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Abstract

The housing issue has been one of the most important concerns of humanity in the past
century. Housing prices have continuously increased exponentially due to various reasons,
making homeownership increasingly difficult over time. This study examines the impact
of restrictive regulations on housing prices. Specifically, it investigates the relationship
between the minimum parking requirement and housing prices while proposing policy
alternatives to replace this regulation. The methods employed in this research include
descriptive statistics for variable analysis and inferential statistics, specifically stepwise
ordinary least squares regression, to determine the relationships between variables. The data
is divided into two categories: survey data collected from 384 questionnaires distributed
among real estate market participants in Tehran and transaction data comprising 62,419
residential property sales from December 2021 to December 2022. The findings indicate
that the minimum parking requirement has led to a 2% to 8% increase in housing prices.
The distributed questionnaire assessed market participants’ opinions on alternative policies
to reform the minimum parking requirement, and ultimately, the most effective replacement
policies were selected.
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1. Introduction

Urban centers worldwide are experiencing rapid population growth and intensified demand
for housing, leading to complex challenges in housing affordability and urban planning. In
Tehran, as in many megacities, skyrocketing housing prices have become a critical issue.
Among the multiple factors influencing housing costs, municipal regulations particularly
those enforcing minimum parking requirements have garnered significant attention.
Minimum parking policies are generally implemented with the intent to manage traffic
flow, ensure road safety, and encourage orderly urban development. However, these
policies also have the unintended consequence of increasing construction costs, thereby
exerting upward pressure on housing prices.

In recent decades, a growing body of literature has examined the relationship between
parking policies and housing market dynamics. International studies have noted that
stringent parking regulations can raise development costs by as much as 10-30% and may
lead to a reduction in the supply of affordable housing by disincentivizing the construction
of smaller units. In Tehran, the adoption of similar policies has sparked debate among urban
planners, real estate developers, and policymakers regarding their impact on market
equilibrium. This research aims to fill an important gap by empirically assessing the direct
and indirect effects of minimum parking requirements on housing prices in selected areas
of Tehran.

The core objective of this study is twofold. First, it investigates how the presence and
characteristics of parking mandated by municipal codes affect the pricing of residential
properties. Second, it explores alternative policy frameworks, such as imposing maximum
parking limits or offering public parking facilities, which may alleviate the negative
externalities associated with the current parking policy.

2. Method

The study uses two main data sources. First, over 62,000 Tehran housing transactions from
late 1400 to late 1401, including area, location, age, and amenities (parking, elevators,
storage). Second, a survey of 384 market participants—developers, agents, planners—
captured views on parking regulations’ impact on construction costs and housing demand,
along with policy recommendations.

The hedonic pricing model estimates how property features affect price, with OLS
regression isolating parking’s effect while controlling for other factors such as area, age,
and location. Stepwise selection refines the model.

Diagnostic tests addressed econometric issues: Variance inflation factors (VIFs) ruled out
multicollinearity; Breusch—Pagan and White tests detected heteroscedasticity, corrected
with robust standard errors; Grubbs’ test identified outliers, which were excluded to
improve reliability.

3. Model Specification

The housing market was segmented into two groups based on property area, and separate

hedonic pricing models were estimated for each group.

For properties with an area of less than 85 m2, the final regression model is specified as:
(1) log(Price) = Po + Pi-log(Area) + P2-District Two + [s-District Four +

Ba-District_Five + Bs-District_Ten + e District Fifteen + --Basement + Ps-Elevator +
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Bo-Parking + Bio-log(Age) + Bi1-Bathrooms Foreign + Bi2-Bathrooms_Iranian + Bi3- Tower
+e
For properties with an area between 85 and 155 m2, the model is specified as:

(2) log(Price) = Po + Pi-log(Area) + P2-District Two + [s-District Four +
Ba-District_Five + Bs-District_Eleven + - District Fifteen + 3--Basement + Bs-Elevator +
Bo-Parking + Pio-log(Age) + Piui-Bathrooms Foreign + [i2:Bathrooms Iranian +
Bi3-Gym_Facility + ¢
Notes:

e The logarithmic transformation of both Price and Area allows the coefficients to
be interpreted as elasticities.

o District variables are coded as dummy variables to capture locational effects.

o The additional variables (Basement, Elevator, Parking, Bathrooms, Tower, and
Gym Facility) represent property-specific features that contribute to the overall
market value.

e grepresents the error term.

Qualitative Analysis: In addition to the quantitative assessment, the survey responses
are analyzed using descriptive statistics and content analysis techniques. This mixed-
method approach allows for the triangulation of findings, wherein the statistical
significance of the parking variable in the regression model is cross-validated by the
perceptions of industry experts. These qualitative insights further inform the discussion on
policy implications and help to contextualize the quantitative results within broader urban
planning debates.

