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As a terminal for reflecting consumer demand and household welfare, the rental
housing market is a multidimensional phenomenon deeply intertwined with the
asset sector, construction costs, and credit flows. Within the context of Iran’s urban
system, rental market fluctuations exhibit complex behavior driven by structural
heterogeneities and asymmetric spatial spillovers between the capital and other
regions. Accordingly, aiming to analyze the macroeconomic dynamics of the rental
housing market within Iran’s urban hierarchy, this study integrates the DiPasquale—
Wheaton (DPW) interactive framework with a Global Vector Autoregression
(GVAR) approach. In this specification, the dynamics of the rent index are modeled
based on the simultaneous interaction of four sub-markets (rental, asset,
construction, and credit) for Tehran, large cities, and small cities over the period
from 1991 to 2024. To this end, annual data for these four markets were collected
from the Central Bank of the Islamic Republic of Iran for the aforementioned
period.Generalized Impulse Response Function (GIRF) results indicate that Iran’s
housing system lacks a symmetric wave diffusion pattern across urban strata; the
relationship between Tehran and large cities demonstrates no significant short-term
co-movement, whereas a positive shock in Tehran’s rental market is associated
with a short-term decline in rent growth in small cities (spatial divergence). This
heterogeneous and asymmetric pattern stems from disparities in demand structures
and household financial capacity between the capital and the periphery, thereby
rejecting the hypothesis of a unified spillover. Consequently, the application of
uniform credit and regulatory policies at the national level is ineffective;
policymakers should adopt a spatially differentiated approach tailored to each
region’s position within the urban hierarchy
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Extended Abstract

Introduction:
Today, the symptoms of the housing affordability crisis are most pronounced in the rental market, where rapidly
escalating rent indices have transformed urban poverty, forced displacement, and residential eviction into one of the
most critical welfare challenges facing households (Marcuse & Madden, 2024: 1-2). Consequently, the housing
market represents one of the most complex sectors within the urban economy. Given its simultaneous integration
with the real economy (Kashkouli et al., 2024), financial markets, credit systems (Meng et al., 2025), urban spatial
structures, macroeconomic policies (Gorjian, 2025), and household debt (Gu et al., 2026), the housing market
exhibits multilayered, network-based dynamic behaviors.
Contrary to reductionist approaches that treat rent solely as a function of general inflation, the rent index is
determined within a continuous structure that simultaneously interacts with the asset market (land/housing prices),
the construction services market, and the dynamics of physical housing stock. Therefore, a structural analysis of
rental market fluctuations requires a framework capable of elucidating the spillover mechanisms and mutual
feedback loops among these pillars within a cohesive system.
In this regard, the four-quadrant model proposed by DiPasquale and Wheaton (1992) (DPW) marks a milestone in
urban and real estate economics literature. It demonstrated, for the first time, that housing market equilibrium is the
result of the interaction of four interconnected markets (Lisi, 2020), where a change in any single market can
influence the entire equilibrium system. Over the past three decades, this framework has served as the foundation for
the majority of theoretical and empirical studies in housing economics and remains one of the most crucial tools for
the structural analysis of the real estate market. This model posits that the rate of return and equilibrium in the
consumer housing market (rent) are structurally tied to the capital value of properties, marginal construction costs,
and the physical accumulation of housing stock (Borgersen & Emblem, 2022; Laszek, 2025).
This necessity is twofold in Iran’s urban economy, as accumulated imbalances in the three upstream sub-markets of
the DPW framework have been directly offloaded onto the rental market. On the supply and construction cost side,
the point-to-point inflation of construction materials, exceeding 80 percent, has doubled the cost of construction and,
coupled with a drastic decline in housing production to below 300,000 units, has caused a severe deficit in the
equilibrium of physical housing stock accumulation. Moreover, the nominal price surge in the metropolitan Tehran
asset market (surpassing 220 million Tomans per square meter) has created a structural gap in the price-to-rent ratio,
compelling landlords to compensate for capital returns through aggressive rent hikes—a situation that the
ineffectiveness of mandatory rent control policies has failed to mitigate.
Nevertheless, Iran’s rental market is not a collection of isolated local islands; rather, it possesses a spatial and
hierarchical structure. As the focal point of the country’s monetary, financial, and credit concentration, Tehran
transmits its inflationary and expectational shocks to other urban strata (regional metropolises and small/medium-
sized cities) through capital flows and the spatial reallocation of demand. Despite this characteristic, most previous
studies have either examined the housing market as homogeneous provincial variables without distinguishing urban
status, or, by focusing solely on sale prices, have neglected the multi-sectoral modeling of ‘rental market’ spillovers
within the urban network. Consequently, a comprehensive picture of how price, credit, and capital shocks are
transmitted across Iran’s urban hierarchy remains absent.
In this model, the equilibrium cycle among the rental market, asset/land market, construction/cost market, and
housing stock/credit market is fully interactive. Therefore, to model the dynamic behavior of ‘rent,” incorporating
variables of land, construction, and credit is not an ancillary task, but a structural equilibrium requirement. Aiming to
address this gap, this research extends the classic DPW framework into a ‘spatial dynamic four-quadrant model.” By
integrating this with a Global Vector Autoregression (GVAR) model, it models, for the first time, the network
structure of Iran’s housing rental market within the context of the urban hierarchy. Accordingly, this study seeks to
answer the following questions:

1. How are Tehran’s rental market shocks transmitted to other urban strata in Iran through the urban network?

2. What is the intensity and persistence of rental market spillovers between different levels of the urban

hierarchy?"

Method
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The present study uses the theoretical framework of DePascal-Whitton (1996) to explain the dynamics of the housing
market. In this model, the housing market is considered not as a single sector, but as a system consisting of four main
elements that are in a simultaneous feedback interaction.

= Rental market: Determines the price of housing services based on residential demand

= Asset market: Where rental cash flow is converted into capital value (land and building prices).

= Construction market: Determines the amount of new supply based on construction costs and market prices.
Financial market: Provides liquidity and facilities that inject interest rates and purchasing power into the entire
system.In this study, to adapt to the economic structure of Iran, this model has been strengthened by introducing the
variable of bank facilities (Loan) as a financial market driver and separating the variables of land price (Land) and
construction cost (Construction Cost). In order to analyze price spillovers and mutual shocks between different
regions, the global vector autoregression (GVAR) model has been used. This method was chosen because of its
ability to simultaneously model intra-regional relationships and cross-regional linkages. The model has been
specified for three geographical levels including Tehran, large cities (Large) and small cities (Sma). The structure of
the GVAR model in this study consists of units i=1,2,3 (urban area including Tehran city, large cities and small
towns), each of which is described by a VARX"(p, q)) model:

R q
— * *
Xig = Qo + E QijXie—j T Njoxy + E Ajjxie; + &
j=1 j=1

In the above relationship, which is extracted from the article by Pesaran et al. (2004) and Des et al. (2007), and
rewritten based on the topic of the article for 3 urban areas, the value of x_it represents the vector of internal
variables of the area including the rental housing rent index (Rent), the land price index (Land), and investment
(Investment). Also x;; are external variables (Global) that are calculated through the weight matrix (W) and transfer
the effects of other regions to region i. The spatial weight matrix GVAR is constructed using the share of private
investment in new urban buildings at different levels of the urban hierarchy. Specifically, the weights are calculated

. . . . INV s
based on the ratio of construction investment in Tehran (Wrepran = — 2% and large cities (Woeper = 1 —
INVTotal Urban

Wrenran — Wiarge ) 10 the total urban construction investment in Iran. The share of small cities is equal to
(W_Other=1-W_Tehran-W_Large). This approach reflects the economic importance of each urban housing market
in the structure of national construction investment and does not include only their spatial relationship and distance.
In this case, the final form of the spatial weight matrix is equal to:

0o w, W,
W= [WT 0 Wol
Also, the housing/loan facility variable is considered as a sub-variable for all regions. Based on the theoretical
framework of De Pascal-Vuitton, which is combined with the local housing variables of Iran in this study, the four
structural equations are specified as follows. In this model, for each region i, the vector of internal variables x;; is
equal to:
x;; = [Rent;, Land;;, Investment;,, Cost;;]]
The data used for the rental sector include the rental housing rent index for Tehran, large cities, small cities, and
other urban areas, which are specified as Rent_Tehran, Rent_Large, Rent_Sma, and Rent_Other, respectively.
14

