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Abstract
Background and Objectives: The transformation of Tehran’s urban fabric throughout 
the twentieth century generated a wide spectrum of housing typologies shaped 
by shifting planning ideologies, regulatory frameworks, and socio-spatial 
conditions. Existing literature has often interpreted these changes through linear 
narratives of modernisation or Western influence, neglecting the mediating 
role of regulation and the significance of intermediate spatial scales. This study 
aims to examine the evolutionary trajectory of housing typology and urban 
morphology in Tehran between 1900 and 2000, focusing on the interaction 
between macro-scale planning mechanisms and micro-scale architectural 
form. The primary objective is to assess whether housing evolution followed a 
deterministic path or whether multiple typological outcomes emerged within 
constrained regulatory and spatial conditions.

Materials and Methods: The research adopts a multi-scalar and interdisciplinary 
methodology integrating urban history, morphological analysis, and empirical 
spatial investigation. Three representative residential areas of 500 × 500 m, 
corresponding to distinct phases of Tehran’s urban development, are analysed 
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using Geographical Information Systems (GIS). This is combined 
with archetypal modelling based on Steadman’s geometric 
principles to examine relationships between block structure, 
plot subdivision, density, site coverage, and housing layout. 
Architectural variables—including access systems, frontage 
conditions, day-lit depth, and spatial configuration—are 
systematically evaluated in relation to planning regulations, 
enabling comparative analysis across historical periods.

Results and Conclusion: The results indicate that housing typologies 
in Tehran were strongly influenced by plot structure, block 
morphology, and regulatory constraints; however, these 
influences operated in a non-deterministic manner. Multiple 
spatial configurations emerged within similar regulatory 
frameworks, demonstrating a probabilistic relationship 
between planning rules and architectural form. The transition 
from inward-oriented courtyard houses to outward-facing row 
houses and later apartment buildings is therefore interpreted 
as an adaptive process shaped by functional requirements and 
regulatory negotiation rather than a direct transplantation 
of Western models. By foregrounding the intermediate scale 
of plots, blocks, and housing types, this study challenges 
reductive interpretations of Tehran’s urban transformation 
and highlights the coexistence of traditional spatial logics and 
modern planning systems. The research contributes a robust 
analytical framework for linking regulation to architectural 
form and offers insights relevant to contemporary housing 
policy and urban design.

1. Introduction, Research Context and Aims
This study examines the evolutionary development of 
housing in Tehran with two central questions: whether the 
observed trajectory of housing change followed a neces-
sary or constrained path, and whether alternative built 
forms could have emerged within the city’s prevailing block 
dimensions and regulatory conditions. 

Housing transformation is analysed across urban and 
architectural scales, focusing on the relationship between 
changes in urban layout and housing typology. At the urban 

Research Questions:

1. How did the interaction between macro‑scale 
planning mechanisms and micro‑scale architectural 
form shape the evolution of housing typologies in 
Tehran between 1900 and 2000?

2. To what extent did regulatory frameworks, including 
plot structure, block morphology, and site‑development 
standards, constrain or enable multiple typological 
outcomes within the city’s residential fabric?

3. Does the transformation of Tehran’s housing—
from courtyard houses to row houses and apartment 
buildings—follow a deterministic trajectory, or does it 
reflect a non‑deterministic and probabilistic relationship 
between regulation and architectural form?

4. How do variations in architectural variables such as 
access systems, frontage conditions, day‑lit depth, and 
spatial configuration correspond to shifts in planning 
regulations across different historical periods?

5. What role does the intermediate spatial scale (plots, 
blocks, and housing types) play in mediating between 
city‑wide planning policies and the emergence of 
localised morphological patterns?

6. In what ways can the analytical framework developed 
in this study contribute to contemporary debates on 
housing policy, regulatory reform, and urban design 
practices in rapidly transforming contexts?
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scale, Tehran’s residential fabric evolved from 
irregular, fine-grained blocks to larger, more 
regular grids. At the architectural scale, hous-
ing types shifted from inward-looking courtyard 
houses to terraced houses with south-facing 
courts, and ultimately to multi-storey apart-
ment buildings. The core analytical concern is 
the relationship between these two processes: 
whether changes in urban layout and housing 
typology constitute a co-evolutionary process 
or represent parallel developments brought to-
gether by circumstance.

Building on the archetypal approach devel-
oped by Steadman1 and extended in subse-
quent work by Shayesteh & Steadman2, the 
study develops an integrated model that links 
parameters of urban structure - such as block 
and plot size, density, and ground coverage - 
with parameters of built form, including access, 
frontage, day-lit depth, and building configura-
tion (courtyard, C-shaped, L-shaped, and linear 
forms).

2. Historical Formation of Tehran’s 
Urban Structure
Tehran’s morphological transformation oc-
curred across several major historical phases: 
the Safavid Dynasty (1501–1736), the Qajar 
Dynasty (1786–1925), the Pahlavi era (1925–
1979), and contemporary developments. Al-
though the paper focuses primarily on changes 
in the 20th century, earlier stages illustrate the 
origins of the city’s spatial structure.

During the Safavid period, the decline of the 
ancient city of Ray and Tehran’s favourable cli-
mate contributed to its emerging prominence. 
Shah Tahmasb’s construction of a defensive wall 
in 1515 - featuring four principal gates - marked 

the city’s formal recognition as an urban set-
tlement, despite limited political or military 
significance at the time. This enclosure sym-
bolised Tehran’s shift from a peripheral village 
into a place worthy of state attention. Tehran’s 
transformation accelerated under the Qajar Dy-
nasty, when Aqa Mohammad Khan designated 
it the capital in the late 18th century. Early car-
tographic records such as Berzin’s 1851 map 
depict the city still contained within its Safavid-
era walls and organised around key traditional 
elements: the Arg (citadel), the Bazaar, major 
mosques, and four residential quarters (Ma-
halleh). Social hierarchies were reflected in this 
spatial structure, where the court, merchants, 
artisans, and clergy occupied distinct yet in-
terconnected roles within the urban fabric. 
Throughout this period, domestic architecture 
largely followed the courtyard-house typology 
typical of Iranian cities.