4. Discussion

The analysis of both housing transaction data and survey responses yields several
noteworthy results. Quantitatively, the hedonic pricing model indicates that the inclusion
of a parking facility on a residential property is associated with a price premium ranging
between 2% and 8%. This premium varies by property size and district, suggesting that the
effect of parking is more pronounced in high-density areas where land costs are elevated.
The regression analysis demonstrates that, even after controlling for other key variables
such as property area, age, and additional amenities (e.g., elevators and storage), the
parking variable remains statistically significant. In particular, the logarithmic
transformation of the area and price variables provides elasticities that underscore a robust
positive relationship larger and newer properties command higher prices.

Moreover, diagnostic tests such as the Breusch—Pagan and White tests confirm that
while heteroscedasticity is present in the raw data, the application of robust standard errors
adequately addresses the issue. Variance inflation factors (VIF) indicate that multi
collinearity among the independent variables is not a significant concern. Additionally,
outlier detection using Grubbs’ test has allowed for the refinement of the dataset.
Qualitatively, responses from over 384 market participants including developers, real estate
agents, and urban planners reinforce the quantitative findings. A significant majority of
respondents noted that the mandatory construction of parking spaces not only raises
development costs but also influences developers’ decisions regarding unit size and design.
This feedback further suggests that strict parking policies can inadvertently contribute to a
reduction in the supply of affordable housing, as developers may opt to construct larger,
more premium units to absorb the increased costs.
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5. Conclusion

This study’s findings have important implications for urban policy and housing market
regulation in Tehran. The evidence clearly indicates that while minimum parking policies
aim to enhance urban mobility and safety, they also contribute to higher housing prices by
increasing construction costs and shifting market supply dynamics.

Key conclusions include:

e Policy Trade-offs: Minimum parking requirements, although designed to improve
traffic management and urban safety, inadvertently elevate housing costs.
Policymakers must balance these regulatory objectives with the need to maintain
housing affordability in a competitive urban environment.

e Alternative Policy Approaches: To mitigate the unintended upward pressure on
housing prices, alternative strategies should be considered. These may include the
implementation of maximum parking limits, investment in public parking
facilities, or enhanced public transportation infrastructure. Such measures could
help lower construction costs and moderate the housing price premium associated
with parking.

e Urban Development Implications: In densely populated areas like Tehran,
revising parking regulations could lead to a more efficient use of limited urban
land. A flexible regulatory framework that adapts to local market conditions could
incentivize developers to optimize space usage and increase the overall supply of
affordable housing units.

o Directions for Future Research: The study opens avenues for further research
into the long-term effects of parking policies on urban development. Future studies
could examine the impact of these policies over a longer time horizon, across
multiple cities, or in conjunction with other urban infrastructure investments, to
fully capture their broader economic and social implications.

In summary, the research provides robust evidence that minimum parking requirements
have a statistically significant and economically meaningful impact on housing prices in
Tehran. By carefully weighing these findings, urban planners and policymakers can design
more balanced regulatory frameworks that promote both efficient urban mobility and
affordable housing. This extended abstract, together with Part 1, outlines the methodology,
key findings, and policy implications, offering valuable insights for sustainable urban
development in Tehran and similar metropolitan areas.
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Graph. 1: Histogram of Residential Unit Prices in Tehran (Selected Districts)
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Graph. 2: Histogram of Residential Unit Sizes in Tehran (Selected Districts) After Removing
Outliers
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Graph. 3: Pie Chart of Building Age for Residential Units in Tehran (Selected Districts)
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Graph. 4: Pie Chart of Storage Room Availability in Residential Units in Tehran (Selected
Districts)
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Graph. 5: Bar Chart of Parking Availability of Residential Units in Tehran (Selected Districts)
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Graph. 6: Bar Chart of Elevator Availability in Residential Units in Tehran (Selected
Districts).
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Graph. 7: Histogram of the Number of Adjacent Units in Residential Buildings in Tehran
(Selected Districts).
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Graph. 8: Pie Chart of the Distribution of Residential Units Across Tehran Districts (Selected
Districts).
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Graph. 9: Bar Chart of Residential Units with Gym Facilities.
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Graph. 12: Bar Chart of Selected Policy Preferences Among Tehran’s Housing Market
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Tab. 1: Mean and Variance of Stakeholders’ Responses Regarding the Importance of Selected
Housing Price Determinants
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Tab. 2: Results of Model Specification Tests
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Tab. 3: VIF Test Results
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Tab. 4: Estimation Results of the Initial Model (Units Below 85 Square Meters)
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Tab. 5: Grubbs Test Results
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Tab. 6: Estimation Results of the Model (Units Below 85 Square Meters)
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Tab. 7: Results of Model Specification and Normality Tests
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Tab. 8: Estimation Results of the Model (Units Between 85 and 155 Square Meters)
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Tab. 9: Estimation Results of the Model (Units Between 85 and 155 Square Meters)
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Tab. 10: Results of Model Specification and Normality Tests
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