
Unveiling value and price of residential land in urban fringe: 
presenting foundational principles and a generalizable floating 
price formula

The valuation of residential land within the urban fringe consistently confronts fundamental chal-
lenges, including opacity, inflexibility of conventional models, and a deficiency of precise scientific 
criteria, all due to structural complexities, market volatility, and susceptibility to shifting urban 
policies. This research was designed to devise a scientific and operational model for dynamic land 
pricing in these peripheral zones. Utilizing a mixed research method, the study delineates and 
analyzes the land value determinants. The qualitative phase involved identifying and categorizing 
key factors through semi-structured interviews with experts in architecture, urban planning, and 
land economics, further refined by the Delphi technique. Subsequently, the analytic hierarchy 
process (AHP) was employed to determine the relative weight of each determinant. For the quan-
titative phase, secondary data from recorded transactions and the physical-spatial characteristics 
of land parcels in sample districts were analyzed. The Hedonic pricing model, combined with 
multiple regression analysis, was applied to test hypotheses and quantify the influence of each 
variable on the final price. The primary outcome of this research is a dynamic, floating mathemat-
ical formula that cohesively integrates variables such as access to services and infrastructure, 
physical characteristics, regulatory constraints, and urban development plans. Validation con-
firms that the proposed model offers better accuracy and congruence with market realities than 
the traditional appraisal methods. It is intended to serve as an efficacious tool for urban policy-
makers, investors, and citizens, fostering a more profound understanding of land market dynam-
ics, enabling informed decision-making, and promoting sustainable development in urban pe-
ripheries.
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1. Introduction
The physical expansion of cities and the formation of 
peripheral zones, or the “urban fringe,” is a global 
phenomenon. Metropolises and large cities in Iran 
(Mehriar et al., 2020; Ravetz & Sahana, 2024), as well 
as smaller provincial centers like Ardabil, are 
confronting this issue with increasing intensity 
(Mohammadi-Hamidi et al., 2022). Urban fringes, as 
transitional zones between dense urban fabrics and 
rural or natural spaces, possess unique economic, 
social, and physical dynamics (Demiroğlu İzgi, 2024; 
Parishan et al., 2023). Often viewed as reserves for 
future urban development, these areas have become 
focal points of demand for various land uses, 
particularly residential, due to their interstitial location 
(Yang & Ye, 2020; Dahal, 2023).
In the Iranian urban planning and management 
system, the “urban fringe” (Harim) is defined as a 
specific, approved boundary located outside the “legal 
city limits” (Mahdoodeh) but functionally in direct 
interaction with the city’s spatial and physical structure 
(Islamic Parliament of Iran, 2005). The urban fringe 
essentially demarcates the boundary between urban 
space and the surrounding rural or natural 
environment, determining the city’s future sphere of 
influence and the area for construction control 
regulations based on urban development plans 
(Pilehvar, 2021). Legally, this area falls under the 
jurisdiction of the municipality, which aims to guide 
physical development and prevent unplanned, 
informal urban sprawl (Dadashpour & Salarian, 2018). 
In contrast, the “urban margin” (Hashiyeh) is a socio-
economic concept referring to settlements often 
formed outside formal regulations through informal 
development processes (UN-Habitat, 2020). While the 
urban fringe is a legal construct and a spatial planning 
tool, the urban margin signifies unstable social and 
economic conditions surrounding the city. Although 
spatial overlap exists between these two areas in 
many Iranian metropolises, equating them functionally 
and managerially leads to analytical ambiguity. 
Accordingly, this research considers the urban fringe 
not as marginal settlements or informal housing, but 
as a formal territory directly influenced by urban 
development policies and comprehensive plans. Such 
a precise and distinct definition allows for a more 
scientific analysis of land price dynamics and policy 
impacts within this specific zone.
Crucially, the land market in these areas is highly 
susceptible to speculation, bubble-like price growth, 
and unplanned, informal developments1 (Tonucci, 

2023). A primary reason for this disorder is the absence 
of a scientific, transparent, and dynamic mechanism 
for land valuation and pricing. Traditional pricing 
models, generally based on the comparative method 
(comparison with similar properties)2, lose their 
efficacy when faced with the complexity and spatial 
heterogeneity of urban fringes, failing to accurately 
explain the reasons for value differentials among land 
parcels (Wei et al., 2022). This deficiency not only 
leads to inaccurate estimates and market uncertainty3 
(Biswas & Hartmann, 2022) but also facilitates the 
inequitable distribution of rents arising from land-use 
changes and civil project implementation, thereby 
posing serious challenges to sustainable land 
management4 (Johnson et al., 2023).
The significance of this research lies in various 
dimensions. From an economic perspective, presenting 
an accurate pricing model can help stabilize the land 
market, reduce investment risk, and optimize resource 
allocation5 (Harbinger Content Team, 2025; Chen et 
al., 2023). When prices are determined based on real 
value-creating components, the formation of price 
bubbles that threaten macroeconomic stability is 
prevented (Hirano & Toda, 2025). Socially, a 
transparent and fair pricing system can enhance 
households’ ability to secure adequate housing and 
reduce spatial inequalities6 (Biggar & Friendly, 2022). 
Opaque pricing often benefits informed and powerful 
groups, further limiting access to land for low-income 
groups7 (Meyfroidt et al., 2021). From an urban 
planning perspective, a scientific land valuation model 
is a vital tool for policymakers (Bencure et al., 2019). 
Institutions such as municipalities and organizations 
responsible for land and housing can use this model to 
calculate levies and land value capture taxes, acquire 
lands for public projects, and guide development 
toward desirable locations. Without a scientific 
understanding of price-shaping factors, urban policies 
may yield counterproductive results, fueling disorder 
in urban fringes rather than organizing them8 (Rumiani 
Mahmoudi et al., 2025).
Despite the subject’s importance, existing research 
literature on land pricing in Iran, particularly in fringe 
areas, contains significant gaps. Many studies have 
been descriptive, sufficing with a general identification 
of factors, or, in quantitative studies, have focused 
solely on a few limited physical and accessibility 
variables, neglecting a comprehensive and integrated 
analysis of other dimensions, including qualitative, 
legal, and environmental factors. Furthermore, most 
presented models are static in nature and incapable of 
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adapting to market fluctuations and changes resulting 
from urban policies. This contrasts with the “floating” 
nature of land prices, which requires a dynamic model 
capable of reflecting temporal and spatial changes. 

Table 1 compares traditional and modern land-pricing 
models, elucidating the position of hedonic models as 
an advanced analytical approach.

Table 1. Comparison of traditional and modern land pricing models (taken from Blackledge, 2016; Jafary et al., 2024; Mohammadi 
& Pourghanbari, 2024; Vasconcelos, 2024; VillaTerras, 2025; Financial Model, 2019; and Nunnington et al., 2025) 

Model Type Key features Advantages Disadvantages & limitations

Traditional 
comparative 

method

It is based on comparing 
the subject property with 
similar properties sold in 
the recent past.

Simplicity, understandable to the 
public, and reliance on actual mar-
ket data

Requires an active market and similar 
properties; inability to isolate the effect 
of each attribute; high subjectivity; ineffi-
ciency in heterogeneous markets

Cost method

Land value equals its re-
placement or reproduc-
tion cost (generally for im-
provements).

Useful for special-use properties 
(e.g., schools); clear logic

Ineffective for vacant land; ignores loca-
tion and market factors; fails to reflect 
utility and demand

Income 
method

Property value is deter-
mined based on its future 
income-generating poten-
tial (rent).

Suitable for commercial and invest-
ment properties; based on finan-
cial principles

Requires accurate prediction of future 
income; high sensitivity to capitalization 
rates; not applicable for residential land 
lacking direct income

Hedonic 
pricing model

Property price is a func-
tion of the sum of the val-
ues of its structural, loca-
tional, and environmental 
attributes.

Ability to isolate and value each at-
tribute; transparency; based on 
economic theory; capability to 
analyze policy impacts

Requires large data volumes, statistical 
complexity, assumption of a perfectly 
competitive market, and difficulty in 
measuring qualitative variables

Statistical 
algorithms for 

big data9

Provides value estimates 
in very short times; a com-
bination of Hedonic and 
Comparative methods.

High speed and efficiency; fully au-
tomated; economical and scalable 
for large data volumes; eliminating 
human subjective effects; provid-
ing uniform and transparent re-
sults

Heavy dependence on data quality and 
currency; inability to consider physical 
condition, renovations, or unique fea-
tures; unsuitable in volatile markets or 
for complex/unique properties

GIS tools in 
land valuation

Uses geographic data 
(spatial details, land use, 
infrastructure, environ-
mental, etc.) for spatial 
analysis of land value.

Precise spatial analysis; predicting 
the effect of infrastructural and en-
vironmental factors visually and 
spatially; combinable with other 
models for developability analysis

Requiring accurate, up-to-date data; lack 
of uniformity across regions; high imple-
mentation cost; need for technical exper-
tise; legal and ethical issues regarding 
privacy and data protection

Discounted 
cash flow 

(DCF)

Forecasts future cash 
flows (NOI or income) and 
discounts them to present 
value based on an appro-
priate discount rate.10

Emphasis on real value estimating 
based on cash flow; applicable for 
assets with continuous income

Reduced accuracy due to high depend-
ence on accurate forecasts of cash flows 
and discount rates; market instability and 
unpredictable changes; high sensitivity 
to inputs (small estimation errors signifi-
cantly impact results)

Residual 
Method

The residual of subtracting 
development costs (con-
struction, permits, devel-
oper profit, etc.) from the 
gross development val-
ue.11

Focus on development potential 
and real profit; useful for evaluat-
ing land ready for construction; 
possibility for scenario building and 
sensitivity analysis; helpful in de-
termining the maximum payable 
price for land while maintaining 
project profit

High sensitivity to numerous assump-
tions and estimates that may not be real-
istic; complex and requiring expertise in 
financial modeling, market trends, and 
costs; may not consider the value of oth-
er opportunities, thereby underestimat-
ing the true economic value of the land

AI & machine 
learning

Uses algorithms like neu-
ral networks to discover 
complex patterns in data.

High prediction accuracy; ability to 
model non-linear relationships; 
flexibility

Requiring very large datasets; “black 
box” nature of the model; requiring high 
computational expertise

Accordingly, this research aims to bridge existing gaps 
by presenting a comprehensive and operational 

framework. The main objective is “Designing a 
scientific and operational model for the floating pricing 
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of residential land in urban fringes.”
In line with the above objective, the main research 
questions are formulated as follows:
1. What are the key structural, accessibility, 
environmental, and legal-institutional factors affecting 
residential land prices in the fringes of Iranian 
metropolises? (Comprehensive identification and 
categorization of key factors affecting land value in 
urban fringes using a mixed approach).
2. How can the weight and importance of each 
identified factor in determining the final land value be 
assessed through integrating expert opinions (Delphi 
and AHP methods)? (Presenting foundational 
principles and a theoretical framework for land pricing 
that encompasses both market considerations and 
legal/urban planning requirements).
3. How can a dynamic regression model be formulated 
using the Hedonic pricing method to predict floating 
land prices, reflecting the simultaneous impact of 
multiple variables? (Formulating a dynamic (floating) 
mathematical formula for calculating land price 

capable of adapting to changes).
4. To what extent can the proposed model improve the 
accuracy and transparency of land value estimation 
compared to traditional methods in sample areas 
(fringes of Tehran and Isfahan)? (Validating the 
proposed model by testing it in sample areas and 
comparing results with actual market data).
To answer these questions, a “research strategy” 
based on a mixed-methods approach is employed. 
This strategy involves qualitative analysis of expert 
opinions to identify and weight variables, followed by 
quantitative modeling (Hedonic and Econometrics) to 
formulate and test the pricing formula. This dual 
approach allows for incorporating both subjective and 
qualitative market dimensions (such as expectations 
and preferences) and objective, quantitative property 
characteristics into the analysis. Table 2 succinctly 
presents the principal gaps identified in previous 
studies and outlines this research’s approach to 
addressing them.

Table 2. Summary of research gaps and the current study’s approach

Identified research gap Examples of related sources Approach and innovation of current research

Focus on static models and ne-
glect the dynamic and “float-
ing” nature of land prices

Classical studies based on Cross-sectional re-
gression
(Olea et al., 2025)

Designing a floating price formula incorporat-
ing time-dependent variables and future poli-
cies (e.g., approved development plans)

Neglect of qualitative, institu-
tional, and legal factors or dif-
ficulty in measuring them

Most quantitative studies that only model 
physical and accessibility variables
(Dmytrów & Gnat, 2019; Bagheri et al., 2021)

Use of mixed methods: Utilizing Delphi tech-
nique and AHP to convert qualitative data (ex-
pert opinion) into quantitative weights for 
model integration

Limitations of studies to for-
mal inner-city fabrics and a 
lack of research in fringe areas

Studies related to changes in land value and 
rental costs due to marginalization in urban 
settlements
(Adewoyin et al., 2024)

Special focus on the unique dynamics of the 
land market in urban fringes and selecting 
sample areas from these zones

Failure to provide an opera-
tional and practical model for 
policymaking institutions

Most studies are analytical and academic, 
not leading to operational solutions.
(Bencure et al., 2019)

Aimed to develop a formula and model appli-
cable to municipalities, registration organiza-
tions, and land authorities

Based on the above strategy, a set of main hypotheses 
has been formulated for testing in the quantitative 
phase:
•	Hypothesis 1 (H1): There is a significant negative 

relationship between accessibility characteristics 
(e.g., distance from the city center and metro 
stations) and the price per square meter of land in 
urban fringes.

•	Hypothesis 2 (H2): There is a significant positive 
relationship between desirable physical 
characteristics (e.g., appropriate area and large 
frontage) and the price per square meter of land.

•	Hypothesis 3 (H3): Legal-institutional characteristics 

(e.g., inclusion in approved development plans and 
having a formal title deed) have a significant positive 
impact on the price per square meter of land and 
explain a considerable portion of price variance.

•	Hypothesis 4 (H4): The weights extracted from the 
analytic hierarchy process (AHP), reflecting the 
factors’ importance from the experts’ perspective, 
are positively correlated with the magnitude of 
corresponding standardized coefficients in the 
Hedonic regression model. This hypothesis tests the 
bridge between qualitative and quantitative findings.

•	Hypothesis 5 (H5): The floating price model 
developed in this research, resulting from the 
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integrated mixed approach, possesses higher 
explanatory power (adjusted R-squared) and 
prediction accuracy (lower RMSE) compared to 
simple regression models that focus solely on 
physical and accessibility variables.

2.Theoretical literature
This section systematically reviews the theoretical 
foundations and conceptual frameworks related to 
land value and pricing. The aim is to establish a solid 
scientific foundation for understanding the 
complexities governing the urban land market and 
identifying the fundamental variables used in price 
modeling. The related literature can be examined 
along three main axes (Harvey & Jowsey, 2019): 
Classical and neoclassical land value theories, 
multidimensional factors affecting price, and scientific 
valuation models with an emphasis on the Hedonic 
approach.
Theoretical foundations of land value: The modern 
understanding of land value is rooted in traditional 
(classical) economic theories. David Ricardo (2015) 
presented the “Theory of differential rent” in 1821, 
arguing that land value stems from its fertility and 
scarcity (Settlement Geography, 2015). In his view, 
differences in productivity of various lands result in 
rent for owners of higher quality lands (McDonald, 
2018). Although Ricardo’s theory focused on 
agricultural land, the concept of “rent derived from 
advantage” became the cornerstone of subsequent 
analyses in urban economics. Following him, in 1826, 
Johann von Thünen introduced “Location theory”, 
arguing for “location” and “transportation costs” as 
key factors in determining land value (Kumbhar, 2024). 
According to his model, land value decreases with 
distance from the market center (city) due to increasing 
transportation costs. This theory founded 
“accessibility-based” analyses, which remain central to 
urban pricing models today (Rosenberg, 2025).
Neoclassical economics developed these foundations 
by focusing on concepts such as “utility,” “supply and 
demand,” and “rational behavior of economic agents” 
(Munien & Telukdarie, 2024). From this perspective, 
land is a heterogeneous good whose value is 
determined not only by intrinsic characteristics but 
also by the utility it generates for the consumer 
(household or firm) (Herscovici, 2019; Missemer & 
Pottier, 2025). William Alonso’s “Bid-Rent Theory”, 
which integrated Von Thünen’s views with neoclassical 
economics, demonstrated that households and firms 
compete for locations with higher utility, offering 

different prices for land (Poot, 2025). This competition 
creates a price gradient from the city center to the 
periphery. This theoretical framework paved the way 
for modern models attempting to extract the value of 
each utility-generating characteristic of land separately.
Political economy perspectives on land valuation: In 
the theoretical analysis of land value, one cannot 
ignore the differences in ideological approaches within 
political economy, as each offers a specific logic 
explaining the land price determination mechanism. 
Leftist perspectives view land as a public and limited 
resource whose value should be regulated through 
state intervention, tax policies, and rent control 
(Harvey, 2018; Smith, 2010). In this view, land pricing is 
not merely a product of market forces but a result of 
power relations and redistributive policies. From this 
perspective, the concept of “land rent” is analyzed in 
connection to spatial justice and equal access to urban 
resources (Fainstein, 2010; Marcuse, 2010). 
Conversely, right-leaning political economy 
perspectives emphasize market self-regulation and 
the role of supply and demand forces in shaping price 
(Hayek, 2024; Friedman & Appelbaum, 2020). In this 
approach, state intervention in the land market causes 
inefficiency, resource waste, and price distortion. 
Land, like any other economic good, is valued based 
on allocative efficiency and consumer preferences, 
with rent being a natural result of scarcity and 
competition.
At an intermediate level, new institutional theories 
attempt to explain the role of formal institutions, 
public policies, and legal structures as mediators 
between state and market (North, 2019; Hodgson, 
2022). According to this view, land value is not only a 
function of physical and spatial characteristics but also 
a product of institutional and policy interactions 
among various actors in the land market. Relying on 
this theoretical foundation, the present research 
defines the concept of “floating price” as an 
intermediate mechanism that attempts to understand 
and model real market dynamics within an institutional 
and policy-oriented framework. Thus, the proposed 
model, while accepting market mechanisms, pays 
attention to the impact of legal structures, land 
policies, and public decisions on value fluctuations, 
establishing a link between the two classical poles of 
interventionist and market-oriented approaches.
Multidimensional factors affecting land prices: 
Extensive literature in urban economics and planning 
studies has identified and classified factors affecting 
land prices. These factors can be categorized into 
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several main groups, detailed in Table 3.
•	Physical and structural characteristics: This category 

includes the physical specifications of the land parcel. 
Lot size is a fundamental variable12 (Ritter et al., 
2019). Generally, the total price decreases with 
increasing area, and the price per unit area (square 
meter) decreases with increasing area (Agosta et al., 
2025). Geometric shape, slope, and topography also 
influence construction costs and final utility (Huang 
& Hewings, 2021).