More detailed mapping in the late 19th cen-
tury shows the onset of Tehran’s first major 
phase of physical expansion. Under Naser al-Din 
(or Naseraddin) Shah Qajar, the old walls were 
demolished and replaced by new fortifications, 
forming an irregular octagonal plan reminis-
cent of Renaissance ideal cities and influenced 
by French urban design. This period marked 
the beginning of Tehran’s dual morphology: 
the coexistence of an older, organically devel-
oped core and newer, planned extensions. The 
city expanded in all directions but especially 
northward, driven by two key forces identified 
in contemporary accounts - greater European 
presence and the royal preference for the cool-
er northern districts. Roads leading to northern 
gardens became spines of urban growth, and 
European-style detached houses and villas ap-

1.Philip Steadman, ‘Binary 
Encoding of a Class of 
Rectangular Built Forms’ 
(A. Alfred Taubman College 
of Architecture and Urban 
Planning, University of 
Michigan, 2001).

2.Homeira Shayesteh and 
Philip Steadman, ‘The Impact 
of Regulations and Legislation 
on Residential Built Forms 
in Tehran’, Journal of Space 
Syntax 4, no. 1 (2013): 92–107; 
Homeira Shayesteh and Philip 
Steadman, ‘Coevolution of 
Urban Form and Built Form: 
A New Typo‑Morphological 
Model for Tehran’, Environment 
and Planning B: Planning and 
Design 42, no. 6 (2015): 1124–
47, https://doi.org/10.1068/
b140002p. 
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peared along the new, straighter streets. As a 
result, Tehran’s area grew from roughly 4 km² to 
19 km² and its population quadrupled, reaching 
about 200,000 by the end of the 19th century.

Scholars such as Alemi3 interpret these de-
velopments as early indicators of Tehran’s mod-
ernization, revealing both physical and institu-
tional transformations. New house types, new 
public institutions, and shifting social patterns 
accompanied changes in the built form. Yet, de-
spite these European influences, travellers ob-
served that Tehran remained culturally rooted 
in local traditions - an urban environment ‘born 
in the East’ but increasingly shaped by Western 
models. Traditional courtyard houses persisted 
as the dominant residential type until well into 
the 20th century, with only elite houses docu-
mented in detail and later preserved by cultural 
heritage authorities.

Overall, Tehran’s historical development re-
flects a complex interplay of geography, political 
power, cultural exchange, and modernisation. 
Its urban morphology emerged not through 
abrupt shifts but through layered transforma-
tions that differentiated the traditional core 
from its expanding, increasingly western-influ-
enced surroundings.

3. Housing Typology and Urban 
Morphology in Tehran (1920–2000)
Between 1920 and 2000, Tehran underwent 
a rapid and profound transformation in both 
housing typology and urban morphology, driv-
en by modernisation policies, demographic 
growth, regulatory change, and economic forc-
es rather than by shifts in architectural style 
alone. Across three main phases, the evolution 
of housing provides a clear lens through which 

broader urban dynamics can be understood.

3.1 State-Led Modernisation and the Row 
House (1920–1942)
During the Pahlavi I Period, demolition of city 
walls and introduction of a grid enabled regu-
lar plot subdivision and the emergence of row 
houses. These outward-facing dwellings re-
tained residual courtyard space and represent-
ed a transitional house type. This period also 
marked the beginning of Tehran’s north-south 
socio-spatial division.

3.2 Speculative Growth and Regulation 
(1942–1979)
Rapid, under-regulated expansion character-
ised this period. Rural migration, land reform, 
oil revenues, and speculative development pro-
duced fragmented suburban growth. Planning 
regulations - especially plot coverage limits tied 
to solar orientation - formalised spatial logic but 
often produced unintended morphological con-
sequences.

3.3 Post-Revolution Densification (1979–
2000)
After 1979, housing shortages were addressed 
through vertical densification. Floor Space In-
dex regulations incentivised apartment con-
struction, leading to widespread demolition of 
earlier housing types. While increasing supply, 
this strategy intensified infrastructural strain 
and resulted in fragmented streetscapes. From 
courtyard houses to row houses and finally to 
multi-family apartments, each typological shift 
embodied broader social, political, and eco-
nomic processes. 

3. Mahvash Alemi, ‘The 1891 
Map of Tehran: Two Cities, 
Two Cores, Two Cultures’, AARP 
Environmental Design 1 (1985) 
:74–84.
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4. Interpretations of Tehran’s 
Morphological Transformation
This section reviews key intellectual traditions 
addressing morphological change in Iranian 
cities, with particular reference to Tehran. It 
highlights the interdisciplinary nature of urban 
morphology and argues that no single explana-
tory framework can fully account for urban 
transformation, given the interaction of politi-
cal, social, economic, and environmental forc-
es. Within Iranian scholarship, two dominant 
perspectives are identified. The first explains 
urban change primarily through modernisation, 
attributing new spatial and formal patterns to 
the introduction of European-inspired tech-
nologies, institutions, planning practices, and 
cultural aspirations. The second challenges this 
view by arguing that apparent modern grids 
often extended pre-existing orthogonal struc-
tures rooted in agricultural land division and 
irrigation systems rather than Western influ-
ence. The section sets up a critical comparison 
of these perspectives, focusing especially on 
the contrasting interpretations of Alemi4 and 
Bonine5, while situating their arguments within 
a broader body of scholarship on Iranian urban 
morphology.

4.1 Modernisation and European Influence 
as Social Drivers of Morphological Change
Alemi6 interprets Tehran’s morphological trans-
formation as part of Iran’s broader social and 
cultural reorientation toward Europe, identify-
ing four interrelated forces shaping the city’s 
spatial change. First, intensified cultural and 
intellectual exchanges with Europe fostered 
new ideals of urban order, progress, and archi-
tectural representation. Second, technological 

4. Ibid.

5. Michael E. Bonine, 
‘The Morphogenesis of 
Iranian Cities’, Annals of the 
Association of American 
Geographers 69, no. 2 
(1979): 208–24, https://doi.
org/10.1111/j.1467-8306.1979.
tb01252.x.

