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TRIALOGUE ON CENTRALITY:  

SPACE SYNTAX, URBAN MORPHOLOGY, AND ACTOR-NETWORK THEORY 

BESNIK MURATI 1 

ABSTRACT 

Centrality, as a configurational product-process in networks, shown to be a significant stimuli in 

formations and transformation processes of the urban fabric structure; it has a 'power', granted by 

configuration of networks of spaces and/or spaces of networks, to influence adaptation-to processes 

in urban systems. The processes this paper sets to understand are shown to be a highly complex, 

whose structural intricacy spans beyond the homogeneity of spatial and social networks. Besides, 

the interaction between the two is not always a case as one may expect; sometimes urban fabric 

structure does not respond to centrality inflections, which eventually indicate that either centrality 

do not have enough translational power to trigger adaptation processes, or it is the morphology of 

urban fabric structure that is short of such capacity. 15 street tissues of the main street in Prishtina 

are diachronically and synchronically assessed across three socio-economic organization systems: 

Pre-Socialist, Socialist and Post-Socialist. This, through juxtaposing and transposing conceptual, 

theoretical, and methodological differences and similarities- in form of a trialogue- between space 

syntax theory, urban morphology studies and ANT - Actor-Network Theory. Two alternating one-way 

influential patterns are explored and examined: with centrality as an independent and others -

heterogeneous entities- as dependent variables, and conversely. Findings shed some light on the 

interaction structure between centrality and urban fabric by showing that; 1) the power of centrality 

is granted by configuration of the network of spaces but its influential power depends upon 

configuration of the spaces of networks; and 2) the relationship structure shows nonlinear patterns 

of influence,  whose interaction intensity depends upon formation and transformation principles - 

rules; lower the relative ratio of 'thou shalt not' to 'thou shalt' rules, higher the translational 

power/adaptation capacity is, and contrariwise. The presence of additional sub-structure(s) which 

mediate the interplay patterns between centrality and urban fabric indicates the very presence of 

additional network(s) in socio-spatial morphology of translation.    
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1. INTRODUCTION

Centrality, as a network phenomenon, is firmly accepted to grant functional importance for a vertex, 

subsequently influencing the alignment-to processes of other vertices in the network of relations. 

However, interaction is not always a case in the urban networks, as one may expect. Sometimes 

urban fabric structure do not respond to centrality inflections as logical association one may assume: 

high street centrality - high movement density - high built density - high frontage density. Non-

responsiveness eventually indicates that either centrality is short of sufficient stimuli to trigger the 

adaptive processes, or it is the urban fabric's structure that is short of such capacity. 

1
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The main research question examines how configuration of heterogeneous component parts in 

urban network constrains stimuli-response relationship between centrality and urban fabric. It 

explores relationship pattern, synchronically and diachronically, by utilizing the concept of urban 

tissue of a central street (as a network configuration product), and the concept of density in 

homogeneous and heterogeneous networks. This from three different theoretical lenses: space 

syntax, urban morphology studies, and ANT -Actor-Network Theory; through juxtaposing and 

transposing conceptual, theoretical and methodological differences and similarities. Indeed, 

structuration of a theoretically coherent trialogue is the objective of this study, prior to assessing the 

relationship structure and patterns. 

The study address the gap in urban phenomenon of centrality by expanding the reductionist view of 

complexity toward a more inclusive understanding of interaction structure and behavioural patterns 

between component parts or unties in complex urban systems. It adds a semiotic account to 

syntactic and semantic variables when exploring and examining propositions: 1) The power of 

centrality is granted by the configuration of the network of spaces but its influential patterns depend 

upon the configuration of the spaces of networks; 2) Lower the relative ratio of 'thou shalt not' to 

'thou shalt' principles in socio-spatial interaction settings, higher the responsiveness capacity of the 

urban fabric to centrality inflections is, and contrariwise. Findings cast some light in the 

epistemology of urban phenomenon in general, and on centrality in particular.  