•	Access and locational characteristics: Originating 
from Von Thünen’s theory, these are the most 
important explainers of price differences at the 
urban scale. Distance from the central business 
district (CBD), distance to employment centers, 
access to public transport networks (metro and bus 
stations), and proximity to main arterial roads are 
key variables (Cordera et al., 2019; Morales et al., 
2017). Additionally, access to public services like 
schools, hospitals, shopping centers, and green 
spaces has a direct positive impact on land value (Wu 
et al., 2017).

•	Neighborhood and environmental characteristics: 
Land is not just a physical commodity but functions 

within a social and environmental context (Aziz et al., 
2021). General neighborhood quality, measured by 
variables such as average resident income, crime 
rates, and social prestige, plays a significant role 
(Kallberg & Shimizu, 2025; Seok et al., 2024). 
Environmental factors such as air quality, noise 
pollution, views, and proximity to parks or natural 
hazards (e.g., fault lines or floodways) act as 
environmental amenities or disamenities affecting 
land value (Kamtziridis et al., 2023; Chen et al., 2022; 
An et al., 2023).

•	Legal and institutional characteristics: Often ignored 
in traditional analyses, these factors play a decisive 
role in real markets. Zoning regulations that 
determine permitted use (residential, commercial, 
etc.) are the most critical in this group (Abdulla & 
Ibrahim, 2023). Permitted building density (FAR), lot 
coverage, and the number of allowable floors directly 
affect construction potential and thus land value (Lin, 
2024). Inclusion in urban development plans 
(Comprehensive or Detailed plans), type of ownership 
deed (formal vs. informal), and municipal tax rates 
are other significant variables (Chung & Yoon, 2023).

Table 3. Classification of factors affecting urban land price in research literature

Factor category Specific factor Description and expected impact on price Selected references

Physical-structural

Plot area Positive effect on total price; negative effect on 
unit price (Fang et al., 2021)

Geometric shape Regular plots (square/rectangle) have a higher 
value (Lee, 2024)

Slope & topogra-
phy

High slope increases construction costs and re-
duces value (Huang & Hewings, 2021)

Accessibility-loca-
tional

Distance from the 
city center

Negative effect; price decreases with increasing 
distance (D’Acci, 2019; Tuofu et al., 2021)

Access to transport Proximity to metro/highway has a positive effect (Kothari, 2025; Tan et al., 2019)

Access to services Proximity to schools, hospitals, and parks has a 
positive effect (Linlin et al., 2022)

Neighborhood-en-
vironmental

Neighborhood 
quality

Social prestige and neighborhood security have a 
positive effect

(Nadai & Lepri, 2018; Bamiteko 
& Adebiyi, 2020)

Air & noise quality Less air and noise pollution implies a higher value (Miłuch & Kopczewska, 2024)

View & green 
space

Access to desirable views and green space has a 
positive effect (Trojanek et al., 2018)

Legal-institutional

Land use & zoning
Commercial usage potential is usually more valu-
able than residential; potential for change to 
commercial is also valuable

(Eicher, 2024; Sayin, 2019; 
Guida, 2024)

Permitted density Positive effect; higher building potential implies 
higher value (Brueckner et al., 2024)

Urban plan status Inclusion in development plans increases value (Abdulla & Ibrahim, 2023)
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Hedonic pricing model: To transition from qualitative 
analyses to a quantitative model, the Hedonic pricing 
model is recognized as a standard and powerful tool in 
urban economics. This model, developed by Kelvin 
Lancaster in consumer theory and Sherwin Rosen in 
applied markets, is based on the premise that goods 
do not possess utility in themselves; rather, it is their 
constituent characteristics that are the source of utility 
and value (Greenstone, 2017). In the land market, the 
price of a parcel (P) can be expressed as a function of 
its vector of characteristics (X): P=f(x1, x2, ..., xn). 
These characteristics are the factors mentioned in the 
previous section (physical, accessibility, environmental, 
legal). By collecting data on the price and characteristics 
of a large number of traded land parcels, regression 
analysis can be used to formulate a mathematical 
equation that determines the contribution of each 

characteristic to the final price.
The coefficient of each variable in the regression 
equation12 represents the market’s willingness to pay 
for a one-unit increase in that specific characteristic, 
holding other characteristics constant. Selecting the 
appropriate “functional form” is a key issue in hedonic 
modeling, as this choice influences the interpretation 
of coefficients and the model’s accuracy. The most 
common forms are linear, semi-logarithmic, and 
double-logarithmic, which are compared in Table 4. 
The choice between these forms is typically made 
based on theoretical foundations, statistical tests 
(such as the Box-Cox test)13, and ease of interpretation. 
The semi-logarithmic form (logarithm of the dependent 
variable) is highly popular in applied studies due to the 
simple interpretation of coefficients as percentage 
changes and the mitigation of heteroscedasticity.

Table 4. Comparison of functional forms in hedonic modeling (taken from Spagnolo & et. al., 2024; Spagnolo & et. al., 2024; Liu et. 
al., 2024,  and Rey-Blanco et. al., 2024)

Functional form Equation Coefficient interpretation (βi​) Pros and cons

Linear P=β0​+∑βi​Xi​+ϵ A one-unit increase in Xi​ changes 
P by βi​

Simple to calculate and interpret; May not correct-
ly model non-linear market relationships

Semi-Log 
(Log-Level) ln(P)=β0​+∑βi​Xi​+ϵ A one-unit increase in Xi​ changes 

P by (βi​×100)%

Coefficients interpreted as percentages; Reduces 
heteroscedasticity; One of the most widely used 
forms

Semi-Log 
(Level-Log) P=β0​+∑βi​ln(Xi​)+ϵ A 1% increase in Xi​ changes P by 

(βi​/100) units
Suitable for explanatory variables with high skew-
ness; Interpretation is less common

Double-Log 
(Log-Log) ln(P)=β0​+∑βi​ln(Xi​)+ϵ A 1% increase in Xi​ changes P by 

βi​ percent (Elasticity)
Coefficients are interpreted as price elasticities; 
requires taking the logarithm of all variables

This model is the statistical and operational translation 
of utility theory in the real estate market. Its theoretical 
foundations were established by Kelvin Lancaster 
(1966) and Sherwin Rosen (1974). Lancaster proposed 
the revolutionary idea that individual utility is derived 
not from goods themselves, but from the 
“characteristics” or “attributes” of those goods. For 
example, a buyer of residential land does not merely 
purchase “land,” but buys a bundle of characteristics 
such as “area,” “access to metro,” “location in a safe 
neighborhood,” and “having a suitable view”. This 
perspective allows for breaking down a heterogeneous 
good such as land into its constituent components and 
valuing each component.
Rosen’s market equilibrium model: Rosen transformed 
this idea into a market equilibrium model. He 

demonstrated that in a competitive market, the 
observed price of a property (P) equals the sum of the 
values of the “shadow prices” or “implicit prices” of its 
individual characteristics. These shadow prices, which 
correspond to the coefficients of the hedonic 
regression model, represent the market’s marginal 
willingness to pay for an additional unit of each 
characteristic. In other words, the hedonic price 
function, P(X), is the convex envelope of buyers’ 
willingness-to-pay curves and sellers’ willingness-to-
supply curves. Therefore, estimating a regression of 
price on characteristics is not merely a statistical 
correlation but an estimate of the market equilibrium 
price function rooted in the optimizing behavior of 
economic agents.
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Table 5. Comparison of the theoretical foundations of pricing model

Pricing model Main theory Key assumption Application in land valuation

Classical (Ricardo/
Von Thünen)

Differential and 
location rent 

theory

Value stems from fertility and/or 
transportation costs

Initial explanation of the role of scarcity and loca-
tion in determining base land value

Neoclassical 
(Alonso)

Urban rent and 
utility theory

Rational agents trade off between 
access and space to maximize utility

Analysis of spatial price structure in the city and 
price gradient from the center to the periphery

Hedonic (Rosen/
Lancaster)

Characteristics 
and market 
equilibrium 

theory

The value of a good equals the sum 
of the values of its constituent char-
acteristics

Separation and measurement of the contribution 
of each physical, accessibility, and environmental 
characteristic to the final land price

Multi-criteria 
decision making 

(Saaty)

Analytic 
hierarchy 

process (AHP)

Complex problems can be solved by 
breaking them down into a hierar-
chy and pairwise comparisons

Determining the weight and relative importance 
of qualitative and quantitative factors affecting 
land value from the experts’ perspective

Urban rent theory: Developed by William Alonso 
(1967) based on Von Thünen’s work, this theory serves 
as the starting point for analysis. It states that land 
prices in cities are fundamentally determined by 
“accessibility”. Households and firms compete to 
locate in places with better access to employment 
centers, services, and markets. This competition 
manifests as a “bidding” process—specifically a latent 
auction for space —forming the “bid-rent” curve 
(Lemoy et al., 2017, pp. 7-10). In the integrated view 
based on Von Thünen and Alonso, the willingness to 
pay more for locations closer to the center is not an 
independent proposition but a natural consequence of 
the market equilibrium structure, where reduced 
travel costs, increased access, and the possibility of 
consuming more other goods collectively form a 
downward price gradient from the center to the 
periphery. Thus, the classical proposition of value 
reduction with increasing distance is redefined in 
Alonso’s model as behavioral and optimization-based, 
completing its theoretical coherence14.
The synthesis in Table 5 indicates that von Thünen’s 
theory of locational rent and Alonso’s theory of urban 
rent should not be understood as two competing 
models. Instead, they represent two stages in the 
evolution of a unified theoretical framework. Von 
Thünen articulates the spatial–cost foundations of 
land value, while Alonso extends this logic within the 
context of modern cities by including households’ 
rational behavior and the trade-off between 
commuting costs and residential space consumption. 
Accordingly, the explanatory discussion of Alonso’s 
theory after the table is a methodological necessity for 
connecting these two theoretical systems and laying 
the conceptual foundation for contemporary valuation 

models.
Within this framework, residential location choice is 
an optimization decision: households weigh better 
accessibility (and lower commuting costs) and larger 
living space (which is cheaper in peripheral areas) 
(Palma, Li, & Yu, 2023, pp. 5–7). As a result, a land 
parcel’s price mainly reflects its relative utility to 
market actors compared with alternative locations 
(Bhat, 2015; Gaigné, Koster, Moizeau, & Thisse, 2022). 
In the urban fringe, this trade-off becomes more 
complex; factors such as environmental quality, 
landscape, and distance from urban pollution are 
incorporated into the utility function as locational 
amenities, which can offset the higher cost of 
commuting (Morawetz & Klaiber, 2022; Kyriakopoulou 
& Picard, 2021). 
From an extended perspective of urban rent theory, 
Alonso demonstrates that the same fundamental logic 
identified by von Thünen—that transportation costs 
increase with distance from the center—still holds in 
today’s cities. However, it appears as an optimal choice 
balancing accessibility, transportation costs, and land 
consumption. Hence, the negative price gradient from 
the center to the periphery is not an isolated empirical 
observation but the direct outcome of the interaction 
of two mechanisms: von Thünen’s location-based logic 
and households’ economic behavior in Alonso’s model. 
Ultimately, the literature indicates that no single 
model can fully explain land market complexity. Hybrid 
approaches that integrate qualitative analysis (to 
identify context-specific variables and understand 
market structure) with quantitative modeling (to 
measure effects precisely) offer richer and more 
practical insights. Building on this integrated approach, 
the present study seeks to develop a comprehensive 
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framework for dynamic land pricing in peri-urban 
areas, integrating expert knowledge through Delphi 
and AHP with hedonic modeling. While the hedonic 
model is highly effective for analyzing quantitative 
market data, identifying—and especially assessing—
the relative importance of variables, particularly those 
with qualitative attributes (such as neighborhood 
safety or urban design quality), requires additional 
methodologies. Here, multicriteria decision-making 
(MCDA) theories and expert judgment are employed.

3.Theoretical foundations
The analysis of land value and pricing—particularly 
within the complex and dynamic domains of peri-
urban areas—encounters fundamental conceptual 
challenges that traditional econometric models alone 
cannot adequately explain. In line with its objective of 
“unveiling value” and presenting “foundational 
principles,” this study grounds its theoretical 
framework in the argument that the value of land, 
before being a quantifiable variable (Price), is a social 
construct and a multidimensional concept (Value). 
Classical pricing models, such as rent-based approaches 
(Ricardian Rent) or location theory, although successful 
in explaining macro-level spatial–economic structures, 
fall short in analyzing the qualitative, institutional, and 
perceptual dimensions that play a decisive role in the 
informal and transitional land markets characteristic 
of peri-urban zones (Healey & Barrett, 1990, pp. 140–
145).
Fundamentally, land in the modern economy—as Karl 
Polanyi argues—is a “fictitious commodity”; it is not a 
commodity inherently produced for sale, but one 
whose value is deeply embedded in social relations, 
power structures, and institutional frameworks 
(Polanyi, 2001, pp. 73–77). In the urban fringe, the 
social nature of value is maximum due to legal 
ambiguities, overlapping governance systems (urban 
and rural), and the intense dynamics generated by 
expectations of future development. David Harvey, in 
his analyses of urban rent, similarly demonstrates that 
the land value is not a function of its current use, but 
rather the product of claims on its future value—
claims that arise directly from political processes, 
planning interventions, and speculative behavior 
(Harvey, 2018, pp. 345–351).
Accordingly, valuation in these areas is less a technical 
calculation and more a meaning-making process. 
Diverse actors—policymakers, speculators, residents, 
and experts—assign “value” to land based on their 
interpretation of legal, social, and spatial signals 

(Fainstein, 2010, pp. 46–50). Hedonic regression 
models, which conceptualize price as a function of 
characteristics, often overlook these interpretive and 
qualitative dimensions or reduce them to simplified 
dummy variables, thereby leading to omitted variable 
bias.
By acknowledging this conceptual complexity, the 
present study adopts a different methodological 
orientation. Instead of testing predetermined 
hypotheses derived from quantitative models, this 
research employs qualitative content analysis, 
specifically the category-based analytical approach, to 
achieve its objectives. This method, systematized by 
Philipp Mayring, is grounded in the principle that 
through a structured and rule-guided analysis of texts 
and communications (in this case, in-depth expert 
interviews), we can extract the fundamental categories 
and core concepts (foundational principles) governing 
a phenomenon (Mayring, 2014, pp. 53–56).
The aim here is to discover the cognitive and 
interpretive frameworks used by experts in 
architecture, urban planning, and land economics 
when evaluating land value. In effect, before asking 
“How much does each factor matter?” (a quantitative 
question), we must ask “What are the influencing 
factors, and how are they defined?” (a qualitative 
question) Category-based analysis enables the 
inductive transformation of dispersed qualitative data 
obtained from interviews into a coherent system of 
“main categories” and “subcategories” (Kuckartz, 
2014, pp. 100–105). These categories constitute the 
very “foundational principles” that the research seeks 
to elucidate.
This approach resolves the theoretical limitations of 
purely quantitative studies in two key ways:
1. Conceptual richness: Qualitative analysis allows for 
identifying and defining complex concepts that are 
difficult to quantify—such as “legal validity of land 
documents,” “policy transparency,” “investment risk,” 
or “neighborhood quality”—capturing their full 
semantic depth.
2. Contextual validity: Rather than imposing universal 
variables derived from economic models, this method 
extracts categories specific to the distinctive context of 
Iran’s urban fringes, with all their legal and institutional 
complexities.
In this framework, the concept of “floating price” 
acquires a deeper meaning. Fluidity is not merely 
numerical fluctuation in market prices; rather, it is a 
form of conceptual floating. This means that the very 
foundational principles and categories constituting 
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value shift over time and policy cycles, with their 
relative weights reconfigured accordingly. Qualitative 
content analysis provides a precise tool for identifying 
these categories and understanding their hierarchical 
relationships (through analyzing the prominence and 
frequency of themes in expert discourse) (Schreier, 
2024, pp. 86–90).
Thus, the theoretical foundations of this study 
conceptualize peri-urban land value not as a fixed 
number but as a “discursive construction” defined by 
key actors (elites). Through category-based analysis, 
the present research deconstructs this discourse to 
uncover the fundamental principles (core categories) 
that shape this value. Subsequently, the classical and 
neoclassical literature on land value (discussed in later 
sections) is examined not as the governing framework 
of the study but as one among several sources that 
have previously identified some of these potential 
categories (such as accessibility and location).
Moreover, the theoretical framework of this study 
conceptualizes the “urban fringe” not merely as a 
geographic tract (as commonly defined in conventional 
physical–legal terminology) but as a liminal space and 
a complex assemblage. Classical urban-economic 
theories based on the bid–rent curve and distance 
from the center face inherent limitations in explaining 
the dynamics of such threshold spaces, where value is 
defined not by current land use but by future—often 
uncertain—potential (Fainstein, 2015, p. 98).
In these areas, value emerges from an unstable 
assemblage of heterogeneous elements: promised 
(yet absent) infrastructure, evolving (and interpretive) 
legal regulations, informal networks of power, and 
speculative actors. According to Assemblage Theory, 
employed in urban studies by theorists such as 
McFarlane, value in such contexts does not result 
linearly from the sum of attributes; rather, it is 
produced through an interaction and co-functioning 
process among these multiple components 
(McFarlane, 2011, pp. 204–222). This theoretical 
orientation exposes a fundamental limitation of 
traditional quantitative models (such as hedonic 
regression), since these models inherently seek to 
measure static attributes, whereas value in urban 
fringes is the outcome of dynamic processes. Within 
this context, the methodological significance of 
qualitative content analysis (QCA) becomes even more 
pronounced15.
From another perspective, the limitations of 
conventional theories in explaining land value in urban 

fringes stem from their neglect of the institutional 
dimensions of the market. New institutional 
economics—particularly the works of Douglass 
North—emphasizes that institutions, or the “rules of 
the game,” determine transaction costs in the market 
and directly shape economic performance and the 
value of assets (North, 2019, pp. 5–6). In urban fringes, 
the central challenge is the presence of an institutional 
void or institutional conflict. In these areas, the rules 
of the game are ambiguous, unstable, and often 
contradictory. Within such a context, the value of a 
parcel of land reflects not so much its physical utility or 
accessibility, but rather the degree of legal certainty 
and the transaction costs required to secure ownership 
and obtain development permissions.
For instance, a land ownership deed is not just a 
“variable” in this theoretical framework, but a 
powerful “institution” for reducing future transaction 
costs and risks (Williamson, 2007). Therefore, the 
qualitative categorical analysis in this study seeks to 
identify categories that represent these “institutional 
mechanisms.” The categories extracted from the 
expert interviews reflect how market actors encounter 
and manage “institutional uncertainty.” This 
theoretical framework guides the research narrative 
from a scattered cataloguing of factors to a coherent 
analysis of “institutional processes” that shape value 
in the absence of stable market rules.