6. Ibid.

Figure 1. Tehran, morphological 
stages of change. (Alemi, 1985).

a. The relationship between the new walls and the 
former walls shown in the plan of kriziz.

b. The pattern of the main streets of the new city 
related to the pre existing elements. 

d. The Gardens & cultivated lands cover a great amount 
of land in the new area which is reflected in the pattern. 

c. A comparison between the pattern of the streets 
in the new city and the old one. 

e. The  old core, Sabri-Meidan between the Ark and 
Baraar and the new core, Meidan-i-Tup Khaneh 

between the Ark and the "European City". 

f. The relationship between the city and the 
surroundings, with the gardens on the northern 

slopes and the main caravan roads. 

advances - particularly the introduction of Eu-
ropean cartographic and surveying techniques 
- enabled more regular street layouts and facili-
tated state-directed urban interventions. Third, 
the establishment of new institutions such as 
embassies, ministries, and garden residences 
introduced unfamiliar building types and active-
ly steered urban growth through the construc-
tion of connecting roads. Finally, these process-
es culminated in the emergence of a ‘European 
city’ ideal, expressed in gridded streets, out-
ward-oriented buildings, and new residential 
forms. Together, Alemi argued, these factors 
repositioned streets as instruments of cultural 
expression and marked a deliberate shift away 
from the irregular, inward-looking patterns of 
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traditional Iranian urbanism toward a more ra-
tional, extroverted urban form.

4.2. Land Division and Irrigation-Based 
Morphology
Bonine7 challenged the view that traditional Ira-
nian cities were inherently irregular, arguing in-
stead that their morphology was structured by 
the geometric logic of irrigation-based agricul-
ture. He contends that rectangular agricultural 
plots, shaped by irrigation channels aligned with 
topography, formed the original spatial matrix 
of early settlements. Paths running along these 
channels later became streets, with houses ori-
enting themselves to access routes rather than 
to the underlying orthogonal system, creating 
an appearance of irregularity. As cities expand-
ed and absorbed surrounding villages, these ru-
ral field patterns were incorporated into the ur-
ban fabric. Bonine further argued that modern 
20th-century grids largely extended or overlaid 
these pre-existing networks rather than replac-

ing them. Applied to Tehran, this perspective 
suggests that new streets often followed estab-
lished routes, and that northward expansion 
was primarily guided by the direction of water 
flow from the Alburz Mountains rather than by 
climate or institutional location.

4.3 Complementary Perspectives: Urban 
Evolution, Housing Change, and External 
Influence
Several scholars offer complementary per-
spectives on Tehran’s morphological transfor-
mation, though most stop short of detailed 
morphological analysis. Costello8 provided a 
descriptive account of Tehran’s growth, trac-
ing the shift from garden houses to apartments 
and high-rise blocks, but largely calls for future 
morphological studies rather than undertaking 
one himself. Mirmoghtadaee9 focused on the 
transformation of housing types and the mis-
match between rapid adoption of apartment 
living and slower cultural adaptation, offering 
valuable social insight but limited spatial or 
geographic specificity. Sintusingha and Mirg-
holami10 framed Tehran’s development through 
the concept of self-colonisation, arguing that 
imported Western urban models - particularly 
wide, vehicular streets - conflicted with local 
practices and contributed to the deterioration 
of the historic core. Madanipour11 emphasised 
environmental factors such as water systems 
and solar orientation in shaping Tehran’s form, 
though his analysis remains at a macro scale. 
Mazumdar12 interpreted Tehran’s evolution po-
litically, linking urban expansion to autocratic 
interventions across different dynastic periods; 
however, like the others, his work lacks detailed 
examination of urban morphology at the levels 

7. Ibid.

8.Vincent F. Costello, ‘The 
Morphology of Tehran: A 
Preliminary Study’, Built 
Environment (1978-))1998) 
201–16.

9. Mahta Mirmoghtadaee, 
‘Process of Housing 
Transformation in Iran’, Journal 
of Construction in Developing 
Countries 14, no. 1 (2009).

Figure 2. Orientation of houses 
along linear regular (left) and 

irregular (right) streets of Yazd. 
(Bonine, 1979, p.214 & 215).

Linear streets and linear rows of open 
courtyard houses in Yazd. 

Irregular streets and open courtyards oriented 
to the direction of the streets in Yazd. 
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of plots, blocks, and buildings.

4.4 Synthesis and Analytical Reflections
The literature shows that Tehran’s morphologi-
cal evolution cannot be explained by a single 
factor. Modernisation perspectives stress cul-
tural aspiration, technology, and European in-
fluence; environmental approaches emphasise 
irrigation systems and land geometry; political 
analyses focus on centralised power and state 
intervention; and socio-cultural studies high-
light tensions between changing lifestyles and 
inherited spatial forms. Despite these insights, 
research largely concentrates on the citywide 
scale and gives little attention to the interme-
diate scales of plot, block, and housing form. 
In particular, the incremental transformation 
of dwellings in response to regulation, lifestyle 
change, and speculative development remains 
underexplored13. This gap motivates the pres-
ent study’s focus on linking macro-scale urban 
change with housing morphology.

5. Typology as theory and 
historiography: Theoretical and 
Methodological Framework
This section outlines the theoretical and meth-
odological foundations of the study by situat-
ing it within key debates on typology, urban 
morphology, and housing form. It argues that 
typology should be understood not as a clas-
sificatory end in itself, but as a purpose-driven 
analytical tool that is essential for explaining 
how built forms emerge, persist, and transform 
over time. Drawing on architectural theory, 
housing typology is framed here as a funda-
mentally morphological concern, aligned with 
interpretations of the city as a repository of 

historical continuity, cultural values, and collec-
tive meaning14. The discussion draws on a range 
of established typo-morphological traditions, 
which, despite methodological differences, 
share a commitment to historical analysis and 
to the study of ordinary residential buildings 
as key indicators of urban change. The Italian 
school of urban morphology, associated with 
Muratori and Caniggia15, foregrounds typologi-
cal process and the gradual evolution of basic 
housing types (tipo portante) through incre-
mental transformation. Central to this tradition 
is the parcel or plot as the fundamental unit of 
the urban fabric, through which continuity and 
change can be traced across successive phases 
of development.