2. WHY TRIALOGUE

Bill Hillier - the space syntax theory - argues in the Spatiality Paradigm (2008, pp.217-21) that 

society-to-environment relation should be viewed as a two way generic process: spatial patterning 

of the social processes, and social processes as a spatial outcome. Urban morphologists, similarly, 

tries to retrieve evidence of social processes upon built environment and understand built 

environment upon social processes. In their own rights, both approaches set a sustainable stand for 

understanding socio-spatial relationships: if formation and transformation processes are about to 

occur 'naturally' - what is not the case, however. 

In spite that both approaches acknowledge a semiotic account in socio-spatial dialectics, they do not 

look beyond relations between homogeneous structure of spatial and physical, and social. From the 

theory of wholeness and complexity - (Alexander, 1965; Wolfram, 2002), this indicates a flaw on the 

understanding of urban processes because neither formation nor transformation of urban form are 

random processes in spatial materialisation of social organizations. Apparently, as Alexander (1965, 

p.59), Hillier (1989, pp.5-21), and Hakim (2008, p.21) argues, there must always be some principles,

encoded in form of proscriptive or prescriptive rules -as laws, normative acts, or as customary

practices, that governs these processes.  So, to understand  stimuli-response relationship structure

one do not need to understand the behaviour of component parts alone, but also principles that

govern their interplay structure. Structural heterogeneity drives explication of the urban phenomena

far more complex to what purely social to purely spatial or material relations can explain, suggesting

rather a complex heterogeneous to reductionist approach to understand them.
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2.1.  WHY ANT 

ANT differs from the views that conceive that purely technical and purely social relations are 

possible. The term 'technical' refers to the artefactual. In contrast to space syntax and urban 

morphology studies, ANT contends that both social and technical determinism is flawed and 

advocates for a socio-technical account (Callon and Latour, 1981, p.277-303) in which neither the 

social nor the technical is privileged. This view seems to endorse what Alexander observes in his 

paper A City is not a Tree (1965, p.59) where he explains how a drugstore, traffic light, newspapers, 

corner, entrance, people, money, electrical impulses comprise a Set, which in ANT terms is an 

assemblage. The term assemblage refers to 'a group of objects of different or similar types found in 

close association with one another' (Callon 1981; Law, 1991; Latour, 2005). Note here the term 

'close' as it has different meaning, explained later in this section, upon different conceptions of 

space. In ANT terms, centrality can be understood as a territorialised relational effect of 

heterogeneous actors/actants or component parts, acting as one unity.    

Unlike space syntax and urban morphology studies -concerned to map relational patterns between 

different homogenous urban networks, ANT is concerned with studying the construction and 

transformation of heterogeneous networks (Law, 1992, p.202), made up of humans and non-

humans. Non-humans, as Latour (2005, p.10) comments, 'have to be actors and not simply the 

hapless bearers of symbolic projection’. Translated into space syntax and urban morphology terms, 

as Figure 1 shows, this means that an inactive (not translated) element cannot be part in Actor-

Network of centrality: an empty plot in a street e.g. cannot become an actor as long as it remains 

inactive - not aligned with the focal actor - central street; building that is not used cannot be part of 

the network too; a closed shop is not an actor; an agent that is not 'linked' with the rules cannot 

become part of the network either. These differences sets ANT not concerned what centrality, as a 

network product is, but what it does - how it constructs and reconstructs networks and how it holds 

them durable. 

      (a)      (b)     (c) 

Figure 1 - Example of street network conceptions. (a)- network of spaces  (b)-space syntax 
and urban morphology network,  (c) Actor-Network spaces 

Furthermore, ANT networks are freed of any spatial dimension; ANT has a topological view of space, 

in which the distance is a function of the intensity of relation, and not of metres. As a result, the 

power indices of a central actor in ANT differs from space syntax and urban morphology studies. 

Here, the power of a central actor can be measured upon relative density of translated actors and 

upon durability of the network a central actor constructs. Density is a characteristic in every network 

structure; it measures the relative number of relations in the network that links actors together, and 

is calculated as a ratio of the number of relationships that exists in the network, compared with the 

total number of possible relations. As a result, the list of actors that a central actor in ANT can 

translate may be indefinite and never entirely encompassed. However, ANT suggest for a context-
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based analysis, thus this study include only those actors that fits the context: centrality, urban fabric, 

agents and socio-spatial organization rules, whereas other things are considered as being equal2. 