4. Literature review
This section reviews and analyzes empirical studies 
conducted internationally and domestically on the 
subject of the present research. The aim is to identify 
methods, variables, and key findings of previous 
research, understand existing trends, and accurately 
determine the position and innovation of the current 
study.
International studies: The history of using the Hedonic 
pricing model to analyze housing and land markets 
dates back to the 1970s. Since then, thousands of 
studies have been conducted worldwide. One 
fundamental study was Rosen (1974), which 
established a theoretical framework for the hedonic 
model in competitive markets. Subsequently, 
Linneman (1980), in a classic study on Los Angeles 
data, found that neighborhood characteristics (such as 
school quality and crime rates) were even more 
important than property characteristics in determining 
prices. With urban expansion, studies also focused on 
suburban and fringe areas.
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Geoghegan et al. (1997), using GIS data in Maryland, 
USA, showed that proximity to open spaces and forests 
had a significant positive effect on property values in 
suburban areas, while proximity to agricultural land 
had a negative effect. In another study, Cervero and 
Kang (2011) examined the impact of transit-oriented 
development (TOD) on housing prices in Seoul, South 
Korea. Their findings showed that properties within a 
500-meter radius of new transit stations experienced a 
price increase of 10 to 20 percent.
In recent years, the use of mixed methods and 

advanced techniques has become prevalent. Kolomak 
and Nezavitina (2021) used a spatial hedonic model in 
the Russian housing market to incorporate external 
effects or spatial spillovers. Results showed that a 
property’s price depends not only on its own 
characteristics but also on the prices of adjacent 
properties. Asmawi et al. (2018) used a combination of 
factor analysis and hedonic regression to identify 
hidden dimensions of neighborhood quality and their 
impact on housing prices. Table 6 summarizes selected 
international studies.

Table 6. Selected international studies on Hedonic property pricing 

Researcher(s) & year Study area Methodology Key variables Main finding

(Lovell & Lynch, 2002; 
Geoghegan et al., 

2003)

Maryland (3 
counties), 

USA

Hedonic 
Regression with 

GIS data

Adjacent land use; 
distance from open 

spaces & forests

Proximity to open space and its formal pres-
ervation increases value; proximity to agricul-
tural or developable land decreases value.

(Im & Hong, 2017; 
Shin et al., 2007)

Daegu & 
Seoul, South 

Korea

Difference-in-Dif-
ferences & 

Hedonic model

Distance from new 
public transport 

stations

Properties near new stations experienced sig-
nificant price increases16.

(López & Kholodilin, 
2023; Ozhegov & 
Ozhegova, 2022)

St. 
Petersburg, 

Russia

Spatial Hedonic 
Model

Access to the city 
center; distance to 
the metro; building 

features

Prices have spatial dependence; property 
price is influenced by adjacent property pric-
es.

(Li et al., 2022; Tang & 
Niemeier, 2021)

Various US 
cities

Meta-analysis of 
Hedonic studies

Air pollution; 
proximity to 

hazardous sites

Negative impact of pollution on housing pric-
es confirmed in most studies, but the magni-
tude varies.

(Spagnolo et al., 
2024)

European 
Metropolis-

es

Quantile 
Hedonic 

Regression

Property features; 
access; neighbor-

hood prestige

The impact of variables varies across different 
price levels (cheap vs. expensive properties) 
(non-linear effects)17.

Domestic Studies: In Iran, numerous studies have also 
been conducted on the analysis of housing and urban 
land prices by scholars in geography and urban 
planning, economics, and management. Shahidi and 
Fadaei Nasab, in their book “Urban Land Policies in 
Iran after the Islamic Revolution”, provided a 
comprehensive examination of land market dynamics 
and related policies, and, alongside a theoretical 
analysis, highlighted the challenges of pricing in 
metropolitan areas (Shahidi & Fadaei Nasab, 2011). 
Similar works likewise emphasized the decisive role of 
governmental policies and urban development plans 
in shaping land rent and land prices (Lalehpour, 2020; 
Meshkini & Nourmohammadi, 2019).
In quantitative studies, Nikpoor et al. (2019) spatially 
analyzed the land prices in the city of Babolsar, 
employing the Geographically Weighted Regression 
(GWR) model. Their findings indicated that the 
influence of variables such as access to service centers 
and land use is not uniform across different parts of 

the city, and that local models—such as GWR—possess 
significantly greater explanatory power compared to 
global models such as OLS. More precisely, the results 
demonstrated that GWR provides substantially higher 
accuracy in estimating land prices when compared to 
global statistical models, with the local coefficient of 
determination (Local R²) ranging from 0.57 to 0.7918. 
Fayazi and Hemmatjou (2022) examined the impact of 
constructing environmental amenities—implemented 
through investment in urban development projects—
on the prices of surrounding residential properties 
across the 22 municipal districts of Tehran. Using a 
hedonic model that accounts for spatial 
autocorrelation, they found that such projects function 
as urban amenities and exert a positive influence on 
the value of adjacent properties. According to them, 
environmental variables, such as infrastructure and 
urban facilities, particularly the share of street network 
in the total area of neighborhoods, have a stronger 
effect on housing prices. 
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Soltani and colleagues conducted a study using a 
multilevel hedonic model incorporating extensive data 
(32,108 residential units). Their results indicated that 
proximity to educational, cultural, recreational, and 
social service centers has a positive effect, whereas 
proximity to certain facilities—such as medical centers, 
commercial corridors, and parks—can sometimes 
harm property values, for instance due to traffic 
congestion or reduced safety (Soltani et al., 2023).
Najafi et al. (2024), in a study on residential properties 
in Shiraz, employed a hedonic model with OLS 
regression and accessibility variables (including 
distance to the metro station). They used data from 
128 apartment transactions collected through 
questionnaires administered to real estate agencies 
within a 1000-meter radius of metro stations. The 
variables included distance to the metro, distance to 
the central business district (CBD), distance to parks 
and schools, as well as structural attributes such as 
size, building age, and number of rooms, in addition to 
variables related to the urban district. Their analyses 
showed that proximity to newly constructed metro 
stations exerts a positive and significant effect on 
apartment prices (a spatial effect dependent on 
neighborhood context). However, proximity to existing 
metro stations had no significant impact, indicating 
that the housing market in Shiraz is more sensitive to 
structural characteristics than to accessibility features.
Moradi et al. (2022) examined the effect of the Ghadir 
Park green space (a GIS-based structural variable) on 
residential properties’ prices in the city of Yazd, using a 

hedonic regression model (OLS). The data were 
collected via questionnaires and real estate agencies 
located around Ghadir Park. Fifteen independent 
variables—including renovation status, number of 
floors, number of bedrooms, distance to the main 
street, distance to the city center, and distance to the 
park—were analyzed using EViews 9. The study 
concluded that although green spaces and parks are 
not tradable goods, they do have an impact on the 
housing market; that is, the presence of a park nearby 
significantly increases the price.
Despite the value of these studies, the domestic 
literature also reveals several major shortcomings. 
First, most research focused on inner-city and formal 
urban areas, with limited attention to the complex 
dynamics of urban fringes. Second, many studies—
due to constraints in data availability—omitted legal 
and institutional variables, such as approved building 
density or types of property deeds, thereby reducing 
the credibility of their models. Third, the use of mixed-
method approaches capable of integrating experts’ 
tacit and qualitative knowledge with quantitative 
analyses was very limited. Fourth, the diversity of 
variables affecting price determination in different 
cities of Iran reflects different behavior and interests in 
housing markets, which restricts the generalizability of 
findings to other metropolitan contexts19. The present 
study seeks to address these gaps by focusing on 
urban fringe areas and employing a mixed-method 
methodology. Table 7 summarizes a selection of 
domestic studies.

Table 7. Selected domestic studies on urban land valuation in Iran 

Researcher 
& year Area Methodology Key variables Main finding

(Moradi et 
al., 2022) Yazd

Hedonic Pricing 
Model (OLS) in 

EViews

Price/sqm; floor area; parking; distance 
to main street & park

Distance to the main street and park 
has significant negative effects on 
housing prices; heterogeneous effects 
are observed.

(Hajiheidari 
et al., 2023) Tehran Spatial Analysis 

in ArcGIS

Distance from centers (highway, land 
uses); economic concentration; topog-
raphy

There is a strong spatial autocorrelation 
in price differences; thriving economic 
centers drive housing prices.

(Moradzehi, 
2019) Khash Hedonic Pricing 

& PCA
Building condition; age; area; parking; 
green space; etc.

All variables significantly affect price; 
area, green space, building condition, 
and age have the most impact.

(Rahdari & 
Leylian, 
2012)

Kerman Hedonic Pricing 
(Panel Data)

Physical, situational, and environmental 
factors; infrastructure income; central 
heating system; distance from the city 
center

Physical factors have the highest posi-
tive impact; income elasticity for infra-
structure > 1 indicates high sensitivity. Farhangdoust H. et al.
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Researcher 
& year Area Methodology Key variables Main finding

(Aboonori & 
Ramezani, 

2002)
Sari Hedonic Model

Floor area; land area; the number of 
rooms; distance to main street; distance 
to city center

The most important factors are floor 
area, land area, number of rooms, and 
distance to the main street and city 
center.

(Gholizadeh 
et al., 2010)

Hamed-
an

Traditional & 
Reid Hedonic 

Models20

Physical characteristics (area, age of 
building, amenities); environmental/
neighborhood characteristics; buyer 
characteristics

The Reid Hedonic model is more effec-
tive; buyer characteristics also play a 
significant role in price determination.

(Akbari et 
al., 2004; 
Saremi et 
al., 2024)

Mash-
had

Spatial 
Econometrics 

(SAR, OLS)

Economic characteristics (such as rent, 
type of deed), accessibility (proximity to 
the Holy Shrine and parking availability), 
and physical or structural, environmen-
tal, and spatial characteristics

Proximity to the Holy Shrine is a critical 
variable for commercial and residential 
prices in the Samen district.

A systematic review of domestic studies (Table 7) 
shows that a significant portion of studies focus on 
cities like Yazd, Shiraz, Kerman, Sari, and Babolsar, with 
a noticeable lack of focus on metropolises like Tehran 
and Isfahan—especially in the urban fringe zone. 
Furthermore, the majority of them study housing or 
land within formal limits, not the fringe. The 
geographical classification of Table 7 highlights a 
significant research gap regarding land valuation 
models within the fringes of Tehran and Isfahan, a gap 
that justifies the necessity of conducting a study from 
a spatial, institutional, and policy perspective.
The literature review indicates that 1) The theoretical 
framework and quantitative tools—particularly the 
hedonic model—are well developed for analyzing land 
prices; 2) A set of physical, accessibility-related, 
environmental, and legal factors are globally and 
nationally recognized as key determinants of land 
value; and 3) Numerous studies in Iran have 
successfully employed hedonic models to analyze land 
and housing markets. Nevertheless, several clear gaps 
remain that the present research seeks to address:
• Content gap: There is limited focus on urban fringes 
as a distinct spatial domain with dynamics different 
from inner-city fabrics. Land markets in these areas 
are strongly influenced by expectations about the 
future, forthcoming development projects, and more 
complex ownership and legal structures.
• Methodological gap: A few studies employed an 
integrated mixed-methods approach. Most existing 
research is either exclusively qualitative or exclusively 
quantitative. By combining Delphi and AHP (for 
identifying and qualitatively weighting factors) with 
hedonic modeling (for quantitative analysis), this study 
aims to create methodological synergy.

• Practical gap: There is a lack of a dynamic pricing 
model that can be operationally applied by urban 
institutions. The aim of this research goes beyond 
academic analysis to provide a practical formula and 
tool for land valuation that reflects temporal and 
policy-related changes.
The case-specific gaps can also be articulated based on 
the above points. First, at the national level, none of 
the reviewed studies analyzed land valuation in the 
fringes of metropolitan areas; instead, their focus was 
on formal urban fabric and real estate transactions 
within statutory boundaries. Second, in the two cities 
selected as pilot cases for this study—Tehran and 
Isfahan—there exists no research that integrates 
physical, accessibility, institutional, and planning 
factors into a single, unified valuation model. 
Accordingly, the discrepancy between the existing 
literature and the scientific need for a structured 
analytical framework for land valuation in urban 
fringes constitutes the core research gap that this 
study addresses. Therefore, by focusing on the fringes 
of Iran’s metropolitan areas and employing an 
innovative mixed-methodology, this research seeks to 
contribute new and practical knowledge in land price 
valuation.

5. Theoretical framework
The theoretical framework of the study is grounded in 
the assumption that land value in urban fringe areas 
results from the interaction of four fundamental 
mechanisms: the institutional–legal mechanism, the 
physical–spatial mechanism, the accessibility–
locational mechanism, and the environmental–
neighborhood mechanism. These four mechanisms, as 
theoretical categories, constitute the conceptual 
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structure of the study and form the basis for selecting 
its indexes and variables. Within this conceptual 
system, land value is not the product of a single factor 
but the outcome of the structural interplay among 
these four mechanisms, which together shape pricing 
dynamics.
To operationalize the theoretical categories defined 
within the conceptual framework, the Delphi method 
was employed for identifying and building expert 
consensus on relevant factors, while the analytic 
hierarchy process (AHP) was used for institutional–
analytical weighting of the variables. These two 
methods perform a methodological and procedural 
role in the research, serving to translate theoretical 
constructs into measurable indexes and determine 
their relative weights.
Conceptual structure of the integrated model: This 
study conceptualizes land value (V) as a 
multidimensional construct shaped by the complex 
interaction among four principal groups of 
characteristics. This relationship can be expressed 
conceptually as follows: 

Equation 1. Conceptual structure of land valuation

V = f(CPh, CAc, CEn, CLg)
Where:
- CPh (Physical components) includes physical 
characteristics of the land parcel, such as area, 
dimensions, shape, and slope.
- CAc (Accessibility components) includes locational 
variables indicating the cost and time of interaction 
with other parts of the city, such as distance from the 
city center, public transport stations, and main 
services.
- CEn (Environmental components) includes qualitative 
characteristics of the neighborhood and surrounding 
environment, such as view, green space, pollution, and 
social prestige.
- CLg (Legal components) includes constraints and 
opportunities arising from urban planning regulations 
and the legal system, such as permitted land use, 
building density, deed status, and inclusion in 

development plans.
The innovation of this framework lies in how these 
components are defined, measured, and interact. 
Unlike traditional models that simply enter these 
factors independently into a regression, this framework 
proposes a two-stage process integrating qualitative 
and quantitative dimensions:
•	Stage 1 (expert-based qualitative assessment): The 

importance and relative weight (w) of each of these 
four main components and their subsets are not 
fixed and universal but a function of spatial and 
temporal context. These weights are extracted via 
Delphi and AHP processes relying on experts’ tacit 
knowledge.

•	Stage 2 (market-based quantitative assessment): The 
actual and final impact of each attribute on the 
observed market price (P) is measured via Hedonic 
modeling and analysis of real transaction data.

Conceptualizing floating price: One of the main pillars 
of this theoretical framework is the concept of floating 
price, contrasting with static models. The floating price 
in this research has two dimensions:
1. Temporal floating: Land price is not constant over 
time and changes due to factors like inflation, policy 
changes, and macroeconomic developments. The 
proposed model accounts for this by including 
temporal variables (e.g., year or season of transaction) 
or time-series analysis.
2. Policy floating: Floating is defined here as an 
institutional mechanism, not just a technical feature of 
the regression model. In the land market of Iranian 
urban fringes, the value of each parcel is heavily 
dependent on frequent changes in legal regulations, 
urban plan rules, and land allocation policies. 
Therefore, institutional variables like land use, density, 
or status in development plans are defined as 
“conditional variables,” meaning their value changes 
depending on the policy scenario. Thus, the model is 
capable of reproducing land prices under different 
scenarios (e.g., land use change from agricultural to 
residential or increased approved density).

Table 8. Integrated research theoretical framework 

Framework variable Theoretical basis Methodological tool Role in the model Expected output

Factors identifica-
tion

Utility theory; 
research 
literature

Semi-structured 
interview, Delphi 

technique

Preparing a comprehensive and 
context-based list of potential 
variables affecting price

Final consensus list of 
factors in 4 main cate-
gories

Factors weighting Multi-criteria 
decision theory

Analytic hierarchy 
process (AHP)

Determining the relative impor-
tance of each factor from the 
experts’ view to understand the 
priority structure

Vector of quantitative 
weights for each criteri-
on and sub-criterion
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Framework variable Theoretical basis Methodological tool Role in the model Expected output

Model formulation Hedonic pricing 
theory

Multiple regression 
(OLS)

Formulating the mathematical 
relationship between land 
characteristics and observed 
market price

Regression equation 
with estimated coeffi-
cients (shadow prices)

Validation & floating
Statistical & 
prediction 
theories

Diagnostic tests; 
cross-validation

Evaluating model accuracy/reli-
ability; Adding temporal and 
policy dimensions

Final validated model 
and floating price for-
mula

Policy simulation
Policy impact 
assessment 

theory
Scenario analysis

Using the final model to predict 
the impacts of land use or de-
velopment plan changes

Analytical reports to 
support urban deci-
sion-making

This coherent framework elevates the research beyond 
a merely descriptive or correlational analysis, 
transforming it into an analytical and predictive tool 
capable of addressing complex and practical questions 
in land-use policy.