The English school, exemplified by Conzen16, 
contributes a rigorous cartographic and analyti-
cal framework centred on the interrelationship 
between streets, plots, and buildings. Concepts 
such as plot cycles, fringe belts, and morpho-
logical regions enable the reconstruction of 
urban morphogenesis over long time periods, 
offering a systematic means of linking changes 
in land subdivision to broader patterns of ur-
ban growth.The French tradition, often associ-
ated with the Versailles school and articulated 
through the work of Moudon17 and Talen18, 
extends morphological analysis by incorporat-
ing social practices, regulatory frameworks, 
and everyday decision-making processes. This 
approach emphasises how cumulative, small-
scale actions -shaped by planning controls, eco-
nomic pressures, and cultural norms - gradually 
reshape neighbourhood form, thereby bridging 
the gap between formal urban structure and 
lived experience.

In addition to these theoretical traditions, 

10. Sidh Sintusingha and 
Morteza Mirgholami, 
‘Parallel Modernization and 
Self‑Colonization: Urban 
Evolution and Practices 
in Bangkok and Tehran’, 
Cities 30 (2013):122–32, 
https://doi.org/10.1016/j.
cities.2012.02.001.

11.Ali Madanipour, Tehran: The 
Making of a Metropolis, World 
Cities Series (Chichester: Wiley, 
1998).

12. Sanjoy Mazumdar, 
‘Autocratic Control and Urban 
Design: The Case of Tehran, 
Iran’, Journal of Urban Design 5, 
no. 3 (2000): 317–38. 

13. Homeira Shayesteh, 
‘Typo‑Morphological 
Approach to Housing 
Transformation in Tehran’ 
(PhD diss., University College 
London, 2013); Shayesteh 
and Steadman, ‘The Impact’, 
92–107; Shayesteh and 
Steadman, ‘Coevolution’, 
1124–47; A. M. Milani, ‘The 
Impact of Regulations on 
the Typo‑Morphological 
Transformation of Residential 
Buildings in Tehran’, Urban 
Morphology 25, no. 2 
(2021): 173–87, https://doi.
org/10.51347/UM25.0012.
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the study reviews a number of practical hous-
ing classification systems developed by Sher-
wood19, Kirschenmann & Muschalek20 and 
Scoffham21. These studies demonstrate how 
housing forms can be systematically catego-
rised according to orientation, access, aggrega-
tion, scale, and evolutionary change. Although 
largely descriptive, such classifications provide 
important precedents for form-led analysis of 
residential environments and help establish 
a common vocabulary for comparing housing 
types across different contexts.

5.1 Typology as Analytical Method: 
Configurational and Archetypal 
Approaches
Building on the typo-morphological traditions 
outlined, this study adopted two complemen-
tary analytical frameworks in order to move 
beyond descriptive accounts of urban form and 
toward an explicitly explanatory and testable 
methodology. While classical typo-morpholog-
ical approaches provide robust tools for recon-
structing historical transformation, they are less 
equipped to analyse the internal spatial logic of 
housing layouts or to evaluate alternative for-
mal outcomes under shared dimensional and 
regulatory constraints. To address these limita-
tions, the research combined configurational 
analysis derived from Space Syntax with Stead-
man’s archetypal modelling approach.

Space Syntax is employed to examine the 
configurational structure of housing plans and 
to identify recurring spatial genotypes that re-
flect culturally embedded patterns of domestic 
use22. By analysing the relational organisation 
of rooms and circulation, this method enables 
systematic comparison across housing types 

and historical periods, revealing continuities 
and shifts in patterns of access, privacy, and 
social interaction. In the context of Tehran, 
configurational analysis helps clarify how suc-
cessive housing types accommodated changing 
lifestyles while retaining underlying spatial log-
ics rooted in Iranian domestic culture.

However, Space Syntax engages only indi-
rectly with the dimensional, geometric, and 
plot-based constraints that condition housing 
production at the scale of the parcel and block. 
For this reason, it is supplemented by Stead-
man’s archetypal approach, which systematical-
ly explores the geometric possibilities of built 
form within rectangular plots under defined 
constraints23. This method enables quantita-
tive analysis of relationships between plot di-
mensions, building configuration, density, and 
layout, while explicitly accounting for generic 
spatial requirements such as street access, day-
lighting, adjacency, and building depth.

Recent extensions of this approach by Shayes-
teh and Steadman demonstrate how archetypal 
modelling can be applied to residential blocks to 
examine the probabilistic relationship between 
regulation, plot structure, and housing typol-
ogy24. Their work shows that planning codes do 
not determine a single formal outcome but in-
stead narrow the field of viable typological op-
tions, making certain configurations more likely 
than others. This insight is central to the present 
study, which adopts archetypal modelling not 
only as an analytical tool but also as a genera-
tive framework for testing alternative housing 
forms under identical morphological and regu-
latory conditions. While Space Syntax reveals 
how internal spatial organisation responds to 
cultural and social practices, archetypal model-

14. Aldo Rossi, The Architecture 
of the City (Cambridge, MA: 
MIT Press, 1982); Adrian 
Forty, Words and Buildings: 
A Vocabulary of Modern 
Architecture (London: Thames 
& Hudson, 2000).

15. Gianfranco Caniggia and 
Gian Luigi Maffei, Architectural 
Composition and Building 
Typology: Interpreting Basic 
Building (Florence: Alinea 
Editrice, 2001).

16. Michael R. G. Conzen, 
‘Alnwick, Northumberland: A 
Study in Town‑Plan Analysis’, 
Transactions and Papers 
(Institute of British Geographers) 
27 (1960): iii–122.

17.Anne Vernez Moudon, 
‘Urban Morphology as an 
Emerging Interdisciplinary 
Field’, Urban Morphology 1, 
no. 1 (1997): 3–10, http://www.
urbanmorphology.org.

18.Emily Talen, City Rules: How 
Regulations Affect Urban Form 
(Washington, DC: Island Press, 
2012). 