2.2.  THEORETICAL CONJUNCTIONS AND COMPLEMENTARITY 

Beside several misfits, some conceptual and theoretical conjunctions between space syntax, urban 

morphology studies and ANT can be drawn, however: space syntax and urban morphology shares 

with ANT the concept of networks, although they differ in view of the structure and content; space 

syntax' and urban morphology's concept of centrality and its influence in urban fabric structure 

conjuncts with the concept of power of the 'main actor' in ANT; the notion of transformation and 

adaptation of the urban fabric to centrality stimuli relates to the notion of translation and alignment 

of actors with the main actor in ANT. And, the last but not the least,  is the notion of configuration - 

which in space syntax and urban morphology studies refers to a spatial and functional arrangement 

of network elements, in ANT it refers to a relational structure of actors which creates spaces upon 

which a central actor (re)constructs networks and holds them durable. The conceptual conjunctions 

such as element to an actor; centrality to the main actor-network; transformation to translation; 

adaptation to alignment, on the one hand, and theoretical differences between networks of 

homogeneous spaces to spaces of heterogeneous networks sets the ground for this trialogue. 

3. RESEARCH MODEL

One may argue against ANT applicability in the field of urban studies. However, Brenner et al. (2012, 

p.122-124) advocates for three modes of ANT applicability in the field of urban studies: empirical,

methodological and ontological. This study has utilised the empirical application, where the

assemblage are understood as a specific type of research object that can be analyzed in political–

economic framework and/or contextualized in relation to historically and geographically specific

political–economic trends (p.125). The approach fits with both conditions: the politico-economic

framework and trends -encoded in sets of proscriptive/prescriptive rules- contextualised in relation

to the urban form, and are historically and geographically specific (pre-Socialist, Socialist, and post-

Socialist Prishtina). The assemblage of heterogeneous socio-material variables, following the

argument on 'Spaces Made of Objects' (Law, 2002, p.96) where spatial,  semiotic, and material

components operate in a single network, eventually constitute a viable model for ANT, and concurs

with the space syntax' and urban morphologist's methods of scientific inquiry.

The selection of Prishtina (the capitol of Kosovo) as a case study is set by two conditions: first, it 

provides great settings to explore the phenomenon in short space-time transects of the urban 

continuum (three times in 60 years - Pre-Socialist, Socialist and Post-Socialist periods) and second, 

there is no evidence for any ongoing adaptation, indicating a steady state of the equilibrium - 

interaction is in stasis. 

2
'Other things being equal' provides a means of examining the primary relationship under study while recognizing 
the existence of intervening factors not stated in the proposition. In other words, 'other things being equal' 
means holding all other factors constant. 
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3.1.  VARIABLES AND MEASUREMENTS 

In space syntax and urban morphology studies, centrality is a product of the networks of spaces, 

while in ANT it is a 'free actor' until it constructs its own networks of spaces. The differences in the 

conception of space (metric to topologic) suggest alteration of the model variables: independent 

variables in space syntax and urban morphology transposes to dependent variables in ANT model, 

and inversely.  

3.1.1.  SPACE SYNTAX CENTRALITY VARIABLE 

Out of multiple indices of centrality, this study utilises only betweenness centrality index, which is 

effectively the same as the measure of Choice in space syntax. It measure the frequency with which 

an actor falls on configurational journeys between all other actors on the network. So, the strategic 

position of a vertex in the network grants its power which strengthen with frequency increase. 

Segment angular choice is calculated by counting the number of times each street segment falls on 

the shortest path between all pairs of segments within a selected distance (termed radius). The 

shortest path refers to the path of least angular deviation (namely, the straightest cumulative route) 

through the network. The normalised version of this measure allows for a comparison between 

street networks of different sizes and is referred to as 'NACH' - Normalised Angular Choice.  In space 

syntax and urban morphology terms: 

Centrality = Independent variable (Stimuli) 

The values of centrality are measured using street network model. The segment network models for 

the whole town and for each interval are adjusted from the road centreline model. The highest value 

of centrality -identification of the most central street- is done using UCL's DepthMapX plug-in 

software for QGIS3. As the focus of this study is the most central street (as an economic stimuli to 

urban fabric responsiveness) then the only conducted measurement is NACH, radii N - street ranking 

in the global network. The centrality values for each segment/tissue are extrapolated with the 

segment length weighting (for network betweenness), and with segment angular integration (for 

network reachness - for testing the diachronic consistency only), both for the global radii only.  