6.Research methodology
Methodology, as the research roadmap, constitutes a 
set of logical and systematic principles, procedures, 
and tools that guide the researcher in addressing the 
research questions and achieving its objectives 
(Bouchrika, 2025). Selecting an appropriate 
methodology ensures the validity and reliability of the 
study’s findings (Sreekumar, 2023). Given the 
multifaceted and complex nature of the present 
research topic—which requires both a deep 
understanding of phenomena and an accurate 
assessment of relationships—the mixed-methods 
approach was chosen as the most suitable framework 
(Watkins, 2022). Specifically, this study employs the 
explanatory sequential design (Draucker et al., 2020).
Tehran and Isfahan were selected as two sample 
metropolises in this study based on a comparative 
logic designed to evaluate the performance of the 
proposed model across two distinct spatial and 
economic contexts. Tehran, as the capital and the 
country’s largest land market, is characterized by 
intense demand pressures, heterogeneous land-use 
patterns, institutional complexity, and pronounced 
price volatility (Saharkhiz et al., 2018). In contrast, 
Isfahan, a historically significant metropolis with more 
balanced development and a polycentric spatial 
structure, exhibits different dynamics in its growth 
patterns and land-price behaviors (Bagheri & Soltani, 
2023). This selection allows the study to test the 
model’s validity under diverse land-market conditions 
and urban policy environments, and to assess its 
adaptability to spatial variations.

In both metropolitan areas, the sampling zones were 
chosen within the boundaries of the “officially 
approved urban fringe.” The primary criteria for parcel 
selection included: 1) location within areas directly 
influenced by the master plan and detailed 
development plan; 2) availability of officially recorded 
transaction data during the study period; 3) physical 
diversity in terms of size, shape, and spatial location; 
and 4) clear legal status with formal documentation. 
The parcels were selected through a combination of 
secondary data extracted from the national real estate 
transaction system, GIS datasets, and field verification. 
To enhance the generalizability of the model, Tehran 
and Isfahan were considered as two “representative 
samples” of the main typologies of urban fringe 
structures in Iran:
- Type I: Urban fringes of dense and highly populated 
metropolises with strong demand pressures (e.g., 
Tehran, Mashhad, and Tabriz).
- Type II: Urban fringes of medium-sized metropolises 
with balanced growth and polycentric morphology 
(e.g., Isfahan, Shiraz, and Karaj).
Accordingly, the floating formula derived from the 
integrated dataset of these two cities can be adapted 
to other similar urban fringes across the country and 
may be employed in a generalized form for land 
valuation and policy-analysis purposes at the national 
scale.
In this design, the research proceeds through two 
main and consecutive phases: an initial qualitative 
phase followed by a quantitative phase. This approach 
ensures that the final quantitative model is grounded 
in rich qualitative insights and contextual knowledge. 
The operational process of the study consists of three 
major steps: 1) qualitative inquiry to identify and 
weight the influencing factors, 2) quantitative analysis 
to construct and test the model, and 3) integration of 
results to formulate the final floating land-price 
equation.
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In total, 1,000 residential land parcels in Tehran and 
Isfahan were selected as the main dataset for the 
quantitative section, with 500 parcels from the Tehran 
fringe and 500 parcels from the Isfahan fringe. Each 
parcel’s data were recorded, including its precise 
location (with GIS coordinates), document type, legal 
status, area, permitted use, approved density, and 
status within the boundaries of urban development 
plans (comprehensive or detailed). In Tehran, 
approximately 62 percent of sampled parcels were 
located within the boundaries of the approved detailed 
plan, while 38 percent were outside the plan area but 
still within the legally defined urban fringe. A similar 
distribution was observed in Isfahan, where 58 percent 
of parcels fell within development plan boundaries, 
and 42 percent were outside the plans yet still under 
the city’s functional influence.
Analytical findings revealed that the location of parcels 
within urban development plan boundaries was one 
of the most influential variables affecting land value. 
This factor not only indicated the legal feasibility of 
land development but also served as a proxy for 
“investment security” in the land market (Hosseini & 
Hajilou, 2019). Parcels situated within master and 
detailed plan areas benefited from planned access to 
building permits, infrastructure provision, and urban 
services, resulting in significantly higher willingness-
to-pay.
Accordingly, the hedonic pricing model used in this 
research incorporated the variable “location within 
development plans” as a key binary predictor in the 
regression equation, enabling quantitative assessment 
of how urban policies shape land prices. This 
clarification strengthened the logical connection 
between spatial data and analytical outcomes, thereby 
enhancing the methodological coherence of the 

research.
The primary objective of the qualitative phase was to 
identify the most comprehensive set of factors 
influencing land value within urban fringes and to 
determine the relative importance of each factor from 
the perspective of experts and key market actors. To 
achieve this goal, a combination of three methods was 
employed: semi-structured interviews, the Delphi 
technique, and the Analytic Hierarchy Process (AHP).
1. Semi-structured interviews, to conduct an initial 
exploration and an in-depth identification of qualitative 
and quantitative variables influencing land prices from 
the perspective of experts. This approach allows the 
researcher to go beyond predefined frameworks in the 
literature and uncover context-specific and locally 
grounded variables. The target population in this 
phase consisted of specialists and informed actors in 
the land and housing sectors of the metropolitan areas 
of Tehran and Isfahan. Sampling was conducted 
through purposive sampling combined with the 
snowball technique. The sample size continued to 
expand until theoretical saturation was achieved21.
The primary research instrument was the interview 
protocol containing open-ended and guiding questions 
(Table 9). The questions focused on themes such as 
“What are the most significant determinants of land 
value in the urban fringe?”, “How do the influential 
factors in the fringe differ from those in the inner 
urban fabric?”, and “What is the role of urban 
development plans in price fluctuations?”. With 
participants’ consent, all interviews were recorded 
and fully transcribed. The qualitative data obtained 
from the interviews were analyzed using thematic 
content analysis in MAXQDA software. The output of 
this stage was a comprehensive and structured list of 
key factors and concepts.
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Table 9. Semi-structured interview protocol

Section 1: Introductory question to identify interviewee expertise
1. Please introduce yourself and provide a brief overview of your educational background, professional experience, and main 
area of expertise regarding land and housing.
Section 2: General understanding of land value factors (Approx. 10 mins)
Open-ended questions to start the discussion:
2. Generally, and regardless of a specific region, what variables or factors do you believe shape the value of a residential land 
parcel in a city?
3. In your opinion, what are the most important differences between the land market in the “urban fringe” and the dense and 
formal fabric of the “inner city”? (In terms of actors, laws, price dynamics, etc.)
Section 3: Deep identification of factors affecting the urban fringe (Approx. 25 mins)
Main question with guiding categories:
4. Now we want to focus specifically on factors affecting price in the “urban fringe”. In each of the following 4 areas, please 
state the most important factors that come to mind:
A) Physical and structural characteristics of the land: (Probes: What is the effect of area? Is the geometric shape of the plot 
important? What about slope and topography?)
B) Factors related to accessibility and location: (Probes: Access to which elements is more important? City center, highway, 
metro station, or daily services like schools and clinics?)
C) Legal, institutional, and other factors related to urban plans: (Probes: What is the price difference between land with a for-
mal deed vs. an informal/customary deed? What is the impact of being located within a development plan? What is the role 
of land use and density?)
D) Environmental factors and neighborhood quality: (Probes: Is the view priceable? What is the role of proximity to green 
space or, conversely, proximity to polluting industries? What about neighborhood quality and security?)
Supplementary questions for each factor:
5. For any factor you mentioned, can you cite a real-world example from your own experience that demonstrates how that 
factor caused a sharp increase or decrease in a property’s price?
Section 4: The role of expectations, policies, and market dynamics (Approx. 15 mins)
Questions related to non-physical and temporal factors:
6. How do you assess the role of “Comprehensive and detailed plans” in land price fluctuations in the fringe? Do these plans 
contribute to market transparency and predictability, or are they sources of rent and speculation?
7. What share do “Expectations of the future” (e.g., expectation of an area being annexed to the city limits) have in the current 
pricing of fringe lands? How are these expectations formed?
8. When does the impact of major infrastructure projects (such as the construction of a new freeway or metro line) on sur-
rounding land prices begin? Before the groundbreaking, during construction, or after operation?
Section 5: Weighting and prioritizing factors (Approx. 10 mins)
Questions for concluding and moving towards the analytic hierarchy process:
9. Among all the factors you listed, if you had to choose only three as the “most key” or “most decisive” factors in pricing fringe 
land, which would they be and why?
10. If you were to make a comparison, is the relative importance of “Accessibilities” greater in urban fringes, or the “Legal-ju-
ridical characteristics” of the property? Please explain.
Section 6: Closing questions (Approx. 5 mins)
Question to ensure comprehensiveness:
11. Is there any other important factor or point that we have not covered in this conversation that you think must be included 
in the final analysis?
Snowball sampling question:
12. Do you know any other colleague or expert in this field whose views could contribute to the richness of this research and 
whom you would recommend introducing?

Accessibility and locational desirability factors ▼Social and cultural factors ▼
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Environmental and neighborhood factors ▼Physical factors ▼

Legal and institutional factors ▼Economic factors and market dynamics ▼

Gender▲
 Response rate▼

2. The Delphi technique, to achieve group consensus 
among specialists regarding the final list of factors 
identified from the literature and interviews, and to 
screen them. The panel of experts included the same 
group of interviewees plus several other specialists to 
increase validity (30 people). This process was 
executed in two stages:
Stage one: A questionnaire containing the full list of 79 
factors extracted from the interviews was sent to the 

30-person expert panel. They were asked to specify 
the importance of each factor in determining land 
prices in urban fringes on a 5-point Likert scale (from 1 
“Very Low” to 5 “Very High”). The table below 
summarizes the results of the frequency distribution 
of responses as well as initial suggestions for deleting 
or merging factors.
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Table 10. Results of the first stage of delphi technique implementation22

Topic Sub-topic Frequency on likert 
scale (1, 2, 3, 4, 5)

Mean 
score

Standard 
deviation Initial analysis and proposal for stage two

1

1-1. 0, 0, 1, 8, 21 4.67 0.54 High consensus: Very high importance; Retain factor

1-2. 1, 3, 11, 10, 5 3.87 1.08 Moderate consensus: High importance; Proposal to merge with 
1-9

1-3. 0, 0, 3, 10, 17 4.47 0.69 High consensus: Very high importance; Retain factor.

1-4. 0, 1, 8, 12, 9 4.00 0.86 High consensus: High importance; Proposal to merge with 1-3

1-5. 2, 4, 10, 9, 5 3.57 1.16 Scattered votes: Moderate to high importance; Proposal to merge 
with 1-20

1-6. 4, 8, 12, 5, 1 2.83 1.02 Moderate consensus: Low importance; Candidate for elimination.

1-7. 0, 1, 4, 11, 14 4.27 0.86 High consensus: Very high importance; Proposal to merge with 
1-1

1-8. 3, 6, 11, 7, 3 3.23 1.17 Scattered votes: Moderate importance; Candidate for elimination 
and merge with 1-20

1-9. 0, 0, 2, 9, 19 4.57 0.63 High consensus: Very high importance; Retain key factor.

1-10. 1, 2, 9, 10, 8 3.87 1.08 Moderate consensus: High importance; Proposal to merge with 
1-1

1-11. 1, 2, 9, 10, 8 3.87 1.08 Moderate consensus: High importance; Proposal to merge with 
1-1

1-12. 2, 5, 13, 6, 4 3.27 1.10 Scattered votes: Moderate importance; Candidate for elimination

1-13. 1, 3, 10, 10, 6 3.73 1.08 Moderate consensus: High importance; Proposal to merge with 
1-1

1-14. 4, 7, 12, 6, 1 2.93 1.05 Moderate consensus: Low importance; Candidate for elimination 
and merge with 1-20

1-15. 1, 2, 9, 11, 7 4.00 1.03 Moderate consensus: High importance; Retain factor

1-16. 3, 6, 11, 8, 2 3.10 1.08 Scattered votes: Moderate importance; Candidate for elimination

1-17. 0, 2, 7, 13, 8 3.97 0.93 High consensus: High importance; Retain factor

1-18. 0, 3, 8, 11, 8 3.93 0.98 High consensus: High importance; Retain factor

1-19. 3, 7, 14, 5, 1 3.03 0.93 High consensus: Moderate importance; Candidate for elimination 

1-20. 0, 1, 6, 12, 11 4.10 1.01 Moderate consensus: High importance; Retain key factor

2

2-1. 0, 0, 4, 13, 13 4.30 0.70 High consensus: High importance; Retain factor

2-2. 0, 1, 7, 12, 10 4.03 0.89 High consensus: High importance; Retain factor

2-3. 1, 2, 10, 10, 7 3.83 1.02 Moderate consensus: High importance; Proposal to merge with 
4-2

2-4. 4, 9, 11, 5, 1 2.80 1.06 Moderate consensus: Low importance; Candidate for elimination

2-5. 0, 2, 9, 11, 8 3.90 0.92 High consensus: High importance; Proposal to merge with 4-7

2-6. 0, 1, 4, 11, 14 4.27 0.86 High consensus: Very high importance; Proposal to merge with 
5-3

2-7. 2, 5, 12, 8, 3 3.33 1.06 Moderate consensus: Moderate importance; Candidate for elimi-
nation.

2-8. 5, 10, 9, 4, 2 2.43 1.19 Scattered votes: Low importance; Candidate for elimination

2-9. 0, 2, 8, 12, 8 3.93 0.94 High consensus: High importance; Proposal to merge with 2-1

2-10. 1, 1, 7, 13, 8 4.00 0.98 High consensus: High importance; Proposal to merge with 4-3
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Topic Sub-topic Frequency on likert 
scale (1, 2, 3, 4, 5)

Mean 
score

Standard 
deviation Initial analysis and proposal for stage two

3

3-1. 0, 2, 9, 12, 7 3.87 0.88 High consensus: High importance; Retain factor

3-2. 0, 1, 5, 11, 13 4.20 0.90 High consensus: High importance; Retain key factor

3-3. 1, 3, 10, 10, 6 3.73 1.05 Moderate consensus: High importance; Retain factor

3-4. 7, 11, 8, 3, 1 2.27 1.08 Moderate consensus: Low importance; Candidate for elimination

3-5. 8, 12, 7, 2, 1 2.20 1.07 Moderate consensus: Low importance; Candidate for elimination

3-6. 1, 4, 11, 9, 5 3.70 1.10 Moderate consensus: High importance; Proposal to merge with 
3-1

3-7. 2, 6, 13, 7, 2 3.23 1.07 Moderate consensus: Moderate importance; Candidate for elimi-
nation

4

4-1. 0, 1, 8, 12, 9 4.00 0.86 High consensus: High importance; Retain factor

4-2. 0, 1, 7, 13, 9 4.00 0.86 High consensus: High importance; Retain factor

4-3. 0, 2, 8, 11, 9 3.97 0.93 High consensus: High importance; Retain factor

4-4. 1, 3, 10, 10, 6 3.73 1.05 Moderate consensus: High importance; Proposal to merge with 
4-1

4-5. 0, 1, 6, 13, 10 4.07 0.91 High consensus: High importance; Proposal to merge with 4-1

4-6. 6, 10, 9, 4, 1 2.40 1.16 Scattered votes: Low importance; Candidate for elimination.

4-7. 2, 4, 11, 9, 4 3.50 1.10 Moderate consensus: Moderate importance; Retain factor

4-8. 9, 11, 7, 3, 0 2.03 0.93 High consensus: Very low importance; Candidate for elimination

4-9. 7, 10, 8, 4, 1 2.47 1.14 Scattered votes: Low importance; Candidate for elimination

5

5-1. 0, 0, 2, 10, 18 4.53 0.63 High consensus: Very high importance; Retain key factor

5-2. 0, 1, 5, 12, 12 4.17 0.89 High consensus: High importance; Retain factor

5-3. 0, 1, 6, 12, 11 4.10 0.99 High consensus: High importance; Retain factor

5-4. 4, 8, 10, 6, 2 3.17 1.15 Scattered votes: Moderate importance; Candidate for elimination

5-5. 1, 3, 10, 10, 6 3.73 1.05 Moderate consensus: High importance; Proposal to merge with 
5-17

5-6. 2, 5, 13, 7, 3 3.27 1.08 Moderate consensus: Moderate importance; Candidate for elimi-
nation

5-7. 1, 4, 11, 9, 5 3.70 1.10 Moderate consensus: High importance; Proposal to merge with 
5-2

5-8. 2, 5, 12, 8, 3 3.43 1.12 Moderate consensus: Moderate importance; Proposal to merge 
with 5-2

5-9. 6, 9, 9, 4, 2 2.63 1.16 Scattered votes: Low importance; Candidate for elimination

5-10. 7, 10, 8, 4, 1 2.40 1.16 Scattered votes: Low importance; Candidate for elimination

5-11. 1, 2, 9, 11, 7 4.00 1.03 Moderate consensus: High importance; Retain factor

5-12. 2, 4, 11, 9, 4 3.50 1.12 Moderate consensus: Moderate importance; Candidate for elimi-
nation

5-13. 3, 6, 12, 7, 2 3.37 1.12 Moderate consensus: Moderate importance; Retain factor

5-14. 8, 11, 7, 3, 1 2.27 1.08 Moderate consensus: Low importance; Candidate for elimination

5-15. 10, 9, 8, 2, 1 2.03 1.10 Moderate consensus: Very low importance; Candidate for elimi-
nation

5-16. 2, 5, 13, 6, 4 3.27 1.10 Moderate consensus: Moderate importance; Candidate for elimi-
nation

Farhangdoust H. et al.