19. Roger Sherwood, 
Modern Housing Prototypes 
(Cambridge, MA: Harvard 
University Press, 1978).

20. J. C. Kirschenmann 
and Christian Muschalek, 
Residential Districts (London: 
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ling makes it possible to examine how housing 
form is conditioned by plot geometry, density 
targets, and regulatory constraints. Combined, 
configurational analysis and archetypal model-
ling enable analysis of both realised and alter-
native housing forms under shared constraints. 
This methodological synthesis frames the cen-
tral research question of the article: how the 
evolution of housing types in Tehran relates to 
the development of residential urban layouts, 
and whether prevailing forms were the result of 
regulatory necessity, morphological constraint, 
or contingent design choices rather than inevi-
table outcomes of modernisation or Western 
influence. The following section operationalises 
this framework through GIS-based analysis of 
selected urban areas, translating theoretical 
models into empirically grounded morphologi-
cal evidence.

5.2 Typology as empirical test 
and explanatory model: Housing 
Transformation, Regulation, and 
Morphological Constraint
Changes in Iranian society over the past centu-
ry, particularly its rapid movement toward mod-
ernism, have been expressed across all domains 
of urban life. While transformation in housing 
was substantial, it proceeded at a slower pace 
than changes in political institutions and pub-
lic architecture, where shifts in governance 
enabled earlier and more explicit adoption of 
modern forms. Housing, however, could not 
remain insulated from broader social change. 
Despite higher economic and material costs, 
domestic architecture underwent accelerated 
transformation as new lifestyles, technologies, 
and patterns of everyday life took hold.

This study argues that even in the absence 

Granada, 1977).

21. Ernie Scoffham, 
Sustainable Housing: Principles 
and Practice (London: E & FN 
Spon, 2000).

22.Bill Hillier, Space Is the 
Machine: A Configurational 
Theory of Architecture 
(Cambridge: Cambridge 
University Press, 1996).

23. Philip Steadman and 
Stephen Marshall, ‘Archetypal 
Layout: Extending the 
Concept of the Archetypal 
Building to Streets and Block 
Layouts’, paper presented at 
the Solutions Conference, 
London, 2005.

24. Shayesteh and Steadman, 
‘The Impact’, 92–107, quoted 
in John Smith, Urban Design in 
London (London: Routledge, 
2020).

Figure 3. Typology as 
analytical tool, theoretical and 
methodological framework.
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of direct Western architectural influence, the 
emergence of a modern way of life - most nota-
bly the widespread adoption of car ownership 
- would have necessitated significant adapta-
tion in housing form. The pace of change was 
sufficiently rapid that social adjustment lagged 
behind spatial transformation, yet this acceler-
ated rate of evolution itself became the prevail-
ing condition and continues to shape Tehran’s 
residential development. The analysis is both 
explanatory and generative. At the urban scale, 
Tehran’s residential fabric is shown to have 
evolved from irregular, fine-grained blocks into 
larger and more regular grids. At the architec-
tural scale, housing types shifted from inward-
looking courtyard houses to terraced houses 
with south-facing courts, and ultimately to 
multi-storey apartment buildings. The central 
analytical concern is the relationship between 
these two processes: whether changes in ur-
ban layout and housing typology constitute a 
co-evolutionary process, or whether they rep-
resent parallel developments brought together 
by contingent social, economic, and regulatory 
forces.

Building on Steadman’s archetypal approach 
and its subsequent extension by Shayesteh and 
Steadman, the study develops an integrated 
analytical model linking parameters of urban 
structure - such as block and plot size, den-
sity, and ground coverage - with parameters 
of built form, including access frontage, daylit 
depth, and building configuration (courtyard, 
C-shaped, L-shaped, and linear forms). To op-
erationalise this model, GIS-based analysis was 
conducted on three 500 × 500 m areas of Teh-
ran representing successive stages of urban 
growth. Dominant values for each parameter 

were extracted and used to construct archetyp-
al representations of typical residential blocks 
and housing forms. 

Then archetypal models of possible plots and 
blocks with the similar dimensional and density 
measurements generated. The results demon-
strated that these archetypal models closely ap-
proximate observed conditions, validating their 
use as analytical tools for understanding Teh-
ran’s housing fabric. More significantly, design 
experiments using blocks of identical dimen-
sions reveal that multiple housing forms can sat-
isfy similar requirements for density, daylight 
access, and street frontage. These finding chal-
lenges deterministic interpretations of Tehran’s 
urban form and indicates that the relationship 
between block morphology and housing typol-
ogy is probabilistic rather than fixed.

The analysis further shows that generic func-
tions - particularly access and daylight - system-
atically influence block and plot dimensions, 
while certain dimensional ranges make specific 
housing forms more likely. These relationships, 
however, are consistently mediated by planning 
regulations, which emerge as a critical force 
shaping typological outcomes. Regulations gov-
erning plot coverage, building placement, and 
density do not merely constrain architectural 
form; they actively steer the evolution of hous-
ing types and produce long-term morphologi-
cal consequences that were often not explicitly 
anticipated.

By focusing on the intermediate scale be-
tween the city and the individual dwelling, this 
study addresses a significant gap in Tehran’s ur-
ban scholarship. Existing literature has tended 
to privilege macro-scale narratives of moderni-
sation and Western influence or micro-scale 



113
SOFFEH 37

SOFFEH
Constrained Possibilities: Housing Typology, Regulation and Non‑Deterministic Evolution of Urban Form in Tehran: Homeira Shayesteh

Figure 4. Analysis of plot sizes in 
Tehran.
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analyses of individual houses, leaving the rela-
tionship between block structure and housing 
form underexamined. Through the combined 
use of GIS analysis and archetypal modelling, 
the research demonstrates that housing typol-
ogy and urban morphology in Tehran are tightly 
interrelated yet not uniquely determined, and 
that alternative evolutionary paths were - and 
remain - possible within similar spatial and reg-
ulatory conditions.