3.1.2. URBAN MORPHOLOGY VARIABLES 

After checking diachronic and synchronic consistency of the most central street, following the 

junction-to-junction principle, all street segments belonging to the most central street were isolated, 

and street tissue boundaries drawn, as Figure 2 shows: they include plots and buildings on both sides 

of the street to/from which they have a direct access, and also include 'dependent' components - 

plots and buildings, whose only access to/from the street is through the abutting plots or buildings 

3
QGIS - stand for Quantum Geographical Information System - a free software for geographical data analysis and 
presentation.  
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      (a)      (b)    (c) 

Figure 2 - Example of street boundaries. (a)- network centrality  (b)-urban fabric,  (c) Street 

tissue (junction-to-junction principle) 

The captured, dependent to centrality, variables of urban fabric elements are: Tissue area - A [m2]; 

Plot shape (convex, non-convex); Number of Plots - P;  Number of Buildings - B; Building Footprints - 

F [m²];  Built area - GFA [m²]; Street Front Length - SF [m']; Street Tissue Length - L [m'].   

These variables, viewed as composite, are explained in Figure 3: 

 (a)           (b)      (c)     (d)  (e) 
Figure 3 - Composite morphological variables: (a) FAR - Floor Area Ratio; FAR = GFA/A;   

(b) GFA - Gross floor area; GFA = F x No. of Floors; (c) GFI - Ground floor index; GFI = F/A x

100 [%]; (d) PD  - Plot Density; PD = P/A x 100 [%]; (e) A - Tissue Area; A = ∑ Plot Areas [m
2
]

Following Hillier's and urban morphologists conception on centrality to urban fabric relationship: 

Urban Fabric components = Dependent variables (Responsive to Centrality's Stimuli) 

3.1.3.  ANT VARIABLES 

As the power of a central actor depends upon density of translated actors and durability of networks 

it creates, accordingly, all urban fabric variables are classified as independent  -free actors/actants in 

territorialised space-time assemblages, and are subject of translation by the main actor-network.  

In Actor-network theory, a stakeholder/agent is an actant; human + non-human acting together as  

heterogeneous entity. This, when translated in urban morphology terms and being set in the 

compositional hierarchy of the urban fabric structure, means: 

a. owner + plot (± building) = one entity = one agent, e.g. agent1.

b. agent1 + agent 2 +...+ agent n-1 = group of agents - aggregate agents.

c. group of agents (on the left side of the street) + group of agents (on the right side of the

street) = street tissue fabric - heterogeneous entity of agents.
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The measurement of responsive variables - agents, group of agents, tissue entity 

Number of agents is calculated for each plot/building on each tissue of the central street4, and the 

density of agents is calculated as a ratio between number of agents and number of plots/buildings.  

The measurement of interaction variables - governing rules 

The behaviour properties of component parts (agents) or unities (street tissue assemblages) are 

classified upon proscriptive and prescriptive rules. Proscription is an imposed restraint synonymous 

with  prohibition as in thou shalt not principles of action e.g., you are free to design and manipulate 

your property provided you do not create damage on adjacent properties. Prescription, on the other 

hand, lays down the authoritative directions as in thou shalt principles e.g., you shall set back from 

your front boundary by (x) meters, from your side boundaries by (y) meters, and your plot has to be 

(z) size and have (s) shape, regardless of site's and agent's socio-material conditions. The 
classification is done for all three intervals of socio-spatial organization. The relative density of 
proscriptive and prescriptive rules is calculated as the ratio between number of rules in each subset 
to the whole set.