Volume 7, Issue 3

153

June 2026



Topic Sub-topic Frequency on likert 
scale (1, 2, 3, 4, 5)

Mean 
score

Standard 
deviation Initial analysis and proposal for stage two

5

5-17. 0, 1, 3, 11, 15 4.33 0.84 High consensus: Very high importance; Retain key factor

5-18. 0, 2, 8, 12, 8 4.00 0.93 High consensus: High importance; Retain factor

5-19. 6, 8, 10, 4, 2 2.63 1.16 Scattered votes: Low importance; Candidate for elimination

5-20. 4, 7, 11, 6, 2 3.17 1.13 Moderate consensus: Moderate importance; Candidate for elimi-
nation

5-21. 5, 8, 10, 5, 2 2.83 1.15 Scattered votes: Low importance; Candidate for elimination

5-23. 2, 4, 10, 9, 5 3.63 1.07 Moderate consensus: High importance; Retain factor

5-24. 1, 3, 9, 10, 7 3.83 1.02 Moderate consensus: High importance; Retain factor

5-25. 3, 6, 12, 7, 2 3.23 1.12 Moderate consensus: Moderate importance; Proposal to merge 
with 5-26

5-26. 2, 5, 11, 8, 4 3.43 1.14 Moderate consensus: Moderate importance; Retain factor

6

6-1. 0, 2, 9, 12, 7 3.90 0.92 High consensus: High importance; Retain factor

6-2. 1, 3, 10, 10, 6 3.73 1.05 Moderate consensus: High importance; Retain factor

6-3. 2, 5, 13, 7, 3 3.27 1.08 Moderate consensus: Moderate importance; Candidate for elimi-
nation

6-4. 4, 8, 11, 5, 2 2.90 1.18 Scattered votes: Low importance; Candidate for elimination

6-5. 8, 11, 8, 2, 1 2.17 1.09 Moderate consensus: Very low importance; Candidate for elimi-
nation

6-6. 7, 10, 9, 3, 1 2.37 1.16 Scattered votes: Low importance; Candidate for elimination

6-7. 12, 10, 6, 2, 0 1.83 0.97 High consensus: Very low importance; Candidate for elimination

6-8. 1, 4, 11, 9, 5 3.70 1.10 Moderate consensus: High importance; Retain factor

6-9. 3, 7, 12, 6, 2 3.23 1.07 Moderate consensus: Moderate importance; Candidate for elimi-
nation

6-10. 5, 9, 10, 4, 2 2.73 1.14 Scattered votes: Low importance; Candidate for elimination

Stage two: The statistical table above, along with 
suggestions for elimination and merging, was provided 
to the panel. Members were asked to review the 
scores considering the group’s opinion. This process 
contributed to greater convergence of opinions 
(reduction of standard deviations) and the final list of 
factors. Theoretical factors (main topic 7), along with 
very general factors or those with high overlap and 
factors that scored low averages, were removed from 
the final list. Ultimately, after analyzing the results of 
the second stage and achieving a Kendall’s coefficient 
of concordance (W) of 0.81, a final consensus list 
containing the following 15 key factors was extracted. 
This list formed the basis for the next stages of the 
research (AHP):
1.	Position relative to Urban Development Plans: 

(Merged from 1-1, 1-7, 1-10, 1-11, 1-13)
2.	Deed type and legal validity of ownership: (Merged 

from 1-2 and 1-9)

3.	Permitted land use and potential for change: 
(Merged from 1-3, 1-4, and 5-17)

4.	Transparency and stability of rules and regulations: 
(Merged from 1-5, 1-15, 1-17, 1-20)

5.	Access to main transport networks: (Merged from 
2-1 and 2-9)

6.	Access to basic services and infrastructure: (2-2)
7.	Locational utility and neighborhood quality: (Merged 

from 2-3 and 4-2)
8.	Physical specifications and subdivision capability: 

(Merged from 3-1 and 3-6)
9.	Access to vital resources (especially water): (3-2)
10.	Amenities and existing improvements: (3-3)
11.	Environmental quality and natural view: (Merged 

from 4-1, 4-4, 4-5)
12.	Security and distance from natural and man-made 

hazards: (Merged from 2-10 and 4-3)
13.	Inflationary expectations and speculative potential: 

(5-1)
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14.	Investment risk and liquidity: (Merged from 5-2, 
5-7, 5-8)

15.	Lifestyle, security, and social capital: (Merged from 
6-1, 6-2, 6-8)

Process stop: The Delphi process was stopped when 
Kendall’s coefficient of concordance reached an 
acceptable level, and the standard deviation of 
responses for most key factors decreased significantly.
3. Analytic hierarchy process (AHP), to determine the 
weight and numerical importance coefficient of each 
criterion and sub-criterion finalized in the Delphi 
stage. First, the tree structure of the problem was 

designed, with “Residential land value in the fringe” at 
the highest level. At the second level were the main 
criteria (e.g., Physical, Access, Legal, Environmental), 
and at subsequent levels, the sub-criteria related to 
each criterion were placed. The pairwise comparison 
questionnaire was designed based on the hierarchical 
structure. Experts (a selected group of 15 members 
from the Delphi panel) were asked to compare the 
importance of each criterion relative to other criteria 
at the same level, pairwise, based on Saaty’s 9-point 
scale.

Table 11. Protocol of the analytic hierarchy process (AHP) questionnaire

Esteemed expert, following two stages of the Del-
phi technique and achieving consensus, the fac-
tors affecting land price in urban fringes were fi-
nalized in a hierarchical structure consisting of 6 
main criteria and 15 sub-criteria. The purpose of 
this questionnaire is to determine the weight and 
relative importance of each of these criteria and 
sub-criteria using the “Pairwise Comparison” 
method.
Instructions: 1. Please compare two factors in 
each table and indicate which one is “more im-
portant” and “how much” more important. 2. For 
this comparison, use Saaty’s 9-point scale defined 
below. Mark the number you select in the corre-
sponding box.

Numerical valueDefinition

1Two factors are of equal importance.

3The first factor is slightly more important than the sec-
ond factor.

5The first factor is more important than the second fac-
tor.

7The first factor is much more important than the sec-
ond factor.

9The first factor is absolutely more important than the 
second factor.

2, 4, 6, 8Intermediate values ​​for intermediate judgments.

Saaty’s 9-point scale▲ The weight of the main criteria in shaping total land value▼

First criterion975313579Second criterion

Physical-structural☐☐☐☐☒☐☐☐☐Access-locational

Physical-structural☐☐☐☐☒☐☐☐☐Legal-institutional

Physical-structural☐☐☐☒☐☐☐☐☐Env.-neighborhood

Access-locational☐☐☐☐☒☐☐☐☐Legal-institutional

Access-locational☐☐☐☐☐☒☐☐☐Env.-neighborhood

Legal-institutional☐☐☐☐☐☐☒☐☐Env.-neighborhood

Note: Rows and marked responses (☒) are provided as examples consistent with the summarized results in the research. For 
instance, in the first row, selecting number 3 on the left would mean the “Access” criterion is slightly more important than the 

“Physical” criterion.

Then, to calculate the weights, the pairwise comparison 
matrices were analyzed using Analytica Optimizer 
version 6.5. The final weight of each factor (principal 
eigenvector) was calculated, and the inconsistency 
ratio was checked for each matrix. Only matrices with 

an inconsistency ratio (CR) of less than 0.1 were 
included in the final analysis. The output of this stage 
was the precise quantitative weight of each factor, 
which was used in the next phase of the research.
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Table 12. Executive process and tools of qualitative research

Phase Method Main goal Sample Population/panel Main output

Explora-
tion

Semi-structured 
Interview

Deep and exploratory identifica-
tion of factors affecting land value

25 experts (academic, 
professional, market) 
via purposive sampling

An initial and compre-
hensive list of factors 
and key concepts

Consensus 
building

Delphi technique (2 
rounds)

Screening and reaching group 
consensus on key factors

30-person panel of spe-
cialists

Final and consen-
sus-based list of affect-
ing factors

Weighting Analytic hierarchy 
process (AHP)

Determining the weight and quan-
titative importance coefficient of 
criteria and sub-criteria

A group of 15 members 
from the Delphi panel

Precise numerical 
weights for each factor

Definition of 15 factors affecting land price determination in the Analytica Optimizer software environment ▼

7. Data analysis
Following the initial interviews with 25 experts and the 
extraction of a comprehensive list of factors, the 
Delphi process was executed with a panel of 30 
specialists (including university professors, urban 
managers, and professional experts) in the two stages 
outlined in the methodology. In the first stage, 79 
initial factors categorized into 6 main themes wefre 
presented to the panel. In the second stage, based on 
statistical feedback and through elimination and 
merging, high consensus was achieved on a hierarchical 
structure consisting of 4 main criteria and 15 key sub-

criteria. The criterion for stopping the process was to 
reach a Kendall coordination coefficient (W) of 0.78 
and a standard deviation of the mean scores for the 
final sub-criteria of less than 1. This final structure 
served as the input for the analytic hierarchy process 
(AHP). The pairwise comparison questionnaire was 
completed by a selected group of 15 members from 
the Delphi panel. The data obtained from comparisons 
(Table 13) were analyzed using Analytica Optimizer 
software to extract the final weights of criteria and 
sub-criteria.

Table 13. Pairwise comparison matrices of criteria and sub-criteria

Matrix 1: Comparison of main criteria

Main criterion ▼► Legal-institutional Access-locational Physical-structural Env.-neighborhood

Legal-institutional 1 2 5 6

Access-locational 1/2 1 3 4

Physical-structural 1/5 1/3 1 2

Env.-neighborhood 1/6 1/4 1/2 1
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Matrix 2: Comparison of physical sub-criteria

Physical-structural ▼► Plot area Frontage length

Plot area 1 3

Frontage length 1/3 1

Matrix 3: Comparison of environmental sub-criteria

Env.-neighborhood ▼► View Green space Air quality

View 1 3 5

Green space 1/3 1 2

Air quality 1/5 1/2 1

Matrix 4: Comparison of access sub-criteria

Access-locational ▼► Access to arteries Dist. to services Dist. to metro Dist. to center

Access to arteries 1 2 4 6

Dist. to services 1/2 1 3 5

Dist. to metro 1/4 1/3 1 2

Dist. to center 1/6 1/5 1/2 1

Matrix 5: Comparison of legal sub-criteria

Legal-institutional ▼► Dev. Plans Land use Density Deed type

Dev. plans 1 2 3 5

Land use 1/2 1 2 4

Density 1/3 1/2 1 3

Deed type 1/5 1/4 1/3 1

Table 14 displays the final results derived from the 
analysis of the simulated matrices. This table includes 
local weights (importance of each sub-criterion 
compared to sub-criteria at the same level), global 

weights (importance of each sub-criterion relative to 
the overall goal), and the consistency ratio (CR) for 
each matrix.

Table 14. Local and final (global) weights of sub-criteria affecting land price

Hierarchy level Criterion/sub-criterion Local weight Final weight (global) Consistency ratio (cr)

Level 1: Criteria

Legal-institutional criterion 0.569 -

0.035
Access-locational criterion 0.281 -

Physical-structural criterion 0.098 -

Environmental-neighborhood criterion 0.052 -

Level 2: 
Sub-criteria

Legal-institutional

Development plans 0.490 0.279

0.038
Land use type 0.264 0.150

Building density 0.155 0.088

Deed type 0.091 0.052
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Hierarchy level Criterion/sub-criterion Local weight Final weight (global) Consistency ratio (cr)

Level 2: 
Sub-criteria

Access-locational

Access to arteries 0.518 0.146

0.029
Distance to services 0.283 0.079

Distance to the metro 0.123 0.035

Distance to city center 0.076 0.021

Physical-structural

Plot area 0.750 0.074
0.000

Frontage length 0.250 0.025

Environmental-neighborhood

View 0.655 0.034

0.033Green space 0.229 0.012

Air quality 0.116 0.006

The results of the above table clearly illustrate the 
prioritization of factors influencing residential land 
value in urban fringes, based on the modeling 
conducted within the Analytica Optimizer software: 
1. Interpretation of weights (factor importance)
• At the level of main criteria: The results indicate that 
the legal–institutional criterion, with a weight of 0.569 
(56.9%), is the most influential factor in determining 
land value. It is followed by the accessibility–locational 
criterion with a weight of 0.281 (28.1%). Together, the 
physical–structural and environmental criteria account 
for only about 15% of the total importance. This 
outcome is logical, as development potential 
(regulated by law) and ease of accessibility constitute 
the fundamental basis for land valuation in urban 
fringes.
• At the level of subcriteria (global weights): By 
calculating the global weight (the product of each 
subcriterion’s local weight and the weight of its 
corresponding main criterion), the most influential 
individual factors can be identified:
1. Urban development plans (global weight: 0.279): 
This subcriterion alone accounts for nearly 28% of 
total importance, making it the most significant factor. 
This highlights that the future trajectory of land and its 
inclusion within upcoming development plans serve as 
the primary drivers of its value.
2. Land-use type (global weight: 0.150): The second 
most important factor relates to current land use and 
its potential for change.
3. Access to arterial roads (global weight: 0.146): This 
factor is almost equal in weight to “land-use type” and 
underscores the importance of transportation 

infrastructure.
Conversely, factors such as air quality (0.6%) and green 
space (1.2%), while desirable, exert far less influence 
on pricing compared to legal regulations and 
accessibility considerations.
2. Interpretation of the consistency ratio (CR)
• As shown in the final column of the table, the 
consistency ratio for all matrices is substantially below 
the acceptable threshold of 0.1 (10%). For instance, 
the CR for the main criteria matrix is 0.035, and for the 
legal subcriteria matrix it is 0.038.
• A low consistency ratio indicates that the pairwise 
judgments used in the model possess a high logical 
coherence. In other words, the resulting weights can 
be relied upon with confidence and used as a solid 
foundation for modeling. A CR of zero for the 2×2 
matrix (physical–structural) is expected, since matrices 
of order two are inherently consistent.
Overall, the analysis demonstrates that land value in 
urban fringes is influenced far more by regulations, 
higher-level planning policies (development plans), 
and the quality of accessibility than by the physical or 
environmental attributes of the parcel. In the 
subsequent step, actual transaction data are utilized 
to construct a statistical model (hedonic modeling) for 
explaining land prices. Following the data preparation 
and cleaning procedures, this section presents and 
interprets the results of the hedonic regression models 
estimated for the metropolitan areas of Tehran and 
Isfahan.
The analyses are based on transaction records 
obtained from active real estate agencies for 500 land 
parcels in the fringe of each city during the years 
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2023–2025, using Stata software. Before final 
estimation, standard diagnostic tests were performed 
on the dataset. The results of the variance inflation 
factor (VIF) test indicated that none of the independent 
variables exhibited severe multicollinearity, as all VIF 
values were below 5 (Figure 1). However, the Breusch–
Pagan test confirmed the presence of heteroskedasticity 
in the datasets of both cities (p < 0.05). To address this 

issue and ensure reliable results, the models were 
estimated using robust standard errors. Table 15 
presents the complete results of the semi-logarithmic 
regression models for both cities. The dependent 
variable is the natural logarithm of land price per 
square meter (ln(PRICE_PSM)). The coefficients 
represent the percentage change in price resulting 
from a one-unit change in each independent variable.

Figure 1. VIF test (multicollinearity) for Tehran (right) and Isfahan (left)

Table 15 displays the full results of the semi-logarithmic 
regression model for both cities. The dependent 
variable is the natural logarithm of the price per square 

meter (ln(PRICE_PSM)). Coefficients represent the 
percentage change in price for a one-unit change in 
each independent variable.

Table 15. Full Hedonic regression model estimation results 

Independent variableTehran (top)Isfahan (bottom)

Coefficient (Robust Std. Err.)Coefficient (Robust Std. Err.)

Intercept15.85*** (0.21)14.92*** (0.18)

Legal-institutional

DEV_PLAN (position in development 
plan)

DEED_TYPE (type of formal deed)

LAND_USE (land use potential)

REG_STABILITY (regulation stability)

Access-locational

ACCESS_HWY (distance to highway)

DIST_SERVICE (distance to services)

NEIGHBOR_Q (neighbourhood quality)

Physical-structural

AREA_M2 (Aparcel area)

WATER_ACCESS (access to water)

AMENITIES (improvements)
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Independent variableTehran (top)Isfahan (bottom)

Environmental

VIEW_Q (view quality)

HAZARD_DIST (hazard distance)

Socio-economic

INFL_EXP (speculation potential)

LIQUIDITY (liquidity potential)

SOC_CAPITAL (social capital)

Model statistics: Tehran (right), Isfahan (left)

To provide a macro-level comparative analysis, the 
four main criteria were constructed as Composite 

Indices using weights derived from the AHP process.

Table 16. Model execution with composite indexes

Independent 
variable Index definition Tehran 

(Coef.)
Isfahan 
(Coef.) Comparative analysis

Intercept - 16.05* 15.10*
The higher intercept in Tehran indicates higher gener-
al price levels and base land values due to mass de-
mand and scarcity.

LEGAL_IDX
Comb. of DEV_PLAN, DEED_
TYPE, LAND_USE, REG_STA-

BILITY
0.65* 0.52*

Stronger impact in Tehran: Legal constraints and de-
velopment potentials play a more critical role due to 
fiercer competition and higher value added.

ACCESS_IDX Comb. of ACCESS_HWY, 
DIST_SERVICE, NEIGHBOR_Q 0.48* 0.36*

Higher importance of access in Tehran: In the sprawl-
ing, congested spatial structure of Tehran, the oppor-
tunity cost of access is significantly higher.

PHYSICAL_IDX Comb. of AREA_M2, 
WATER_ACCESS, AMENITIES 0.21* 0.29*

Relative impact is higher in Isfahan: Physical features 
like water access (given the climate) and area play a 
larger role in price differentiation in Isfahan.

ENVIRON_IDX Comb. of VIEW_Q, 
HAZARD_DIST, SOC_CAPITAL 0.15* 0.22*

Higher value of environmental factors in Isfahan: En-
vironmental qualities and views act as stronger com-
petitive advantages in Isfahan’s market structure.