6. Planning Regulation as a 
Morphological Driver
Building on the finding that housing typology 
and block morphology in Tehran are related but 
not deterministically fixed, the analysis identi-
fies planning regulation as a decisive mediat-
ing force in this relationship. While regulations 
were initially treated as one among several fac-
tors shaping residential form, their cumulative 
and structuring impact became increasingly 
evident. In this respect, the Tehran case aligns 

Figure 5. Archetypal model of 
alternative blocks for Tehran
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with the argument that planning codes operate 
not merely as constraints on individual build-
ings but as configurational mechanisms that 
systematically shape spatial outcomes across 
neighbourhoods and cities.

Comparative references to regulatory frame-
works in cities such as New York and Paris illus-
trate how relatively simple physical codes can 
generate coherent morphological and aesthetic 
effects when applied consistently25. In Tehran, 
however, a small number of seemingly straight-
forward regulations - most notably those gov-
erning building placement within plots and 
limits on ground coverage - have had dispro-
portionately strong and often unintended con-
sequences for housing typology, block form, 
and streetscape continuity. The absence of co-
ordinated redevelopment, particularly in the 
piecemeal replacement of single-family or low-
rise terraced housing with apartment buildings, 
has resulted in fragmented skylines and visually 
incoherent residential streets.

These regulatory effects intersected with 
powerful economic, social, and technological 
forces. The shift from single-family housing to 
apartment living, combined with the transition 
from load-bearing masonry to steel and rein-
forced concrete construction, facilitated verti-
cal densification, accelerated redevelopment 
cycles, and increased profitability through thin-
ner structural walls and higher floor area yields. 
As Shayesteh26 & Shayesteh & Steadman’s27 
configurational analyses suggest, such interac-
tions between regulation, construction tech-
nology, and economic logic tend to reinforce 
specific spatial patterns over time, even in the 
absence of explicit design intentions. Particu-
lar attention is drawn to two regulations with 

far-reaching morphological implications: the re-
quirement to locate buildings on the north side 
of plots and the restriction of ground coverage 
(initially 40 per cent, later increased to 60 per 
cent). Although these rules can be interpreted 
as environmentally motivated - seeking to max-
imise solar access and climatic comfort - they 
have produced a distinctive urban condition 
in which many north–south streets lack con-
tinuous façades. This pattern, now widespread 
across both residential and commercial areas of 
Tehran, demonstrates how environmental log-
ics, when narrowly applied, can override broad-
er considerations of urban continuity and public 
space.

At the level of housing typology, regulatory 
constraints interacted with cultural practices to 
shape internal layouts. The brief dominance of 
two-up, two-down terraced houses reflects a 
misalignment between imported spatial mod-
els and local lifestyles. Their deep, sequential 
plans proved poorly suited to Iranian domestic 
patterns, leading to their rapid replacement by 
apartment types organised around a central 
hall. This space effectively reinterprets the so-
cial and symbolic role of the courtyard within 
a compact, multi-storey form, illustrating how 
typological adaptation occurs within regulatory 
and dimensional limits rather than through sty-
listic change alone.

Overall, the Tehran case demonstrates that 
housing evolution is best understood as a mul-

25. Shayesteh and Steadman, 
‘The Impact’, 92–107.

26.Shayesteh, 
‘Typo‑Morphological 
Approach’.

27.Shayesteh and Steadman, 
‘Coevolution’, 1124–47.

Figure 6. regulations and 
planning policies governing built 
form and open space on plots.
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ti-variable, evolutionary process in which plan-
ning regulations play a primary structuring role. 
Consistent with Shayesteh & Steadman’s28, the 
findings show that regulations shape not only 
density and land use but also the configuration-
al logic of access, frontage, and internal spatial 
organisation. Rather than producing a single in-
evitable outcome, these codes narrow the field 
of possibilities, making certain housing types 
more probable while foreclosing others, and 
in doing so leave a lasting imprint on the city’s 
morphological structure.

7. Geographical Constraints and 
Generic Functions
Following the identification of planning regula-
tion as a key mediating force between housing 
typology and block morphology, the analysis 
turns to the role of geographical and spatial 
constraints - specifically street access and day-

lighting - as generic functions shaping residen-
tial form.29 To investigate these constraints em-
pirically, the study examined three boroughs of 
Tehran representing successive phases of mor-
phological growth. Measurements of plot size, 
building footprint, frontage width, depth, and 
density were undertaken at both the borough 
scale and within selected 500 × 500 m samples 
using GIS. In parallel, a detailed analysis of thir-
ty-one representative dwellings was conducted 
using Steadman’s archetypal representation 
method, enabling systematic comparison be-
tween observed built forms and theoretically 
possible alternatives under similar dimensional 
conditions30.

Comparative analysis of average plot widths, 
depths, and building envelopes revealed consis-
tent relationships between daylighting require-
ments and block structure. Habitable rooms 
require direct access to external space, placing 
clear limits on building depth and, by extension, 
on block thickness. In Tehran’s post-Qajar ex-
pansions, this constraint has resulted in blocks 
typically no more than two plots deep, a con-
figuration that simultaneously satisfies daylight-
ing standards and ensures direct street access 
for each plot. This finding is consistent with 
broader morphological research demonstrating 
how environmental requirements stabilise cer-
tain block dimensions across different cultural 
contexts31.

By contrast, the length of urban blocks proved 
less directly constrained by environmental fac-
tors and more dependent on access-related 
considerations. Block length was found to be 
shaped by a combination of factors, includ-
ing the proportion of land allocated to streets, 
the need to minimise travel diversion, and the 

28. Ibid.

29.Philip Steadman, ‘How 
Day‑lighting Constrains 
Access’, in Proceedings of the 
Fourth Symposium on Space 
Syntax (London: University 
College London, 2003), 05.1–
05.12; Caniggia and Maffei, 
Architectural Composition and 
Building Typology.
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Figure 7. The factors involved in 
block morphology.
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distribution of plot frontages along the street. 
These findings resonate with configurational 
studies in Space Syntax, which show that access 
economy and movement efficiency exert strong 
influence on street segmentation and block ar-
ticulation32.