Following the explanation in this section, independent variables in space syntax' and urban 

morphology' classification, alters in ANT, thus: 

Centrality = Dependent variable  

Urban fabric components = Independent variables (subject of translation) 

Governing rules = independent variable 

4. DATA

4.1.  DATA COLLECTION 

Only the current map of Prishtina (2018) was available in a vector format - encompassing the Post-

Socialist period. For accuracy, the map is cross-referenced with the Google Maps and with the Open 

Street Map, free web sources. The map from 1999 is redrawn from the digitized copy - as the last 

evidenced stage of the urban form before the war in Kosovo (1999), and which encompasses the 

Socialist period. The map from 1937 is redrawn from the scanned maps - representing the latest 

evidenced stage of the urban form before WWII - Pre-Socialist period . There is no evidence for 

graphic data before 1937, not in town nor national archives5.  

In the lack of evidence for governing rules on urban land regulation before the WWII6, the study 

suggests a diagnostic approach for the Pre-Socialist period: to try decode rules upon spatial product: 

If centrality is spatially characterised upon movement flow density then the highest ranked street 

from the street network analysis should represent a consistent relationship with the highest built 

and highest street front density. The configuration of built structure can help classification of social 

4
In multifamily dwellings, stakeholders were counted by number of units/apartments, with the principle: one unit 
= one agent 

5
Cadastral and Building data before WWII were in descriptive format  and are not available.  

6 The long-term planning in Yugoslavia is usually associated with the early 1930's and with issuing of the Building 

Code in 1931 - the first official document legally regulating planning and construction of cities and towns. After 
the WWII, in 1949, the Act on General Urban Plan (GUP) was issued and marked the very beginning of the long-

 term planning in Yugoslavia. In the mid-1960s, a paradigm of GUP was established, which despite several 
modifications on methodological and procedural questions, remained unchanged up to our day. 
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norms, upon which the structure between adaptability and non-adaptability can be drawn. On this 

regard, relational analysis of built form are set up against rule-governed processes, as Hillier in 

Spatiality paradigm (2008) posits, or what urban morphology studies aim to understand. On the 

other hand, the governing planning data and normative acts during Socialist and Post-Socialist 

period are available in municipal and state archives.  

4.2.  ON-SITE SURVEY 

Each street tissue was surveyed on site. This for two purposes: first, to count the number of floors 

for each building to calculate the built area - GFA (above the ground) for each building/tissue; and 

secondly, to count the agents for calculating the heterogeneous density in each tissue. 

The assessment of the relationship ratio between agents and the urban fabric components resulted 

in this classification: 

 Single plot / single building - one agent

 Single plot / several buildings - one agent

 Single plot / shared building - group of agents

 Several plots / single building - one agent

The assumptions, made for the Pre-Socialist period - where no multi-family buildings are evidenced 

alongside the central street, are:  

 Single plot / single building - one agent

 Single plot / several buildings - one agent

4.3.  DATA PROCESSING 

Prior to data processing, analysis to test diachronic and synchronic consistency of relational values of 

centrality, between NACH and NAIN were run. They revealed, as Figure 4 shows, relationship values 

(r) and significance level (p): r=0.940, p=0.0005 for 1937; r=0.873, p=0.00002 for 1999; and r=0.868,

p=0.00003 for 2018, indicating a high level of consistency in the continuum of  urban growth.

Figure 4 - NACH (rN) and NAIN (rN) values across three intervals 

The minute fluctuations that NACH and NAIN values exhibits - a decrease during the second interval 

(socialist period) and the slight increase (9%) in the third (post-socialist interval) qualifies positively 

the 'logic' in the continuity of urban growth because drastic changes in the grid, from 529 segments 

evidenced in 1937, to 3811 in 1999, and to 11522 in 2018, may have resulted with an entire spatial 

shift of the centre and a central street. Moreover, the fact that central street increased from eight 
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tissues evidenced in 1937 to 15 tissues in 1999 and 2018 - shown in length,  from 1683m to 2593m- 

without compromising space-time continuity is remarkable. 

(a) (b) (c) 

(a1) (b1) (c1) 

Figure 5 -  NACH (rN) and NAIN (rN) measures:  (a) and (a1) - 1937,  529 segments;  (b) 

and (b1) - 1999, 3811 segments; (c) and (c1) - 2018, 11522 segments  

The analysis are conducted separately for two (sub)sets of tissues: the first, comprised of eight 

tissues, spanning across three intervals (1937-1999-2018), and the second set, comprised with seven 

additional tissues, making in total 15 tissues, spanning across two intervals (1999-2018). Calibration 

of diachronic consistency of morphometric variables for seven additional tissues, which do no span 

across all three intervals, to centrality inflections is done using the method of linear interpolation, 

considering the model from 1937 as the most 'natural' materialisation of social organisation. 

