the quality of public
spaces, and effective management of mixed-use shopping complexes in promoting urban
sustainability. Conversely, complexes with deficiencies in infrastructure, service quality, and
management exhibited comparatively lower levels of sustainability performance.

One of the principal limitations of this study is that it examined only a selected sample of mega
shopping complexes in Mashhad and relied on cross-sectional survey data collected at a single
point in time. Consequently, the generalizability of the findings to other urban contexts should
be approached with caution and requires further validation through complementary studies.
Overall, the results demonstrate that the sustainability of mega shopping complexes depends
not only on the quality of physical construction and architectural design but also on the effective
integration of economic, social, cultural, managerial, and environmental dimensions throughout
the planning, operation, and management processes. From a practical perspective, it is
recommended that urban planners, municipal authorities, and private investors prioritize the
development of green infrastructure, enhance energy efficiency, strengthen public and cultural
spaces, improve service quality, and adopt smart technologies to promote the structural—
functional sustainability of shopping complexes. Furthermore, conducting comparative studies
across other metropolitan areas and employing longitudinal datasets would contribute to
advancing theoretical knowledge and improving evidence-based policymaking in the fields of
urban planning and sustainable development.

Keywords: Large commercial complex, Urban sustainability, Structural-functional approach,
Mashhad metropolis.
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