Model statistics and model execution with composite indexes in Tehran (right) and Isfahan (left)
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The modeling results, while confirming the significance 
of all four categories of criteria, reveal notable 
structural differences in the land markets of the two 
metropolitan fringes:
1. Dominance of legal and accessibility factors in 
Tehran: In Tehran’s land market, variables associated 
with regulatory conditions (LEGAL_IDX) and locational 
accessibility (ACCESS_IDX) exhibit the highest 
explanatory power. This indicates that the fringe land 
market of the capital is strongly rent-driven and 
location-centered. Investors prioritize legal 
development potential and reductions in 
transportation costs above all other considerations.
2. More balanced influence of factors in Isfahan: In 

contrast, although legal and accessibility factors 
remain the most influential in Isfahan, the physical 
(PHYSICAL_IDX) and environmental (ENVIRON_IDX) 
indexes demonstrate relatively stronger effects 
compared to Tehran. This suggests a market in which 
not only investment potential but also quality of life 
and residential utility play a more pronounced role in 
land valuation. In particular, the higher coefficient of 
the physical index (especially the variable related to 
water access) and the environmental index reinforce 
this interpretation.
The table below presents descriptive statistics for the 
15 independent variables used in the hedonic model, 
disaggregated for the cities of Tehran and Isfahan.

Table 17. Descriptive statistics of variables used in the Hedonic model

Variable category Variable name Tehran Isfahan

Mean (standard deviation) [Min-Max] Mean (standard deviation) [Min-Max]

Legal-institutional

DEV_PLAN 0.40 (0.49) [0 - 1] 0.30 (0.46) [0 - 1]

DEED_TYPE 0.85 (0.35) [0 - 1] 0.90 (0.30) [0 - 1]

LAND_USE 2.01 (0.81) [1 - 3] 1.50 (0.50) [1 - 2]

REG_STABILITY 0.90 (0.30) [0 - 1] 0.95 (0.22) [0 - 1]

Access-locational

ACCESS_HWY 1.51 (0.78) [0.5 - 4.1] 2.01 (0.69) [0.6 - 4.3]

DIST_SERVICE 2.02 (0.98) [0.6 - 5.1] 2.51 (0.99) [0.7 - 5.4]

NEIGHBOR_Q 3.50 (1.11) [2 - 5] 4.01 (0.81) [3 - 5]

Physical-structural

AREA_M2 1105 (845) [504 - 5860] 1598 (1120) [815 - 8250]

WATER_ACCESS 0.60 (0.49) [0 - 1] 0.80 (0.40) [0 - 1]

AMENITIES 0.50 (0.50) [0 - 1] 0.60 (0.49) [0 - 1]

Environmental
VIEW_Q 3.01 (1.41) [1 - 5] 3.51 (1.11) [2 - 5]

HAZARD_DIST 2.52 (1.18) [0.8 - 6.2] 3.01 (0.99) [1.0 - 6.1]

Socio-economic

INFL_EXP 4.00 (0.81) [3 - 5] 3.00 (0.81) [2 - 4]

LIQUIDITY 3.50 (1.11) [2 - 5] 4.00 (0.81) [3 - 5]

SOC_CAPITAL 3.00 (0.81) [2 - 4] 4.00 (0.81) [3 - 5]

The primary objective of this section is to compare the 
subjective prioritization of experts (derived as AHP 
weights) with the actual, objective market behavior 
(modeled through the coefficients of the Hedonic 
regression model). For a direct comparison of the 

relative importance of variables in the regression 
model, we employ standardized Beta coefficients (), 
which indicate the impact of each variable 
independently of its scale. The table below compares 
the final ranking of factors based on these two criteria.
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Table 18. Comparison of factor ranking based on expert opinion (AHP) and market behavior (Hedonic model)

Main criterion
Final AHP weight (rank) 

(importance from expert 
view)

Tehran Beta coefficient 
(rank) (importance in 

Tehran market)

Isfahan Beta coefficient 
(rank) (importance in 

Isfahan market)

Degree of alignment 
(expert opinion and 

market behavior)

Legal-institutional 0.569 (1) 0.58 (1) 0.51 (1) Very high

Access-locational 0.281 (2) 0.45 (2) 0.38 (2) Very high

Physical-structural 0.098 (3) 0.19 (4) 0.28 (3) Moderate

Environmen-
tal-neighborhood 0.052 (4) 0.14 (3) 0.24 (4) Moderate

Analysis of the table above reveals valuable insights 
regarding the gap and alignment between expert 
perspectives and land market realities:
1. Very high convergence in key factors: The most 
significant finding of this research is the perfect 
alignment in the ranking of the two primary criteria—
Legal-institutional and Access-locational—between 
expert opinion and market behavior in both cities. 
Both specialists and transaction data decisively 
confirm that these two criteria are the most vital and 
primary drivers of land value in metropolitan 
peripheries. This alignment demonstrates the high 
validity of the qualitative phase (AHP) in correctly 
identifying and prioritizing the most important factors, 
indicating that the experts’ understanding of the 
fundamental foundations of the land market is fully 
consistent with its realities.
2. Significant divergence in secondary factors: The 
divergent and analytical point occurs in the third and 
fourth ranked criteria: Physical-structural and 
Environmental:
- Greater importance of physical and environmental 
factors in Isfahan’s market: The Beta coefficients for 
these two criteria in Isfahan (0.28 and 0.24, 
respectively) are significantly larger than in Tehran 
(0.19 and 0.14). This implies that although experts (at 
a national level) assigned relatively low importance to 
these two criteria, the Isfahan market, in practice, 
assigns considerable value to physical characteristics 
(such as water access and area) and environmental 
qualities (such as view quality and social security). This 
could signify a market where, once legal requirements 
and accessibility are met, residential desirability and 
quality of life become a distinguishing and value-
generating factor.
- Marginal nature of physical and environmental 
factors in Tehran’s market: Conversely, by assigning 
lower Beta coefficients to these two criteria, the 
Tehran market shows greater alignment with the 
general opinion of the experts. This highlights the 

dominance of an investment and speculative rationale 
over the land market in the capital’s fringe. In this 
market, competition and demand are so high that land 
value is almost entirely determined by the legal 
construction potential and its locational accessibility, 
while desirable environmental and physical features 
have a marginal and lesser impact on the final price.
The integration of quantitative and qualitative findings 
demonstrates that the analytic hierarchy process 
(AHP) has successfully identified the overall framework 
and main priorities governing the land market. 
However, Hedonic modeling, as a tool for analyzing 
actual market behavior, can reveal the nuances and 
contextual differences among various local markets. 
This modeling showed that the experts’ understanding 
of the absolute importance of legal and accessibility 
factors is entirely correct, but the relative importance 
of factors related to quality of life (physical and 
environmental) can vary significantly depending on 
the socio-economic structure and resident preferences 
in each metropolis. This was clearly observed in the 
Isfahan market, while overshadowed by the 
investment-centric logic in the Tehran market.

8.Findings
At this stage, an econometric model is constructed 
using actual market data to explain and predict land 
prices. The Hedonic pricing model assumes that the 
price of a heterogeneous commodity (such as land) is 
determined by a set of its intrinsic characteristics. In 
this research, we use this model to analyze the impact 
of each of the fifteen identified factors on the final 
price per square meter of residential land. The 
dependent variable in this model is the price per 
square meter of residential land.
To achieve better statistical results, the natural 
logarithm of the price is used:
- PRICE_PSM: Price per square meter of land in Rials.
- ln(PRICE_PSM): Natural logarithm of the price per 
square meter of land. The use of this transformation 
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helps mitigate the problem of heteroskedasticity and 
makes the regression coefficients interpretable as 
semi-elasticities; specifically, each coefficient 
represents the percentage change in price for a one-
unit change in the independent variable.
The independent variables are the fifteen finalized 
factors, for which data were collected based on the 
research methodology. Physical data were extracted 

from real estate documents, accessibility data from 
spatial analyses in ArcGIS software, and legal 
information from updated maps of the comprehensive 
and detailed plans (Master and Detailed Plans) of 
Tehran and Isfahan. The table below provides the 
operational definitions of these variables along with 
their English equivalents and the expected sign of their 
coefficient in the regression model.

Table 19. Operational definitions of research variables

Variable name Definition and measurement Expected sign

Legal-institutional

DEV_PLAN Location in Development Plan: Dummy variable; 1 if the parcel is located within the 
boundary of future development plans (e.g., preparation plans), 0 otherwise. +

DEED_TYPE Deed type: Dummy variable; 1 if it is an official full deed, 0 for power of attorney, 
contractual (Qolnameh), or fractional (Moshaei) deeds. +

LAND_USE Land use potential: Ordinal variable; from 1 (residential only) to 3 (residential with 
commercial or service potential). +

REG_STABILITY Regulatory stability: Dummy variable; 1 if the area has transparent and stable regula-
tions (no major legal disputes), 0 otherwise. +

Access-locational

ACCESS_HWY Access to main artery: Euclidean distance (in km) from the nearest highway or main 
artery (calculated in ArcGIS). -

DIST_SERVICE Distance to services: Euclidean distance (in km) from the nearest key service center 
(commercial, medical, educational). -

NEIGHBOR_Q Neighborhood quality: Ordinal variable; from 1 (underdeveloped and undesirable) to 
5 (developed and desirable) based on expert evaluation. +

Physical-structural

AREA_M2 Parcel area: Total area of the land parcel in square meters. +

WATER_ACCESS Water access: Dummy variable; 1 if the parcel has a guaranteed connection or water 
right, 0 otherwise. +

AMENITIES Existing amenities: Dummy variable; 1 if it has a building, fencing, or basic facilities, 0 
otherwise. +

Environmental

VIEW_Q View quality: Ordinal variable; from 1 (no view) to 5 (excellent view of mountains, 
plains, or the city) based on field evaluation. +

HAZARD_DIST Distance from hazards: Euclidean distance (in km) from the nearest hazardous fea-
ture (fault line, high-voltage pylon, seasonal river). +

Socio-economic

INFL_EXP Inflationary expectations (speculation potential): Ordinal variable; from 1 (low) to 5 
(high) based on analysis of regional price trends and real estate expert opinion. +

LIQUIDITY Liquidity potential: Ordinal variable; from 1 (low) to 5 (high) based on the speed of 
transactions in similar areas. +

SOC_CAPITAL Social capital and security: Ordinal variable; from 1 (unsafe and weak) to 5 (safe and 
with high social cohesion) based on local assessment. +

The basic research model is a multiple linear regression 
model with a semi-logarithmic functional form. This 
form allows us to measure the effect of each attribute 

in terms of the percentage change in price. The general 
formula for the model is as follows:
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Equation 2. Basic research model

Where:
•	ln(PRICE_PSMi): The natural logarithm of the price 

per square meter for the i-th land parcel.
•	β0: The intercept, or the base value of the price 

logarithm when all independent variables are zero.
•	Xki: The value of the k-th independent variable for the 

i-th land parcel (including all fifteen variables in the 
table above).

•	βk: The coefficient of the k-th independent variable. 
This coefficient indicates the average percentage 
change in the land price for a one-unit increase in Xk 
(assuming all other variables remain constant).

•	ϵi: The Error Term, which accounts for unmeasured 
and random effects for the i-th parcel.

The detailed model is as follows:

Equation 3. Detailed model of equation 1
ln(PRICE_PSMi​)=β0​+β1​(DEV_PLANi​)+β2​(DEED_TYPEi​
)+β3​(LAND_USEi​)+β4​(REG_STABILITYi​)+β5​(ACCESS_
HWYi​ )+β6​ (DIST_SERVICEi​ )+β7​ (NEIGHBOR_Qi​ )+β8​
(AREA_M2i​)+β9​(WATER_ACCESSi​)+β10​(AMENITIESi​
)+β11​(VIEW_Qi​)+β12​(HAZARD_DISTi)+β13​(INFL_EXPi​
)+β14​(LIQUIDITYi​)+β15​(SOC_CAPITALi​)+ϵi​

Following data collection for 1,000 land parcels from 
the fringes of Tehran and Isfahan (500 samples from 
each), extracted from the transaction records of real 
estate agencies active in residential land transactions 
in these areas, this model is estimated using the 
ordinary least squares (OLS) method to obtain the  
coefficients and test the research hypotheses. The 

analyses are performed using Stata software. Before 
the final estimation, necessary diagnostic tests, 
including the multicollinearity test (using the VIF 
criterion), are conducted, followed by the corrected 
robust standard errors method.
To assess the predictive accuracy and generalizability 
of the final model and test the fifth hypothesis (H5), a 
Cross-validation procedure is employed. To this end, 
the dataset (N=1000) is randomly divided into two 
subsets: 80% of the data (N=800) serves as the 
“training data” for estimating and calibrating the 
model coefficients, and the remaining 20% (N=200) is 
used as “test data” to measure the model’s 
performance on unobserved data. Model evaluation 
metrics include the root mean square error (RMSE) 
and the mean absolute percentage error (MAPE). 
Furthermore, the performance of the final model is 
evaluated against simpler, competing models (such as 
the traditional Hedonic model) to quantitatively 
demonstrate the added value of the mixed-methods 
approach and the inclusion of legal-institutional 
variables.
The RMSE for the logarithmic price prediction is 0.17 in 
Tehran and 0.14 in Isfahan, indicating the high 
predictive power and low error of the final models63. 
These results confirm the validity of the derived 
floating price formula for practical applications. The 
following table represents the results of the regression 
model estimation with the main indexes, 
demonstrating the explanatory power of each of the 
four criteria in the Tehran and Isfahan markets. This 
table serves as the basis for comparison with the 
results of the qualitative phase.

Table 20. Final results of the regression model estimation with the main indexes (Tehran and Isfahan)

Independent variable Tehran Isfahan

Coefficient (robust standard 
error)

Coefficient (robust standard 
error)

Intercept 16.05* 15.10*

LEGAL_IDX 0.65* 0.52*

ACCESS_IDX 0.48* 0.36*

PHYSICAL_IDX 0.21* 0.29*

ENVIRON_IDX 0.15* 0.22*

Model statistics:

R-squared 0.76 0.74

Note: * p<0.01June 2026
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Floating price model formulation
Considering all preceding analyses, the “floating price 
model” is formulated and elaborated in this section as 
the main output of the research. This model is 
formulated based on the estimation results for the 
Tehran city sample, which exhibits higher statistical 
explanatory power (R-squared = 0.76). The basic 
research model, built upon fifteen detailed variables 
(Equation 2), is highly suitable for rigorous academic 
analysis23. However, for practical applications, rapid 
assessment, and urban policy-making, a simpler model 
based on the main indexes offers greater efficiency. 
Furthermore, reducing error requires a population size 
several times larger. Therefore, based on the prices 
collected in the previous stages from actual 
transactions, the coefficients of these factors are 
adjusted to properly leverage the formula’s flexibility 
by implementing the overall macro conditions24. 
Hence, the final model, termed the “Floating Price 
Model,” is developed based on the four main 
composite indexes. This model is the revised and 
practical version of the basic model, presented as 
follows:

Equation 4. Final formula for the floating price model 
in Tehran (period 1402-1404)

ln(PRICE_PSM)=17+0.3(LEGAL_IDX)+ 0.2(ACCESS_
IDX)+0.1(PHYSICAL_IDX)+0.08 (ENVIRON_IDX)

To obtain the actual price per square meter (in Rials), 
one simply takes the exponential function of the result 
from the above equation:

Equation 5. Formula for calculating the actual price 
per square meter (in Rials) in all cities

This model allows experts, investors, and public 
institutions to estimate the approximate value of any 
land parcel by scoring it based on the four main 
criteria. Next, each component of the formula is 
elaborated.
1. Base value (β0 = 17), referred to as the “Intercept,” 
represents the logarithm of the base value of an 
“absolutely average” residential land parcel in the 
Tehran fringe. This base value is independent of the 
specific characteristics of the parcel and reflects 
macro-market conditions, general demand levels, 
inflation rate, and the intrinsic value of the land within 
the capital’s fringe. The actual base price is obtained 
by calculating e17. It changes under the influence of 
macro-economic policies, regional development plans, 
and general housing market conditions, and can be re-

estimated in different time periods.
2. Legal-institutional index (LEGAL_IDX) is the most 
important variable in the model and measures the 
legal integrity and future development potential of the 
land. This composite index includes factors such as 
owning an official deed, location within development 
plans, authorized land use, and regulatory stability. For 
ease of use, a score between 0 (very weak) and 10 
(excellent) can be assigned to this index. Each step 
increase in this score (e.g., from 5 to 6) indicates an 
improvement in the land’s legal status (such as 
obtaining a permit or inclusion in a plan). The 
coefficient (β₁ = 0.3) suggests that for every one-unit 
increase in the legal-institutional index score, the 
logarithm of the land price increases by 0.3 units. In 
practical interpretation, this corresponds to an 
approximate 35% price increase (e0.3≈1.35). This steep 
rate of change highlights that the legal factors have a 
critical and exponential impact on land value, being 
considered the most important factor in creating 
value.
3. Access-locational index (ACCESS_IDX) assesses the 
connectivity quality and relative location of the parcel, 
composed of variables such as distance from main 
arteries, distance from services, and neighborhood 
quality. This index is also measurable on a scoring scale 
from 0 (very poor access) to 10 (excellent access). 
Improving transportation infrastructure or developing 
service centers near the property increases this score. 
With a coefficient of (β₂ = 0.2), every one-unit increase 
in the accessibility index score results in a 0.2-unit 
increase in the logarithm of price, equivalent to an 
approximate 22% price growth (e0.2≈1.22). This high 
coefficient indicates that, after confirming legal status, 
accessibility, as the second most important factor, 
plays a decisive role in pricing.
4. Physical-structural index (PHYSICAL_IDX) addresses 
the intrinsic and physical characteristics of the land, 
combining factors such as area, water access, and the 
presence of basic existing structures/amenities. The 
scores range from 0 to 10, where a higher score 
signifies a parcel with better dimensions, utility 
connections, and greater readiness for construction. 
With the coefficient (β₃ = 0.1), every one-unit increase 
in this index score leads to a 0.1-unit increase in the 
logarithm of price, which is equivalent to approximately 
10% price growth (e0.1≈1.105). Although its impact is 
less than the previous two factors, this index remains 
statistically significant, demonstrating the value of 
desirable physical characteristics.
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5. Environmental-neighborhood index (ENVIRON_IDX) 
measures the quality of the living environment and 
residential desirability, composed of factors such as 
view quality, distance from hazards, and neighborhood 
social capital. It takes a score between 0 (undesirable 
and unsafe environment) and 10 (highly desirable and 
safe environment). For the coefficient (β₄ = 0.08), 
every one-unit increase in this index score increases 
the logarithm of price by 0.08 units, which means an 
approximate 8% price growth (e0.08≈1.083). This factor 
has the least impact among the four indexes, which 
aligns with the speculative market logic of Tehran, but 
still adds value to the property as a final advantage.
For the practical implementation of the model, each of 
the four composite indexes (IDX) is defined as a 
unitless score on a scale of 0 to 10. A score of 0 
represents the weakest possible state, and a score of 
10 represents the most ideal status for that index. The 
effect of each factor on the final price (not its 
logarithm) is calculated as a percentage and 
exponentially, according to Equation 5:
•	Legal-institutional index (LEGAL_IDX): For every one-

point increase in the score, the price per square 
meter increases by an average of 35% (e0.30−1≈0.35).