A1937-1999=A1937 x  ;  A1999-2018=A1937-1999 x 

Where 'A' is the individual or composite urban fabric component, NACH and NAIN shows Normalised 

Angular Choice  and Normalised Angular Integration - space syntax network measures.  

To evaluate the research question and test the propositions, two methods of analysis are conducted 

The first method looks for changes in urban fabric structure upon centrality as an independent 

variable, using one-way - ANOVA analysis of variances. This for individual and composite geometric 

and morphometric variables (Plot shape, Plot Density, Building density, Changes, GFI, FAR, GFA, and 

Street Fronts). And in the second -transposed method- the power of centrality is shown as an 
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aggregate result of translated elements. As the not-translated elements do not contribute to the 

power gaining process  they are put against the translated ones, and the relative ratio between the 

two gives the relative power of centrality. Thereafter, centrality values, as a dependent variable, are 

correlated with relative rates of change, with relative density of 'proscriptive' to 'prescriptive' rules. 

In such model settings, the value of durability is given as a negative function of changeability rate.  

5. RESULTS

5.1.  URBAN FABRIC RESPONSIVENESS TO CENTRALITY'S STIMULI 

The weak relationship of urban fabric changes to centrality inflections, as presented in Table 1, 

shows diachronic inconsistency of influential patterns, particularly in the Post-Socialist period, 

although neither during drastic shift in the urban fabric structure in the Socialist period, no 

significant positive correlation is evidenced - except with plots.    

Table 1: Correlation of the urban fabric changeability with centrality modulations 

5.2. URBAN MORPHOMETRIC RESPONSIVENESS TO CENTRALITY 

The relation of individual and composite morphometric variables, Figure 6, shows significant 

changeability rate of the urban fabric structure during the Socialist interval, but flat responsiveness 

during the Post-Socialist period, indicating a transgression on the interaction structure after the first 

cycle of transformation - conceived here in-line with the transition from one to another social 

system.   
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    (a)     (b)     (c) 
Figure 6 - Relation of morphometric changes: (a) - Plot size and geometry; (b) GFI VS FAR; 
(c) - Number of plots and Buildings

Figure 6 (a) and Table 1 shows that from all measures, only the plot density to centrality correlation 

is high in pre-socialist (<1937) interval. However, not materialised with built structure. Furthermore, 

plot density shows an increase of 13% from 1937 - 1999 (91 → 103 plots) and an increase of 0% from 

1999-2018 (103 → 103 plots for 8 tissues). Plot density for seven additional tissues remains 

unchanged from 1999-2018 (51 → 51). Figure 6 (b) and Table 1 shows a moderate positive 

correlation of centrality with GFI and FAR values in the Pre-Socialist period (<1937) and low to 

moderate correlation in Socialist and Post-Socialist periods. On the other hand, the FAR values show 

an increase of almost 100% in the 1937-1999 interval and only of 2% in 1999-2018. Figure 6 (c) 

shows a negative correlation of centrality values with building/plot density ratios, as substantiated in 

Table 1. Moreover, 44% higher density ratio in 1937 to 2018, indicates a significant weakening of the 

influential power of centrality. Whereas drastic drop of the GFI and of building/plot density ratio and 

significant increase of plot size, eventually indicates a mutation in the compositional plot-to-building 

network structure, which, ideally is one-to-one ratio.  

Moreover, what Figure 7 (a) and (b) shows, and Table 1 substantiates, the influential power of 

centrality is synchronically differential and diachronically nonlinear to GFI, FAR and Street front 

density. The first eight tissues exhibit radical transformation during the Socialist period (1937-1999), 

while new seven tissues show no changes after the formation. The loose urban form (GFI = 28%) of 

new seven tissues from the Socialist period is in stasis since formation. The average street-front 

density from 1937 remains almost unchanged until 2018 (58%-60%). Moreover, the average growth 

of 2% does not correspond with 13.5% of the average growth of centrality values. It also contradicts 

with GFI, which decreased by 23% in 1937-1999 interval than increased by 3% in 1999-2018 interval, 

thus showing an average decrease of 20%. It also contradicts with FAR development too, which 

shows a drastic increase of 100% from 1937 to 1999 interval but only 2% in 1999-2018. The average 

FAR increase (1937-2018) is 102%, whereas of the street front density (2%) shows significant non-

correspondence, as shown in Figure 7 (c). 

