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Highlights

e  Opverall spatial transformation did not undermine the food system, but physical and socio-economic
changes threatened its sustainability.

e  The Tehran metropolitan region has experienced significant spatial transformations.
e  Not all dimensions of spatial transformation exert the same influence on food systems.

e  Urban and regional planning can play a strategic role in strengthening food security.

Extended Abstract
Introduction

The world’s population has reached 8.2 billion and is projected to increase to 10.3 billion by the mid-2080s.
Approximately 757 million people experience hunger, while 2.8 billion cannot afford a healthy diet. Iran faces
rapid urban growth, the loss of fertile agricultural land, water scarcity, recurrent droughts, land subsidence,
dependence on imports, and increasing food insecurity. Yet food remains largely absent from urban and regional
planning agendas. This omission is particularly important in the Tehran Metropolitan Region, which has
undergone profound spatial transformation. Covering 18,815 km? and containing approximately 15.98 million
people, the region has experienced rapid urbanization, fragmented metropolitan governance, agricultural land
conversion, environmental degradation, and socio-spatial inequalities. This study conceptualizes food security,
food systems, and spatial transformation; identifies major multidecadal transformations in the region; and
evaluates their effects on the regional food system. The main hypothesis is that recent spatial transformations have
contributed to food-system unsustainability.

Theoretical Framework

The food system is conceptualized as a socio-ecological system formed through interactions between
biophysical and social environments. Its principal stages comprise inputs, production, processing, transportation
and distribution, consumption, and recycling and disposal. Spatial transformation is understood as
multidimensional change in the organization of urban and regional systems over time. The analysis distinguishes
three interrelated layers: the physical layer; the network layer; and the layer of activities and characteristics of

! Correspondence to: pouya.joodi@tabrizu.ac.ir



http://urbstudies.uok.ac.ir/
mailto:pouya.joodi@tabrizu.ac.ir

M S d | 10.22034/urbs.2026.145332.5249

Motaleate Shahri, 2026, 15 (59), 3-22 http://Urbstudies.uok.ac.ir

society and employment. This framework allows the aggregate effect of metropolitan transformation to be
distinguished from the contrasting effects of its constituent dimensions.

Methodology

This applied research adopted a pragmatic mixed-methods design combining documentary analysis with a
web-based survey. Purposive sampling was used to incorporate the perspectives of actors and researchers
associated with food-system issues. A 10-member expert panel evaluated the validity and reliability of the research
instruments. The Content Validity Ratio was 0.74 for spatial-transformation indicators and 0.77 for food-system
stages; the corresponding Content Validity Index values were 0.81 and 0.80, respectively. Cronbach’s alpha was
0.712 for spatial transformation and 0.835 for the food system. The final assessment comprised 70 indicators: 9
physicals, 19 network, and 42 related to activities and characteristics of society and employment. Descriptive and
inferential statistical analyses included one-sample ¢ tests, correlation analysis, and variance-based structural
equation modeling using Partial Least Squares (PLS-SEM). Tehran and Alborz Provinces were treated as a single
case representing the Tehran Metropolitan Region/foodshed because relevant official data are primarily compiled
within administrative boundaries.

Results and Discussion

Substantial transformation occurred across all three spatial layers. In the physical layer, the region experienced
declining biodiversity, reduced renewable water availability, increased water consumption, groundwater deficits,
the drying of shallow wells, springs, and qanats, soil erosion, and growing pressure on agricultural land and
ecological capacity. In the network layer, transportation and energy infrastructure expanded, the urban system
moved toward greater polycentricity, and regional flows became denser, more multidirectional, and more evenly
distributed. In the activities and characteristics of society and employment layer, major changes included
population growth and density, demographic restructuring, economic and employment shifts, institutional
fragmentation, rising greenhouse gas emissions, and the continued conversion of agricultural land and orchards.

PLS-SEM identified a strong direct relationship between overall spatial transformation and the food system
(B =10.957; t = 11.210). However, the hypothesis that spatial transformation had an overall negative effect was
rejected; the aggregate directional effect was interpreted as neither clearly positive nor negative, with a path
coefficient of 0.425 and ¢ = 1.96. Disaggregated analysis revealed sharply differentiated effects. Transformation
of the physical layer had a strong negative effect on the food system (B = —0.946; ¢+ = 2.012), whereas
transformation of the network layer had a strong positive effect (p = 0.805; = 16.65). Transformation of activities
and characteristics of society and employment also had a strong negative effect ( =—0.926; ¢ = 62.04). Thus, the
aggregate relationship masks opposing mechanisms: network transformation supports food-system functioning,
whereas physical-environmental degradation and adverse socioeconomic and employment-related
transformations threaten sustainability.

Conclusion

The study demonstrates that food should be treated as an integral component of urban and regional planning
rather than as an issue confined to agriculture or the economy. Although spatial transformation as a whole was
not found to exert a net negative effect on the food system of the Tehran Metropolitan Region, the physical layer
and the activities and characteristics of society and employment generated substantial sustainability pressures.
Planning priorities therefore include integrating food into urban and regional planning, establishing an integrated
institutional framework at the city-region scale, protecting agricultural land through coherent zoning,
strengthening urban and peri-urban agriculture, managing water, soil, and land resources sustainably, developing
shorter supply chains and local and regional food-distribution hubs, recovering organic waste for safe and
productive reuse, promoting sustainable consumption, and strengthening a polycentric regional spatial structure.
The central contribution is to demonstrate that spatial transformation does not affect food systems uniformly; its
effects are layer-specific and require differentiated interventions that distinguish transformations supporting food-
system functioning from those undermining long-term sustainability.
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