Rent;; = ay; + Z B1ij Rent;_; + yy;Loan, + 61iRent, + €13
j=1
It Also, the data used for the asset sector include the Tehran land price index (Land_Tehran), the large cities land
price index (Land_Large), and the index of all urban areas (Land_Total).
4 4

Loan; = ay; + Z @oij Rent;_; + Z 1/)2ijLandi‘t_j + vyiLoan, + 8,;Land;; + &,
j=1 j=1
It The data used for the construction sector include private sector investment in new buildings in urban areas of
Tehran (Investment_Tehran), private sector investment in new buildings in urban areas of large cities
(Investment_Large), private sector investment in new buildings in urban areas of all urban areas (Investment_Total),
average cost of constructing one square meter of building in Tehran (Constructioncostof one meter_Tehran), average
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cost of constructing one square meter of building in large cities (Constructioncostof one meter_Large), average cost
of constructing one square meter of building in all urban areas (Constructioncostof one meter_Total), and the
financial sector also includes data The payment facility is a housing bank (Loan).

P

Investmwnt;, = as; + Z 03 (Landi‘t_j — Costi,t_j) + y3;Loan, + 83 Investment;; + &35,
j=1
14
Costyy = ay; + Z Naij Costir_j + yVaiLoan, + 8,;Cost]y + 41
j=1
It after checking the stationarity of the variables with unit root tests, local VARX*models with optimal lag (based on
the AIC/SBC criterion) were estimated. To analyze the dynamics of the system and the transmission of shocks (for
example, shocks in the financial market or the price of Tehran's land to the rents of other cities), generalized impulse
response functions (GIRF) have been used. The advantage of GIRF is that, unlike the conventional Cholesky
method, its results do not depend on the order in which variables are entered into the model and it is more efficient
for analyzing interconnected housing markets in Iran.

Results :

The empirical results from Tables 1, 2, and 3 confirm that the housing market in Iran functions as a complex,
interconnected spatial network driven by interactions among the real economy, the financial credit system, urban
hierarchy, and speculative portfolio flows. While the classical DiPasquale-Wheaton (DPW) model provides a
rigorous baseline for quadrant interactions, its spatial extension within the GVAR framework reveals substantial
geographic asymmetries.

In the Iranian economy, residential real estate in Tehran and primary metropolises functions predominantly as a
“safe-haven asset ”and an inflation hedge. When an inflationary or speculative price shock hits Tehran, retail capital
and liquid funds migrate rapidly from peripheral small cities toward Tehran and second-tier metropolises in pursuit
of higher speculative returns. This spatial capital flight deprives small urban areas of local liquidity, temporarily
depressing local effective demand and leading to rent stagnation or outright contraction. Consequently, Tehran exerts
a powerful“ backwash effect ”(liquidity drain) on surrounding secondary markets, exacerbated by severe regional
disparities in income, employment, and financial depth.

Moreover, the empirical findings highlight marked differences in income elasticities across urban tiers: - In Tehran,
asset price appreciation is driven primarily by inflationary expectations and speculative portfolio reallocations .- In
peripheral small cities, housing rents remain tightly constrained by local household disposable income.

When metropolitan price surges trigger national macroeconomic contraction and erode overall purchasing power,
this recessionary impact manifests first as a stagnation in the rental index of smaller cities. Contrary to the
conventional neoclassical hypothesis of inter-regional price convergence, the GVAR estimates demonstrate strong
short-run regional divergence. A positive price shock in Tehran induces a statistically significant negative short-run
response in small cities rather than upward co-movement.