(a) (b) (c) 
Figure 7- Transformations: (a) - GFA;  (b) - FAR;  (c) - Street Front density 
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Centrality shown to have had a significant influence on FAR and GFI development, by increasing the 

density of the former (FAR) on the account of a latter (GFA) as well as on street-front density during 

the Socialist period. However, an accurate correspondence of FAR and GFI metrics to centrality 

values cannot be evaluated due to non-existence of the ideal referential values. A surprising finding 

is the building-to-plot density ratio which shows a moderate negative correlation with centrality 

modulations, suggesting that if plot density do not match building density, then the responsiveness 

capacity on each network is constrained by that non-correspondence. And finally, street-fronts: 

being the most prominent indicator of a translational power of centrality, their density shows 

negative correlation with its inflections. However, the fluctuations shown in Figure 7 (c), highlights 

diachronic and synchronic nonlinear oscillations in some tissues thus suggesting for individual 

examination of each. 

5.3. RESPONSIVENESS TO CENTRALITY UPON HOMOGENEOUS AND HETEREGENEOUS DENSITIES 

Diachronically weak and nonlinear interaction in stimuli-response structure is shown to be rather an 

aggregate product of heterogeneous densities in network configuration settings. Figure 8 shows 

differential transformation rate of built urban structures across three intervals, upon thou shalt 

not/thou shalt relative density ratios, and upon agent's density: 

First, lower the relative ratio of proscriptive to prescriptive rules is, higher the responsiveness 

capacity, and contrariwise. This because the translation of agents does not need to comply with 

spaces of prescriptions, instead, they have a freedom to creatively act - respond, as long as it do not 

debase adjacent agents (Hakim, 2014, pp.10-35). 'Thou shalt not' formation and transformation 

principles -a characteristic of the Pre-Socialist interval (<1941)- seems not just to have provided a 

better environment but also contributed in the overall interaction. On the other hand,  the freedom 

of action (0 freedom VS 45 restrictions) evidenced in Socialist and Post-socialist intervals shown to 

have contributed persistence in interaction structure - created a strata. 

Secondly, it shows that high density of agents constrains responsiveness capacity too. Weak 

interaction between centrality to urban fabric changeability is evidenced whenever the ratio 

between the two is >1. Even when the disparity between the two is inconsistent across the tissue, 

non-responsiveness is deliberately distributed across the whole sample. This resembles exactly the 

opposite settings of what Holland's (1995) Complex Adaptive Systems are about, and is exactly what 

Alexander's argument on the adaptability potential of the tree-like structures posits (1965, p.59). 

(a) (b) 
Figure 8 - Changeability upon relative density of: (a) 'Thou shalt' rule; and (b) Agents 
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5.4. ACTOR-NETWORK Theory 

The transposed analysis on the translational power of centrality shows non-linear interaction, as 

presented in Figures 9. A central actor-network exhibits weakening trends in network building 

processes: Only in T6, T7 and T8 tissues, the diachronic difference between configurational to actor-

network centralities is not significant, suggesting for a successful urban transformation during the 

Socialist period.  However, only in the first cycle of transformation. 

(a) 

(b) 

(c) 
Figure 9 - Network Centrality VS Actor-Network Centrality: (a) - 1937; (b) - 1999: (c) 2018 

6. DISCUSSION AND CONCLUSIONS

The analysis extracted three, structurally heterogeneous (f)actors whose configuration seems to 

have compromised both the translational power of centrality and urban fabric's responsiveness 

capacity: plot-to-building density ratio, agent/urban fabric component density ratio, and the relative 

density ratio of proscriptive to prescriptive rules.  