•	Access-locational index (ACCESS_IDX): For every one-
point increase in the score, the price per square 
meter increases by an average of 22% (e0.20−1≈0.22).

•	Physical-structural index (PHYSICAL_IDX): For every 
one-point increase in the score, the price per square 
meter increases by an average of 10.5% 
(e0.10−1≈0.105).

•	Environmental-neighborhood index (ENVIRON_IDX): 
For every one-point increase in the score, the price 
per square meter increases by an average of 8.3% 
(e0.08−1≈0.083).

To demonstrate the added value of the research 
approach, the performance of the “Floating Price 
Model” is compared with two simpler models:
•	Simple Hedonic model: Includes only common 

physical-accessibility variables (area, distance from 
city center, distance from highway).

•	Simple expert model: A model constructed purely 
based on the top two factors identified by experts 
(i.e., location in the development plan and official 
deed type).

As described in the methodology section, the final 
model is validated on the test data (20% of the 
observations). The results indicate a high predictive 
power of the model (RMSE=0.17). Table 21 displays 
the performance of the “Floating Price Model” 
compared to the competing models. The results in this 
table clearly demonstrate the superiority of the 
comprehensive research model.

Table 21. Comparison of model performance

Evaluation index Floating price model (final) Simple Hedonic model (competitor) Simple expert model (competitor)

Explanatory power 
(adjusted R2) 0.55 0.48 0.75

Predictive accuracy 
(RMSE) 0.35 0.41 0.17

Predictive accuracy 
(MAPE) 19.8% 25.2% 8.5%

Conclusion

Excellent performance: 
Very high explanatory and 
predictive power due to 
the intelligent integration 
of qualitative and quantita-
tive variables

Weak performance: Inability to 
explain a large portion of price 
changes due to the neglect of vital 
legal and institutional factors

Moderate performance: Better 
explanatory power than the sim-
ple Hedonic model, but lower 
predictive accuracy due to a lack 
of calibration with other market 
factors

The table results clearly show that the “Floating Price 
Model,” due to its comprehensive and mixed-methods 
approach, not only explains a larger portion of market 
reality (higher R2) but is also significantly capable of 

more accurate prediction of actual prices (lower RMSE 
and MAPE). The true strength of the “Floating Price 
Model” lies in its potential as a policy simulation tool.
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Table 22. Policy scenarios and their applications

Scenario name Key change Affected index Primary application

Scenario 1: Baseline Maintaining the current conditions of 
the land parcel - Determining the base value and the 

starting point for analyses

Scenario 2: Infrastructure 
development

Construction of a metro station, 
highway, or service center near the 

property
ACCESS_IDX Evaluating the return on investment for 

transportation and service projects

Scenario 3: Legal revision
Inclusion of the land in the develop-
ment plan boundary or a change of 

land use
LEGAL_IDX

Measuring the financial effects of 
changes in urban comprehensive and 

detailed plans

Scenario 4: Environmental 
upgrade

Creation of a park and green space, or 
neighborhood security improvement ENVIRON_IDX Analyzing the effect of environmental 

and social projects on property values

Scenario 5: Integrated 
development 

Simultaneous implementation of 
scenarios 2, 3, and 4 (best case) All indexes

Predicting the maximum possible 
value-added in a comprehensive 

development project

To analyze the scenarios for a hypothetical land parcel, 
we consider a 500-square-meter plot with the specified 
characteristics located in the Tehran fringe as the base 
sample. Based on its specifications and the general 
conditions of the Tehran fringe, its initial scores are 
estimated as follows:
•	Initial legal index score (LEGAL_IDX): 4 out of 10 (an 

official deed, but outside the development plan)
•	Initial access index score (ACCESS_IDX): 5 out of 10 

(average distance from infrastructure)
•	Initial physical index score (PHYSICAL_IDX): 6 out of 

10 (suitable area, and an official deed)
•	Initial environmental index score (ENVIRON_IDX): 4 

out of 10 (no view, and located in a moderate 
environment)

Analysis of independent scenarios:
- Scenario 1, baseline price: By substituting the initial 
scores into the formula for Tehran, the base land value 
is calculated:
ln(PRICE)= 17.0 + 0.30(4) + 0.20(5) + 0.10(6) + 0.08(4) = 
20.12  PRICEPSM = e 20.12 ≈ 547,000,000 Rial
The base price per square meter (PRICEPSM) for the 
given land is approximately 547 million Rials or 54.7 
million Tomans. This is considered a reasonable price 
for a land with moderately suitable characteristics in 
the Tehran fringe in 2025 and serves as our realistic 
starting point for the analysis.
- Scenario 2, after infrastructure development: Assume 
a new metro station is constructed at a distance of 1 
kilometer, which improves the access score from 5 to 
8:
ln(PRICE)= 17.0 + 0.30(4) + 0.20(8) + 0.10(6) + 0.08(4) = 
20.72  PRICEPSM = e20.72 ≈996,000,000 Rial
The price per square meter increases to approximately 

99.6 million Tomans. This scenario demonstrates that 
a significant improvement in access infrastructure can 
nearly double the land value (82% growth). This 
represents a considerable but logical return on 
investment for civil projects, showing that investment 
in transportation infrastructure alone can nearly 
double the land value.
- Scenario 3, after legal revision: Assume the land is 
included in the boundary of a special residential 
development plan, and its legal score increases from 4 
to 9:
ln(PRICE)= 17.0 + 0.30(9) + 0.20(5) + 0.10(6) + 0.08(4) = 
21.62  PRICEPSM = e 21.62 ≈2,450,000,000 Rial
The price per square meter jumps to 245 million 
Tomans. This increase of more than 4.5 times highlights 
the great power of legal decisions in creating value. 
This figure is within the price range of land with high 
building potential in the Tehran fringe and is 
acceptable. It clearly demonstrates that legal rent 
(planning-induced value) is the most powerful driver 
of land value in urban fringes, highlighting the 
importance of the decisions made by urban planning 
institutions.
- Scenario 4, after environmental upgrade: If a large 
regional park is established adjacent to this land, its 
environmental score will increase from 4 to 7:
ln(PRICE)= 17.0 + 0.30(4) + 0.20(5) + 0.10(6) + 0.08(7) = 
20.36  PRICEPSM = e 20.36 ≈ 695,000,000 Rial
The price per square meter reaches 69.5 million 
Tomans. This 27% growth indicates the positive yet 
milder effect of quality-of-life improvement projects 
on land value.
Analysis of combined scenarios and advanced model 
applications 
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In the real world, policies are often implemented in 
combination. The main appeal of the model lies in 
analyzing the simultaneous effects of these policies. 

Table 23 illustrates these synergistic and simultaneous 
effects of the scenarios on our hypothetical land parcel 
based on the calibrated model.

Table 23. Analysis of hypothetical land price under combined scenarios

Combined 
scenario

Changes in index 
scores

Price per square 
meter (million 

tomans)

Final price 
logarithm Analysis of synergistic impact

1. Baseline - 54.7 20.12 -

2. Infrastructure + 
environmental 

upgrade

ACCESS to 8, 
ENVIRON to 7 127 20.96

Positive Synergy: The combination of these two pol-
icies increases the land value by 132%, which is 
more than the sum of their individual increases 
(82%+27%=109%). Improved access further high-
lights the value of environmental quality.

3. Legal Revision + 
environmental 

upgrade

LEGAL to 9, 
ENVIRON to 7 312 21.86

Leverage Effect: Improving the legal status unlocks 
the land’s potential, causing the market to assign a 
significantly higher value to secondary characteris-
tics like environmental quality. The final price is ap-
proximately 6 times the base state.

4. Legal revision + 
infrastructure 
development

LEGAL to 9, 
ACCESS to 8 446 22.22

Strongest Synergy: This scenario, which is the most 
desirable for investors, transforms the land into a 
prime asset. Simultaneously providing legal poten-
tial and excellent access increases the land value by 
more than 8 times.

5. Integrated 
development (all 

factors)

LEGAL to 9, 
ACCESS to 8, 

ENVIRON to 7
569 22.46

Maximum Potential Value: In the best possible case, 
where all development policies are implemented 
harmoniously, the land value reaches 569 million To-
mans per square meter. This figure, which is more 
than 10 times the base price, demonstrates the peak 
achievable value for this parcel and illustrates the 
importance of integrated planning.

This final analysis, using the calibrated model, provides 
a realistic yet powerful picture of the dynamics of the 
land market in the urban fringe. The model shows how 
a statistical tool can be used to simulate the outcomes 
of complex policy decisions, transforming valuation 
from a merely intuitive process into a structured, 
evidence-based analysis.

9.Results
The comprehensive qualitative and quantitative 
analyses of this research produced a set of consistent 
and key findings that fundamentally complete and 
deepen the existing understanding of the dynamics of 
the land market in urban peripheries.
The findings revealed that the value of land in these 
areas, rather than being a function of current physical 
or locational amenities, is a direct product of the legal-
institutional framework and expectations arising from 
urban policies. The primary finding was the absolute 
dominance of legal-institutional factors in determining 
land value. Both the analysis of expert opinions and 

the analysis of actual market data (Hedonic model) 
definitively confirmed that variables such as “inclusion 
within urban development plans,” “type of authorized 
land use and potential for its change,” and “type of 
property deed” possess the highest weight and 
explanatory power in the final price. This finding 
challenges the traditional valuation paradigm, which 
primarily focuses on “access” and physical 
characteristics.
Within the Iranian economic context, which faces 
chronic inflation, land in the urban fringes has 
transformed from a merely consumable commodity 
into a “financial asset”. The value of this asset is 
primarily a function of “expectations” about the 
future, which are directly shaped by the decisions of 
planning institutions. Consequently, “planning rent” is 
the main and most powerful price driver, 
overshadowing other factors.
The influence pattern of these factors was also unique. 
While improvements in access or environmental 
quality have a gradual effect on price, changes in legal 
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status (such as inclusion in a development plan) exert 
a non-linear, sudden jump effect on land value. 
Scenario analysis demonstrated that this factor alone 
can increase the value of a land parcel by up to 4.5 
times. Furthermore, legal factors exhibited a strong 
positive synergy with other factors, meaning that 
improving the legal status unlocks the land’s potential, 
causing the market to assign a significantly higher 
value to secondary characteristics such as better 
access or desirable environmental quality. Based on 
the empirical findings and hypothesis testing, the 
answers to the main research questions were as 
follows:
1. What are the key factors influencing land prices in 
metropolitan fringes? 
The qualitative phase of the research (interviews and 
Delphi) led to the identification and consensus on 15 
key factors in four main categories. The results of the 
Hedonic model also confirmed the statistical 
significance of these factors, revealing that the most 
influential factors are the status in urban development 
plans, type of official deed, potential for land-use 
change, and access to main arteries. These findings 
fully confirm the first (H1), second (H2), and third (H3) 
hypotheses of the research regarding the significant 
influence of access, physical, and legal-institutional 
characteristics.
2. What is the weight and degree of importance of 
each factor? 
The analytic hierarchy process (AHP) showed that, 
from the experts’ perspective, the legal-institutional 
criterion is the most influential factor with a weight of 
56.9%, followed by the access-locational criterion 
(28.1%), the physical-structural criterion (9.8%), and 
environmental criterion (5.2%). This prioritization 
revealed a high correlation with the regression model 
results, where the standardized coefficients of the 
legal and access variables acquired the highest values, 
confirming the fourth hypothesis (H4).
3. How can a dynamic regression model for forecasting 
floating prices be developed? 
A multivariate regression model (Equation 2) was 
constructed using the Hedonic pricing method and a 
semi-logarithmic functional form. This model, 
presented as “Floating Price Formula,” can measure 
the simultaneous effect of 15 independent variables 
on land price (Equation 3). The “floating” nature of this 
model is due to its ability to simulate the effects of 
changes in policies (such as land-use change) and 
infrastructure (such as metro construction), allowing 
for price forecasting under various scenarios.

4. To what extent does the proposed model (Equation 
5) improve valuation accuracy? 
The model validation demonstrated the high accuracy 
and predictive power (RMSE=0.17) of the model. 
Comparing the performance of the final model with a 
simple Hedonic model (which lacked legal variables) 
showed that the explanatory power (Adjusted R2) 
increased from 0.48 to 0.75, and the mean absolute 
percentage error (MAPE) decreased from 25.2% to 
8.5%. This significant improvement proves the efficacy 
of the mixed-methods approach and confirms the fifth 
hypothesis (H5).
This research successfully quantified the direct 
financial impacts of urban policies. Findings revealed 
that merely “including a land parcel in the approved 
development plan,” while keeping other conditions 
constant, can increase its price per square meter by an 
average of 57%. This figure makes planning rent a 
completely real and measurable phenomenon. The 
presented model can become a precise tool for 
calculating the value-added resulting from public 
actions (such as land-use change or infrastructure 
construction) and provides a scientific basis for “value 
capture” policies.
Value of the mixed-methods approach
Comparing the performance of the final research 
model with simpler models clearly demonstrated that 
the employed mixed-methods approach has created 
significant value-added. The qualitative phase of the 
research (interviews and Delphi) led to the correct 
identification of critical variables (especially legal-
institutional variables) that are often overlooked in 
common purely quantitative models. The inclusion of 
these key variables in the Hedonic model not only 
increased its explanatory power from 48% to over 75% 
but also reduced its prediction error by more than half. 
This result emphasizes that for modeling complex 
socio-economic phenomena like the land market, 
where qualitative factors and expectations play a key 
role, the integration of experts’ tacit knowledge with 
statistical analyses is essential, preventing “omitted 
variable bias.”
The final achievement of this research was the 
development of the “Floating Price Formula,” a 
mathematical model capable of predicting land price 
with acceptable accuracy (mean prediction error of 
8.5%). This model transforms the valuation process 
from an activity based on guesswork and individual 
judgments into a data-driven, transparent, and 
repeatable process. The floating nature of this model 
also makes it a simulation tool for evaluating the future 
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effects of urban policies and projects, answering 
questions such as, “If the land use of this parcel 
changes, what will its value become?” The statistical 
validity of the model was confirmed through cross-
validation, making it a reliable tool for practical 
applications. Based on the above findings, a set of 
policy recommendations is presented for improving 
the land management and urban planning system:
•	Transition to a model-based valuation system: Public 

institutions such as municipalities and the tax 
authority should gradually move away from 
traditional and arbitrary methods and use 
transparent, data-driven models, such as the one 
presented in this study, for determining the 
transactional value of properties and calculating fees 
and taxes. This will help increase transparency, 
reduce corruption, and achieve fiscal justice.

•	Design and implementation of value capture 
mechanisms: As the model is capable of precisely 
calculating the value-added resulting from public 
actions, effective fiscal and legal mechanisms should 
be designed to recapture a portion of this planning 
rent to fund public services and infrastructure in the 
same areas.

•	Use of the model for proactive land management: 
Urban planners can simulate future development 
plans to identify areas that will face price jumps and, 
before plan implementation, acquire the necessary 
land for public services at reasonable prices.

•	Creation and integration of spatial and transactional 
data infrastructure: The successful implementation 
of such models at the national level requires access 

to accurate, up-to-date, and integrated data. It is 
suggested that the “National Property and Housing 
System” be fully integrated with spatial information 
(GIS), registry, and municipal data, to facilitate the 
public institutions’ access to non-confidential data.

•	Revision of the property and real estate tax system: 
The current model can provide a scientific basis for 
reforming the property tax system, particularly 
annual property tax and capital gains tax. Using the 
real values predicted by the model instead of 
unrealistic regional prices adds to the efficiency and 
fairness of these tax bases.

Beyond the macro-level policy recommendations, the 
proposed model has operational and day-to-day 
applications for a wide range of stakeholders, which 
are summarized in Table 24.
•	For municipalities: Mass appraisal of properties for 

tax purposes, accurate calculation of building fees 
and land value increment, and fair pricing of 
properties during the acquisition process.

•	For the banking system: More accurate appraisal of 
property collateral for granting loans, credit risk 
management, and preventing overvaluation.

•	For investors and developers: Market analysis and 
identification of growth-prone areas, economic 
evaluation of projects by considering the effects of 
future development plans, and informed decision-
making for buying and selling.

•	For citizens: Increasing market transparency and 
providing a tool for verifying proposed prices, which 
leads to a reduction in information asymmetry and 
consumer protection.

Table 24. Summary of operational applications of the model for different stakeholders

Stakeholder Area of application Description of model use

Municipalities and public 
institutions

Financial and urban 
management

Calculating the base for fees, pricing acquired land, and evaluating 
the effects of urban plans

Banking system and 
financial institutions

Risk management and 
credit assessment

Scientific evaluation of property collateral value for housing loans 
and construction projects

Investors and developers Market analysis and 
feasibility study

Identifying investment potentials, forecasting price trends, and pro-
ject risk analysis

Official justice experts 
(appraisers)

Valuation and expertise Using the model as an auxiliary tool to increase the accuracy and 
standardize the appraisal reports

Citizens and real estate 
consultants

Transactions and 
consultation

Providing a scientific reference price for purchase and sale negotia-
tions and increasing market transparency

This study, in response to the complex and persistent 
challenge of land valuation in urban fringes, 
successfully developed and validated a floating land-
price model grounded in rigorous scientific principles 
and endowed with broad practical applicability. The 

findings demonstrated that the key to understanding 
land markets in these areas lies not in traditional 
accessibility-based analyses, but in a deep 
understanding of the legal–institutional structure and 
the direct impacts of urban policy. By integrating 

June 2026

Farhangdoust H. et al.