The GIRF analysis delineates three fundamental structural phenomena: 1. Bilateral Independence and Market
Segmentation Between Tehran and Large Metropolises: The reciprocal spillover between Tehran and large
metropolises (e.g., Isfahan, Mashhad, Tabriz, and Shiraz) is weak and statistically insignificant. This indicates
pronounced market segmentation: major metropolitan centers possess sufficient economic scale, local liquidity
depth, and independent growth dynamics to buffer external short-term price signals from the capital. 2. Capital Flight
and the Asset Substitution Mechanism: Because residential property serves as a liquid store of value against
domestic currency depreciation, a positive price shock in central hubs motivates semi-institutional and retail
investors in small cities (where property turnover is illiquid) to liquidate peripheral assets and redirect capital to the
high-yield capital market. This withdrawal creates negative price feedback in small cities. Conversely, when extreme
housing unaffordability and speculative price bubbles emerge in Tehran, investment flows reverse toward affordable
peripheral land and small-city housing. 3. Dominance of Backwash over Spread Effects: In regional economic theory
(Gunnar Myrdal), growth shocks in core regions generate two countervailing forces: the spread (diffusion) effect,
which stimulates peripheral expansion, and the backwash (polarization) effect, which siphons capital and human
resources into the core. As illustrated in Figures 5, 6, and 7, the backwash effect decisively dominates the spread
effect in the Iranian housing system. Capital accumulation in the primary urban pole actively drains liquidity from
small peripheral settlements, inducing short-term contraction.
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Finally, model diagnostic checks confirm econometric stability: all characteristic roots of the global system lie
strictly within the complex unit circle, with the largest root situated safely away from the boundary. Furthermore, the
cumulative sum (CUSUM) and cumulative sum of squares (CUSUMSQ) tests across all regional equations remain
entirely within the 5% critical bounds. These diagnostics confirm parameter stability, rule out structural breaks
during the sample period, and establish the statistical reliability of the GIRF spillover estimates. In macroeconomic
policy terms, Tehran behaves as a self-reinforcing* financial island that absorbs liquidity without dispersing
proportional growth across the lower tiers of the urban hierarchy.

Conclusion:

The empirical evidence generated by the Generalized Impulse Response Functions (GIRF) under a shock originating
in Tehran decisively refutes the traditional hypothesis of a uniform, positive wave propagation across the Iranian
urban network. Inter-urban shock transmission is characterized by structural segmentation, non-linear portfolio
adjustments, and pronounced spatial asymmetries:

Own-Shock Magnitude and Persistence in Tehran: An endogenous shock within the Tehran housing market induces
an immediate and powerful positive response (0.0410) in Tehran itself. This response exhibits exceptional
persistence, remaining statistically significant through horizon 11. Such prolonged inertia reflects acute price
stickiness, adaptive speculative expectations, and high liquidity depth in the capital’s real estate market.

Insulation of Large Metropolises: The impact of a Tehran shock on large metropolitan cities is negligible (0.009),
with its 95% bootstrap confidence interval encompassing zero from impact (Pext — value = 0.291). This statistical
insignificance confirms that second-tier regional metropolises maintain localized equilibrium dynamics and are
largely insulated from short-run capital market disturbances in Tehran.

Significant Contraction in Small Cities: In stark contrast, small cities exhibit an immediate, statistically significant
negative response (—0.027 at horizon 0 ,Pext — value = 0.004), which persists up to horizon 5. This negative
elasticity provides robust empirical confirmation of the portfolio substitution mechanism and Myrdal’s backwash
hypothesis. Tehran’s property boom drains liquid capital from lower-tier urban economies, inducing temporary
stagnation.

The instantaneous response matrix reveals that regional own-responses dominate cross-regional spillovers,
highlighting substantial internal price inertia across all urban tiers (Tehran: 0.0410; small cities: 0.0370; large cities:
0.0300). The strongest cross-market spillover is the negative response of the Tehran market to small-city shocks
(—0.030), whereas the weakest linkages occur symmetrically between Tehran and large cities.

Regarding adjustment dynamics, cross-regional negative spillovers demonstrate medium-term persistence of 4 to 5
quarters, reflecting the portfolio reallocation speed of real estate investors across Iranian regions. Beyond horizon 5,
spatial spillovers dissipate, and the system converges toward its long-run steady state.

In conclusion, spatial shock transmission within the Iranian housing market completely contradicts the classical
hierarchical diffusion model, wherein price impulses are assumed to cascade symmetrically from the primary
metropolis through intermediate cities down to small towns. Instead, empirical evidence establishes that the Iranian
urban property market operates under a structural architecture of“ polarized core-periphery dynamics with peripheral
capital drainage.
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