At the level of housing typology, the analysis 
demonstrates that the transition from court-
yard houses to terraced houses cannot be ex-
plained solely as a cultural or ideological shift 
associated with Westernisation. While modern-
ist influences were significant, the change also 
reflected functional adaptation to increased 
car ownership and the growing importance of 
direct street access to individual dwellings. Ter-
raced houses offered a more effective interface 
between plot, street, and domestic space than 
inward-facing courtyard houses aggregated into 
irregular blocks. This functional explanation 
complicates narratives that frame typological 
change primarily as a symbolic rejection of tra-
ditional forms.Nevertheless, the analysis also 
raises unresolved questions. In principle, court-
yard houses could have been reaggregated into 
accessible, two-plot-deep blocks while retain-
ing their introverted spatial logic. That this did 
not occur suggests that regulatory frameworks, 
plot subdivision practices, and market pres-
sures collectively narrowed the range of viable 
typological options - an issue that warrants 
further investigation. Density emerges as the 
dominant driver in the subsequent transition 
from single-family terraced housing to multi-
storey apartment buildings. Rapid population 
growth, economic centralisation, and rising 
land values rendered horizontal expansion in-
sufficient, shifting planning priorities toward 
vertical densification. In this context, increased 

allowable densities - rather than changes in plot 
size alone - became the principal mechanism 
guiding housing form. The archetypal model-
ling demonstrates that, given prevailing plot 
dimensions, multiple housing configurations 
could theoretically achieve similar density, day-
lighting, and access ratios, reinforce the argu-
ment that observe forms were not inevitable 
outcomes but the result of specific regulatory 
and economic choices33.

Overall, the findings underline the impor-
tance of generic spatial functions - access and 
daylighting - as stabilising forces in urban form, 
while also showing how their interaction with 
regulation and density targets shapes the prob-
abilistic emergence of particular housing types. 
This reinforces the broader argument of the 
paper: that Tehran’s residential morphology 
evolved through a constrained field of possibili-
ties structured by geographical requirements, 
regulatory codes, and economic pressures, 
rather than through deterministic cultural or 
stylistic trajectories.

8. Architectural Form, Plot Geometry, 
and Functional Fit
Building on the analysis of geographical con-
straints and generic functions, this section fo-
cuses on the architectural scale, examining how 
plot shape, block dimension, and regulatory pa-
rameters condition the emergence of specific 
housing forms. The central concern is the rela-
tionship between architectural layout and func-
tional performance, and the extent to which 
certain spatial configurations lend themselves 
more readily to particular building types under 
given dimensional and regulatory constraints.

30. Philip Steadman, Linear 
City: A Morphological 
Approach, vol. 1 (Hong 
Kong: University of Hong 
Kong, 2005); Shayesteh and 
Steadman, ‘Coevolution’, 
1124–47.

31. Moudon, ‘Urban 
Morphology as an Emerging 
Interdisciplinary Field’, 3–10; 
Steadman, ‘How Day‑lighting 
Constrains Access’, 05.1–05.12.

32. Hillier, Space Is the Machine; 
Shayesteh and Steadman, ‘The 
Impact’, 92–107.

33.Steadman, Linear City, 
vol. 1; Shayesteh and 
Steadman, ‘The Impact’, 92–
107; Shayesteh and Steadman, 
‘Coevolution’, 1124–47.
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A key question addressed here is what de-
fines the dimensions of plots and blocks in 
contemporary urban development. Unlike me-
dieval towns - where construction techniques 
and structural modules directly determined 
plot width and building depth - modern urban 
form is shaped by a more complex interaction 
of factors, including access requirements, day-
lighting standards, density controls, land value, 
and planning regulation. As a result, no single 
variable can be identified as determinative; 
rather, housing form emerges from the relative 
weighting of multiple constraints that vary over 
time and context. To disentangle these relation-
ships, the study combined GIS-based measure-
ment of urban fabric with Steadman’s archetyp-
al representation method. Ground coverage, 
Floor Space Index (FSI), plot frontage, building 
depth, and density were analysed across three 
boroughs of Tehran representing successive 
phases of urban growth. This approach made 
it possible to relate observed housing types to 
both their dimensional conditions and to alter-
native configurations that could theoretically 
have occupied the same plots34.

The analysis demonstrates a clear sequence 
of typological transformation associated with 
progressive plot narrowing. At larger plot 
widths, four-sided courtyard houses were vi-
able, allowing inward-facing layouts with ad-
equate daylight and ventilation. As plot widths 
decreased - largely in response to subdivision 
pressures aimed at maximising street access 
- this configuration became untenable. Three-
sided and two-sided courtyard forms (C- and L-
shaped buildings) emerged as adaptive respons-
es, preserving some courtyard qualities while 
accommodating reduced frontage. When plot 

widths narrowed further, typically to around six 
metres or less, even partial courtyard arrange-
ments became impractical. At this threshold, 
narrow and elongated plots favoured terraced 
housing forms, which maximised frontage effi-
ciency and facilitated direct street access. The 
widespread adoption of two-up, two-down ter-
raced houses reflects this morphological logic. 
However, despite their formal efficiency, these 
houses proved poorly aligned with prevailing 
domestic practices in Tehran, particularly due 
to their deep, sequential internal layouts. As 
a result, they were rapidly supplanted by ter-
raced apartment buildings, which offered great-
er internal flexibility and better accommodated 
social patterns of living, gathering, and privacy.
While narrowing plots made certain forms 
more probable than others, multiple configu-
rations remained theoretically possible within 
similar dimensional envelopes. Archetypal and 
configurational analysis revealed systematic 
changes in key parameters - such as ground cov-
erage and daylit depth - across different hous-
ing types, demonstrating how architectural 
layouts respond to functional thresholds rather 
than stylistic preference alone35. This reinforces 
the argument that the dominance of particular 
forms in Tehran was not an inevitable outcome 
of plot size or density requirements, but the re-
sult of how planning regulations, market forces, 
and cultural preferences converged at specific 
historical moments36. Taken together, these 
findings position archetypal modelling as a 
powerful analytical and generative tool. By sys-
tematically relating architectural form to plot 
geometry, density, and functional performance, 
the method bridges planning criteria with typo-
logical and formal design considerations. This 

34.Steadman, Linear City, 
vol. 1.