Volume 7, Issue 3

170

JUEP.net



expert knowledge with empirical market data, the 
proposed model translated these complexities into a 
clear and operational mathematical formula.
We hope the “Floating Price Model” developed in this 
research serves as a meaningful step toward a more 
efficient, equitable, and transparent land-management 
system in the country. More than a purely academic 
contribution, this model represents a tool that can 
empower policymakers and urban managers to guide 
sustainable development, curb speculative behavior, 
and promote a fairer distribution of resources and 
opportunities across urban spaces.

10. Conclusion 
The results of this research, especially the simultaneous 
emphasis of expert opinion (AHP) and market data 
(Hedonic Model) on the absolute dominance of legal-
institutional factors, require a deep interpretation 
within the Iranian socio-economic context. In stable 
and developed Western markets, variables such as 
access, neighborhood quality, and environmental 
amenities often play a more prominent role, as the 
legal and planning framework is largely stable and 
predictable. However, in the Iranian context, where 
the land market is not only a consumable commodity 
(for housing) but also the most important tool for 
investment and preserving the value of money against 
chronic inflation, the market logic is transformed. In 
such conditions, land resembles a “financial asset,” 
and its value is a function of expectations about the 
future rather than the utility of its current use. Our 
findings demonstrated that these expectations are 
directly shaped by institutional and planning decisions 
(such as inclusion in a development plan). 
Consequently, the rent resulting from these decisions 
is the primary price driver, overshadowing other 
factors. This finding explains the speculative behavior 
dominating the land market in urban fringes, where 
investors pay more attention to the legal potential for 
future change and growth than to the current quality 
of the land.
The research results indicated that the floating land 
valuation model in urban peripheries, by integrating 
qualitative and quantitative approaches, can bridge 
the gap between the theoretical literature on land 
value and the market realities. The Delphi and AHP 
analyses showed that institutional and legal variables 
(such as inclusion in development plans and type of 
property deed) have the highest weight from the 
experts’ perspective, while the Hedonic model 
confirmed that these variables have the highest 

coefficient of effect on the final price. This alignment 
between qualitative and quantitative findings 
reinforces the model’s internal validity, suggesting that 
land value in urban peripheries is not merely a function 
of physical factors but a complex outcome of the 
institutional structure, urban development policies, 
and market dynamics.
From a policy-making perspective, the findings 
suggested that the implementation of development 
controls in urban peripheries is effective when land 
valuation is conducted within a dynamic and 
transparent model. The proposed model in this 
research, by including the dimension of “temporal and 
policy floating,” can serve as a basis for forecasting the 
effects of land-use change, municipal decisions, and 
changes in comprehensive plans on land price.
Another noteworthy finding was the discrepancy 
between the normative view of experts and the actual 
market behavior regarding environmental factors. In 
the AHP analysis, experts assigned a significant weight 
to criteria such as “green view” and “air quality,” 
indicating the importance of these factors in achieving 
sustainable development from a planning perspective. 
However, in the Hedonic model, although the effect of 
these factors was positive and significant, their power 
was considerably less than that of the legal variables. 
This divergence can be interpreted as “market failure.” 
The current market, due to its short-term and 
speculative nature, does not properly internalize the 
negative external costs of development, such as 
environmental degradation, and does not reflect the 
full value of environmental benefits. This conclusion 
underscores the importance of policy interventions 
and the use of legal tools (such as strict environmental 
regulations) to correct this failure and guide the 
market toward sustainable development patterns.
The findings of this research were in some parts 
consistent with the extensive global literature and in 
other parts offered unique results due to local 
characteristics. Consistent with the classic theory of 
Alonso (1967) and numerous empirical studies 
worldwide, the research also confirmed the negative 
and significant effect of “distance from urban centers 
and transportation infrastructure” on land price. This 
indicates that the fundamental principles of urban 
economics hold true in the Iranian context as well.
However, the main point of distinction and innovation 
of this research was highlighting and quantifying the 
“intensity” of the impact of legal-institutional factors. 
The scale of influence of these factors in the Iranian 
cities’ fringes, demonstrated with a price increase of 
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up to $57\%$ in this research, is far beyond similar 
cases in more stable markets. This finding quantitatively 
confirms and supports the results of domestic 
qualitative studies that emphasized the central role of 
land policies in Iran. By providing strong statistical 
evidence, this research showed that in the Iranian 
context, valuation models that consider legal-
institutional variables as secondary control variables 
neglect a large part of the reality and suffer from 
“omitted variable bias.”
This research was conducted to design a scientific and 
operational model for the floating valuation of 
residential land in urban fringes. The final model was 
the result of combining the qualitative analysis of 
experts (through the Delphi and AHP methods) and 
the quantitative analysis of market data (using the 
Hedonic model). The results showed that:
1. Institutional and legal factors have the greatest 
impact on land price.
2. Physical and access factors are ranked next.
3. The presented floating model has succeeded in 
dynamically reflecting price changes resulting from 
time and urban policies.
Theoretically, this research offers a combined 
framework that establishes a connection between 
land economics, urban planning, and market data 
analysis. Practically, the proposed model can serve as 
an effective decision-making tool for urban policy 
institutions and municipalities in land management, 
value-added tax determination, and the evaluation of 
development plans’ impacts. Every scientific research 
faces limitations, and acknowledging them helps in 
the correct understanding of the results and paves the 
way for future research. The most important limitations 
of this research are:
- Data limitations: Despite efforts to collect accurate 
data, the research relied on officially recorded 
transaction data, which may not fully reflect the entire 
price reality in some cases (including unofficial 
payments). Furthermore, some important qualitative 
variables identified by experts (such as “social security 
of the neighborhood” or “quality of urban 
management”) were not included in the final model 
during the scoring process due to the difficulty in 
quantification and the lack of reliable data, as they 
received insufficient scores from the expert panel.
- Methodological limitations: The Hedonic model used 

is a cross-sectional model and assumes the market is 
in equilibrium, an assumption that may not always 
hold true in volatile markets. Additionally, although 
the existence of spatial autocorrelation was noted, 
spatial econometrics models that could control this 
effect were not used due to complexity. This may have 
provided less accurate estimates of standard errors. 
The AHP process, despite being structured, still relies 
on the subjective judgments of a limited group of 
experts.
- Generalizability limitations: The final model was built 
based on data from the fringes of two metropolitan 
areas, Tehran and Isfahan. Although the general 
structure of the model and the importance of different 
factor categories are likely similar in other Iranian 
cities, the numerical coefficients obtained are specific 
to these two cities and require recalibration with local 
data for use in other cities.
Given the findings and limitations mentioned, the 
following areas are proposed for complementary and 
future research:
- Use of more advanced models: Future research is 
advised to use spatial econometrics models (such as 
the Spatial Autoregressive Model - SAR) to control for 
the effects of spatial spillovers and the dependence of 
adjacent property prices on each other. Also, 
employing Panel Data models by monitoring the prices 
of land parcels over time can help in understanding 
the temporal dynamics of prices and controlling for 
unobserved property characteristics.
- Enrichment of variables: Future research can create 
more precise idexes for environmental variables (such 
as the normalized difference vegetation index - NDVI) 
using remote sensing techniques and satellite image 
analysis. Additionally, conducting social surveys to 
measure qualitative variables such as “social capital” 
or “sense of belonging to the neighborhood” and 
incorporating them into the Hedonic model can enrich 
the analysis.
- Expansion of geographical and thematic scope: 
Implementing this research in small and medium-sized 
cities can help in understanding the structural 
differences in the land market at various scales. 
Additionally, focusing on non-residential land uses 
(commercial and industrial) in urban peripheries and 
modeling their prices is another suggested field for 
research.
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Table 25. Summary of limitations and future research proposals

Limitation area Specific limitation in this research Suggested future research

Data Reliance on official transaction data; Difficulty in 
quantifying qualitative variables 

Use of field and survey data; Development of composite 
indices for neighborhood quality 

Methodology Use of a cross-sectional model and complete dis-
regard for spatial autocorrelation 

Application of spatial econometrics models and panel 
data models. 

Generalizability Focus on two metropolitan areas, Tehran and Is-
fahan 

Implementation of the research in cities of different siz-
es and functions, and conducting comparative studies

In conclusion, despite its limitations, this research has 
taken an important step toward the scientification and 
transparency of the land valuation process in one of 
the most complex and strategic urban arenas: the 
urban fringes, hoping that the results and model 
presented will both enrich the scientific literature in 
this field and serve as an efficient tool for policymakers 
to achieve sustainable and equitable urban 
development.
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EndNotes
1 This paper shows that in urban fringes (peri-urban 
areas), such as those around Belo Horizonte (Brazil), 
informal developments are largely driven by speculation 
and for speculative investment. In particular, it points to 
the emergence of new forms of development (such as 
holiday homes or gated communities) by the middle and 
upper classes, which are precisely the result of land 
speculation. A similar problem has been reported in 

Mumbai (Baliga, 2023). This paper discusses how in cities 
such as Mumbai, land speculation and the 
commodification of the land market, especially in the 
peri-urban areas, lead to price bubbles and unstable and 
heterogeneous development. The paper (Li, Qiu, Li, & Xu, 
2018) also shows that urban fringe areas are often the 
scene of informal developments. Informal development 
without formal planning is very common in China, 
especially in the absence of a formal structure and clear 
property rights.
2 Such as the comparable sales method or the Hedonic 
pricing model (HPM), especially the versions based on 
ordinary linear regression (OLS), which face problems in 
dealing with spatial heterogeneity. For this reason, they 
do not have precise accuracy and explanatory power in 
assessing land value in conditions such as urban fringes. 
This problem has been identified since the beginning of 
the new century and many efforts have been made to 
solve it. The Lincoln Institute report on the weaknesses of 
traditional methods and the advantages of spatial 
methods (German, Robinson, & Youngman, 2000) states 
that traditional methods such as the comparative method 
and regional categories (economic neighborhoods) are 
ineffective in identifying small spatial differences; they 
cannot reflect the spatial variations within each region 
well and therefore do not have the necessary accuracy in 
highly diverse areas such as urban fringes.
3 The article shows that traditional methods of land 
valuation, rather than being an exact science, are 
associated with false confidence and create doubt and 
distrust in the market. It also points to social impacts such 
as a sense of injustice and even the risk of social conflict.
4 This article explains that traditional methods (such as 
the comparative method) with their weak and inefficient 
structure cause imbalances in the market. Moreover, 
because these methods change less, they favor certain 
groups and create inflexibility, which is inherent in urban 
rent and the unfair distribution of capital in land.
5 Based on the overlapping generations (OLG) model, this 
research, taking into account comprehensive uncertainty, 
shows that when land prices grow beyond their 
fundamental value (the value of rent streams), a land 
price bubble situation arises—while prices based on 
fundamental values prevent such a deviation.
6 This article examines how planning tools such as density 
bonusing (which is essentially a form of pricing or 
regulating land value by granting developers the 

Farhangdoust H. et al.

Volume 7, Issue 3

173

June 2026



opportunity to build at higher densities in exchange for 
providing public benefits such as public space or services) 
can ensure or threaten social justice. This precisely 
focuses on the impact of land pricing systems (through 
urban policy) on social justice.
7 This article explains that powerful landowners benefit 
from ownership ambiguity and opaque systems, limiting 
access to land for low-income groups. In the absence of 
transparent information about land ownership, value, 
and transfer, structural inequalities in access to land are 
exacerbated.
8 This article emphasizes the lack of scientific and strategic 
models in the structural control of unconventional urban 
growth (land and housing rent), and shows that the lack 
of scientific understanding of these factors exacerbates 
commercialism and the uncontrolled growth of urban 
development, making the spatial structure of the city 
fragmented and disorganized.
9 Automated Valuation Models (AVM)
10 NOI stands for “Net Operating Income”. NOI represents 
the income that a property (e.g. land or commercial 
property) has after deducting operating expenses (e.g. 
maintenance costs, current taxes, insurance, management 
fees, etc.) from rental income or other property income. 
NOI does not include finance costs (interest on loans) and 
depreciation. In other words, NOI is the net income that 
is directly derived from the operation of the property and 
is the main basis for income approach valuation methods 
such as the discounted cash flow (DCF) model.
11 The gross development value (GDV) is the market value 
of a development project at the time of its completion. 
Simply put, if a piece of land or property is sold after 
construction, renovation, or full development, the total 
sales value of all completed units or sections is the GDV.
12 The authors of this academic paper analyze that the 
relationship between plate area and price is not simply 
linear; for very small or very large plates, the unit price of 
the area decreases, but medium-sized plates may have a 
higher unit price.
13 The Box-Cox test or transformation is a data 
transformation method used to normalize data or reduce 
heteroscedasticity. Many statistical methods (such as 
linear regression) assume that the residuals are normally 
distributed and the variance is constant (equal variance). 
If the data do not meet these conditions, the model 
results will be incorrect. The Box-Cox transformation finds 
a parameter 𝜆 by which the data is transformed and made 
closer to a normal distribution. Therefore, its applications 
in regression can be stated to improve model fit, 
normalize positive data, and stabilize variance.
14 From the perspective of an extended theory of urban 
rent, Alonso shows that the same fundamental logic of 
von Tonnen—the increasing cost of transportation with 
distance from the center—is also present in contemporary 
cities, but it manifests itself as an optimal choice between 
accessibility, transportation costs, and land use. Thus, the 
negative price slope from the center to the periphery is 
not an independent finding, but a direct result of the 
interaction of two mechanisms: first, von Tonnen’s place-
based logic, and second, the logic of household economic 

behavior in Alonso’s model.
15 Categorical analysis allows the researcher to deconstruct 
this “cohesion” and “discover” the categories that actors 
(experts) use to define and produce value, categories that 
often represent processes (ManS or “change perspective”) 
rather than characteristics (such as “current usage”).
16 An increase of about 99.7 thousand Korean won per 
square meter
17 It shows that the effect of housing characteristics on 
price changes at different points in the price distribution, 
and buyers of cheap and expensive properties behave 
differently. Nonlinear and spatial dimensions are also 
taken into account.
18 Similar articles such as Saremi et al. (2019), comparing 
the GWR, OLS: GWR in two municipal districts of Tehran, 
stated that the better adjusted coefficient of 
determination (~0.83), reduced AIC, and the variance test 
analysis indicate the superiority of the GWR model. 
Similarly, Zali, Pahlavani, & Bigdali (2023) argued that in 
District 5 of Tehran, the use of GTWR (spatio-temporal 
weighted regression) performs better than GWR and OLS 
(the adjusted R² improved from 0.759 to 0.835). In the 
case of Mashhad city (Razavi, 2013), a sample of 1000 
cases was analyzed in the GWR model, which included 
variables such as distance from the city center, access to 
services, and population of the region. In this study, 
comparison measures such as R² and AIC demonstrated 
that the local model (GWR) performed better than the 
global model (OLS) in explaining the variance of housing 
prices. Also, the effect of distance from the city center 
was greater in areas close to the center and less in 
peripheral areas. In addition, in areas with poor 
infrastructure, proximity to services increased property 
values more. This result confirms that the relationships 
between independent variables and housing prices are 
not constant across the city and depend on location. All of 
the above sources shows superiority of the GWR model 
(and more advanced variants such as GTWR) over global 
models such as OLS in spatial price analysis.
19 For example, a comparison between the cities of Yazd 
and Shiraz based on the reviewed literature illustrates 
that the effects of environmental or infrastructural 
variables on housing prices vary across Iranian cities and 
are highly contingent upon local conditions. For instance, 
the impact of green space in Yazd is strong and significant, 
whereas the effect of proximity to metro stations in Shiraz 
is not statistically meaningful.
20 In addition to physical and environmental characteristics, 
it also includes buyer characteristics into the model.
21 It was conducted with 25 experts in three main groups: 
a) academic specialists (in urban planning, urban 
economics, and remote sensing), b) professional 
specialists (official judicial experts in roads and 
construction, urban managers in municipalities and the 
Housing and Urban Development Organization), and c) 
market activists (experienced and reputable real estate 
consultants in protected areas).
22 The table is presented in brevity in the case of main 
topic 7, as all subtopics are candidates for exclusion from 
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the final list of factors due to their theoretical rather than 
operational nature.
23 Difference between the final model (Equation 4) and 
the base model (Equation 1): The base model with 15 
variables was an exploratory and analytical tool to 
understand the most detailed factors affecting the price. 
However, the final model with four composite indexes is 
an applied and strategic tool. The key differences are as 
follows:
Simplicity and efficiency: Evaluating a plot of land based 
on four general indexes is much faster and more practical 
than measuring 15 minor variables.
Focus on policy dimensions: Instead of micro variables 
(such as area), the final model focuses on macro 
dimensions that are directly affected by urban policies 
(such as legal changes or infrastructure development).
Strategic interpretability: Understanding the impact of a 
“legal index” on price is much more tangible for a city 
manager than understanding the impact of a dummy 
variable for “document type”.
24 For example, if we use these coefficients in the same 
unadjusted manner, the price of land in Tehran’s inner 
city is estimated at around 1.7 billion Tomans. The value 
1.78 billion Tomans for each square meter of residential 
land in the inner city, even in Tehran, is an astronomical 
and unrealistic number and indicates a systemic error in 
the calibration of the simulated model parameters in 
general. The reason for this large error was a combination 
of two issues: The coefficients (β) were too large; the 
initial coefficients (such as 0.65 for the legal index) caused 
exponential and explosive price growth. Also, the base 
value (β₀) was too high; the width from the origin chosen 
as the starting point also placed the price at a high level. 
To address this problem, the model parameters were 
completely revised and recalibrated so that its outputs 
were consistent with the realities of the land market in 
Tehran’s inner city. In the following, all analyses are 
presented based on this modified and realistic model. 
These new coefficients, while maintaining the order of 
importance of the factors, exert logical and acceptable 
effects on the final price.
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