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The role of mega commercial complexes on energy sustainability in the
spatial development of regional metropolises
A Case study of Mashhad

Esmaeil AliAkbari 1, Mostafa Taleshi 2, Arefeh AliAkbari 3
1. Professor, Department of Geography, Payam Noor University, Tehran, Iran.
2. Professor, Department of Geography, Payam Noor University, Tehran, Iran.
3. .Ph.D. student in Geography and Urban Planning, Payam Noor University, Tehran, Iran

Abstract

Given the increasing growth of high-rise commercial buildings in urban centers
and their impact on energy consumption patterns, this research aims to evaluate
and analyze the role of these complexes on energy indicators in the metropolis of
Mashhad. In this study, six criteria—the type of energy supply system, location,
building height, type of envelope materials, type of cooling and heating equipment,
and energy storage capability—were used for measurement and evaluation,
employing the Analytical Hierarchy Process (AHP) method for physical planning
and development. The necessary data were collected through interviews and
specialized questionnaires with experts in architecture, civil engineering, energy,
project management, and urban geographers, and analyzed using appropriate
statistical tools. The statistical population of the study consists of twelve high-rise
and mid-rise commercial complexes in different urban areas of Mashhad. The
results showed that the type of envelope materials, building height, and energy
supply system have the greatest impact on dependent indicators, including
electricity consumption, energy cost, CO, emissions, energy supply stability, and
storage capacity. In particular, the use of materials with high thermal insulation
and modern energy supply systems such as combined heat and power (CHP) play
an effective role in reducing energy consumption and promoting sustainability.
This research, while providing a localized model for energy analysis in high-rise
commercial buildings, can guide policymakers, designers, and project managers in
optimizing energy consumption patterns in the physical development planning of
regional metropolises.

Keywords: Role-playing, large commercial complexes, sustainability of energy
consumption patterns, physical development, Mashhad regional metropolis.
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