35. Steadman, Linear City, 
vol. 1; Shayesteh and 
Steadman, ‘Coevolution’, 
1124–47.

36. Steadman, ‘How 
Day‑lighting Constrains 
Access’, 05.1–05.12.
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37. Conzen, ‘Alnwick, 
Northumberland’, iii–122; 
Moudon, ‘Urban Morphology’, 
3–10.

38. Ali Madanipour, ‘Urban 
Planning and Development 
in Tehran’, Cities 23, no. 6 
(2006): 433–38, https://
doi.org/10.1016/j.
cities.2006.08.002.

39. Steadman, ‘How 
Day‑lighting Constrains 
Access’, 05.1–05.12; Shayesteh 
and Steadman, ‘Coevolution’, 
1124–47.

integrated approach offers a basis not only for 
retrospective morphological analysis, but also 
for exploring alternative residential layouts ca-
pable of meeting contemporary planning objec-
tives while expanding the range of architectural 
possibilities in dense urban contexts.

9. Synthesis and final evaluation
This study makes a twofold contribution to 
knowledge. First, it advances understanding 
of the reciprocal relationship between hous-
ing-built form and urban structure in Tehran, 
demonstrating that these are not parallel but 
causally interrelated processes. Second, it con-
tributes methodologically by extending and 
operationalising archetypal and typo-morpho-
logical modelling as a rigorous analytical and 
generative framework for linking architectural 
form, plot morphology, and urban layout. The 
methodological extension - particularly the ad-
aptation of archetypal modelling to blocks more 
than two plots deep - enables the simultaneous 
analysis of architectural and urban scales. This 
addresses a persistent gap in typo-morpholog-
ical research, which has often privileged either 
building typology or urban structure in isola-
tion37.

Empirically, the study extends existing ac-
counts of Tehran’s urban development by quan-
tifying the historical evolution of housing typol-
ogies and block morphologies across successive 
phases of growth. In doing so, it reinforces and 
deepens earlier qualitative arguments regard-
ing the role of vehicular access and regulation in 
shaping Tehran’s residential fabric38, while also 
demonstrating how planning codes acted as pri-
mary morphological drivers rather than merely 
administrative instruments. The findings show 

that changes in housing form - from courtyard 
houses to terraced houses and subsequently to 
apartment buildings - were tightly coupled with 
shifts in plot dimensions, density allowances, 
and block structure, revealing clear causal links 
between urban layout and architectural typol-
ogy.

A further contribution lies in the study’s gen-
erative dimension. By using average dimension-
al parameters derived from empirical analysis 
to construct theoretical blocks, the research 
tested whether archetypal modelling could re-
produce densities and spatial characteristics 
comparable to those observed in reality. This 
procedure functions as methodological valida-
tion rather than circular reasoning. This makes 
it possible to evaluate not only what was built, 
but what could have been built, thereby situat-
ing Tehran’s housing evolution within a wider 
field of theoretical possibilities39. The synthesis 
of planning, geographical, and architectural di-
mensions is a central strength of the study. By 
explicitly linking access, daylighting, density, 
and plot geometry to architectural form, the 
research provides a framework through which 
planning objectives can be more directly trans-
lated into spatial and typological outcomes. 
This has practical implications for urban regula-
tion, suggesting that performance-based crite-
ria - such as street frontage continuity or day-
light access - may offer greater formal flexibility 
and improved urban aesthetics than rigid plot-
based controls. In the context of Tehran, revisit-
ing regulations governing building positioning 
within plots could enable more coherent street 
façades and skyline conditions while accommo-
dating comparable densities.

More broadly, the study proposes a shift in 
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40. Leslie Martin and Lionel 
March, ‘The Grid as Generator’, 
in Urban Space and Structures, 
ed. Leslie Martin and 
Lionel March (Cambridge: 
Cambridge University Press, 
1972), 6–27; Steadman, Linear 
City, vol. 1.

41. Philipp Rode and Ricky 
Burdett, ‘Cities: Investing 
in Energy and Resource 
Efficiency’, in Towards a 
Green Economy: Pathways to 
Sustainable Development and 
Poverty Eradication (Nairobi: 
United Nations Environment 
Programme, 2011), 453–92.

typo-morphological inquiry from static de-
scription toward an explicitly evolutionary and 
transformational perspective. Rather than treat-
ing urban form as a snapshot divorced from 
its history, the analysis situates housing mor-
phology within a temporal process shaped by 
regulation, technology, lifestyle change, and 
economic pressure. This approach aligns with 
calls for more explanatory and model-based ur-
ban morphology capable of testing hypotheses 
and comparing alternative configurations40. The 
research also opens several avenues for further 
investigation. One promising direction concerns 
the relationship between block morphology 
and environmental performance, particularly 
energy demand. Given that the archetypal 
models already quantify building volumes and 
envelope surfaces, they could be extended to 
evaluate the thermal implications of alternative 

block layouts. This would resonate with recent 
comparative studies linking urban morphology 
and residential energy consumption in Europe-
an and Middle Eastern cities41. Such work would 
be especially relevant in Tehran, where plan-
ning regulations have historically been justified 
on climatic grounds.

Finally, while the analysis focuses on physi-
cal form, it does not imply physical determin-
ism. Built form is understood here as the spatial 
embodiment of cultural, social, and regula-
tory processes rather than their replacement. 
Ordinary housing is treated as an evolving ar-
tefact shaped by residents, markets, and plan-
ning frameworks alike. By establishing a robust 
morphological baseline, the study provides 
a conceptual framework within which socio-
economic and political influences on Tehran’s 
urban development can be more systematically 

Figure 8. Guiding framework for 
urban growth in Tehran
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examined in future research. Taken together, 
the findings demonstrate the value of integrat-
ing archetypal modelling, GIS analysis, and his-
torical interpretation in understanding housing 
transformation. Using Tehran as a case study, 
the research illustrates how a relatively stable 
urban structure of streets and blocks can accom-

modate - and constrain - changing architectural 
forms over time. Recognising these limits and 
possibilities is essential for designers, planners, 
and regulatory authorities seeking to guide ur-
ban growth toward more coherent, adaptable, 
and sustainable residential environments.
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