They revealed a greater responsiveness capacity of plots - amalgamation of small non-convex plots 

rather than their geometrical recalibration to centrality's stimuli. This, subsequently produced larger 

plots which lack the capacity for future transformations, not because the large plots cannot be 

divided in the next transformation cycle but because the amalgamation principles of heterogeneous 

component parts shown to have caused a mutation in the evolution process of plot/building 

structure - increased the build density on the account of plot density.  

The findings suggest that thou shalt not settings provide a better environment for agents to pass the 

threshold in order to become part of the network. However, this only in the Pre-Socialist interval. 

Additionally, the Socialist and Post-Socialist periods shows a decline in the intensity of centrality to 

urban fabric interaction, exposed through the inability of a central actor to (re)create strong and 

dense networks, and hold them durable over time. Not because of the insufficient power of a central 
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actor but because of non-bendable spaces that other actants created. Consequently, the network a 

central actor creates and recreates are sparse and weak in space-time configurations, as shown in 

Figure 10 and 11. They illustrate dynamic differences between the morphological and ANT networks. 

Moreover, the street tissue network, derived from Figure 10 (a) and (b), and presented in (c), 

displays what both conceptions of centrality did and did not to the urban fabric structure. 

On the other hand, ANT revealed the relative density of agents -heterogeneous entities- comprised 

of humans and non-humans, to have played a significant role in subordinating the translational 

power of centrality. Indeed, the 'shortness' of a central actor to create strong, dynamic and dense 

networks at certain intervals seems not to be a result of its weakness but rather a consequence of 

the strength of mutations in the structure of socio-spatial relationship.     

Despite the multiple assessment approach, the research model has some weaknesses which may 

have resulted in flawed or incomplete results: First,  although the model involves various sets of 

variables they are all of endogenous type. Next, analysing a central street with 1-step depth does not 

comply with Hillier's (1999, p.118) suggestion for transect method with 3-step depth approach, and 

also from ANT's point of view, this method limits the size of the network a central actor can create. 

Further, the method for counting agents in shared buildings (one agent/one unit principle) may not 

have exposed the real density because there are probably agents that owns more than one urban 

fabric unit, as well as shared units owned by two or more agents. Finally, spatial grouping of agents 

under the sample of urban tissue may have resulted in flawed results because by any means the 

study cannot show that behaviour of the group resembles the need and the will of the individual. 

However, the study concludes positive propositions: 1) Centrality, as a configurational phenomenon 

in the network of homogeneous spaces, cannot trigger the adaptation processes of the urban fabric 

structure, unless the structure of network of spaces does not coincide with the structure of the 

spaces of networks. 2) Lower the relative ratio between 'thou shalt not' to 'thou shalt' rules in the 

socio-spatial organization structure is, higher the adaptive capacity of urban fabric structure to 

external and internal stimuli, and contrariwise; and 3) The relative density ratio between 

homogeneous agents and urban fabric components has shown to be a consistent factor on the 

responsiveness capacity of urban fabric structure to centrality' stimuli - higher the ratio between the 

two, lower the response capacity is.  

The trialogue did not brought into contradiction any theory involved. Conversely, juxtaposed and 

transposed conjunctions and disjunctions between them shown to have contributed on more holistic 

understanding of structural complexity between centrality and urban fabric interaction patterns. 

However, how to address the relational complexity: what relations, or perhaps better say what 

constellations of relations extrapolates it? is it a material or semiotic density of the structure? can 

complex interaction structure be grappled upon extensive and intensive properties of homogeneous 

networks? The answer to these questions, from space syntax' and urban morphology' conception of 

space (Euclidean) may be positive, but from ANT's view on space (Deleuzian) is negative. This study 

suggests both approaches be right answers; none of the conception is determinant, rather, they 

both depend on each other. Moreover, if everything in the world is relational, then, the networks of 

spaces are, conceptually and theoretically, related to the spaces of networks; it is the variable of 

time dimension what makes the difference. Nonlinearly. 
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(a) (b) 

(c) 

Figure 10 -  Urban Fabric Transformations (a) urban fabric's morphological response to centrality's 

stimuli ; (b) ANT  - Centrality networks;  (c) Consistent adaptive (red colour) to inconsistent non-

adaptive (blue colour)    
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