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Abstract: Rapidly growing research in urban heritage studies highlights the significance of incor-
porating participatory approaches in urban transformation projects. And yet, participation tends
to be limited, including only certain segments of the population. It is also acknowledged that cities
are ‘dynamic’ and ‘complex’ systems. However, there is extremely limited research that captures the
dynamic transformation mechanisms in historic urban environments. This paper aims to illustrate a
novel, mixed-method and dynamic approach to unfold the dynamics of urban heritage areas. We do
so by focusing on the historic area of Woolwich, a South-East suburb in London, UK. To do so, we
apply ‘critical system dynamics’ for the analysis of a mixed dataset which incorporates architectural
surveys, interviews, online surveys, social media data and visual observations of material change
through light archaeology. Within the framework of ‘deep cities’, the article argues that the transfor-
mation of a place is a complex process that can be captured not only based on ‘what we see’ but also
on ‘what we cannot see’. In other words, the invisible (values, emotions, and senses) is as significant
as the visible. This is of paramount importance as most urban planning policies tend to be based on
material, visible remains and less on the spirit or soul of a place.

Keywords: urban heritage; urban regeneration; critical system dynamics; urban heritage transformation;
urban dynamics; deep cities; participation

1. Introduction

This article explores how the constant and ‘deep’ transformative character of a historic
urban environment can be captured through participatory and dynamic methods to inform
present and future sustainable urban transformation practices. We do so by approaching
a historic urban environment through the lens of a ‘deep city’, that is a city that consists
not only of the historic, visible material layers we can see but also the ‘layers’ we cannot
see, yet we feel and experience [1]. Given the complex nature of urban transformation,
our investigation draws on a novel, cross-disciplinary theoretical and methodological
approach which conceptualises heritage and transformation as dynamic social practices, the
continuation or interruption of which depends on the dynamic interactions of several social,
cultural, economic, political and other variables [2]. In this article, we conventionally name
this approach ‘urban heritage dynamics’ in order to stress that heritage and transformation,
as any form of dynamic practice and process, constitute a dynamic, complex system of
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interrelated elements [2]. The scope of ‘urban heritage dynamics’ is thus to explore how
urban heritage interconnects over time with the wider socio-economic, environmental and
other dimensions of an ‘urban system’ [2].

At this point, it is worth noting that there has been a remarkable shift in how heritage,
and in particular urban heritage, has been conceptualised over the years. In academic
literature and practice, the concept of heritage has evolved from a ‘thing’ that needs
to be ‘managed’ due to ‘threats’ and ‘risks’ [3,4] into a socio-cultural, meaning-making
process [5,6]. More recently, and partially in response to emphasis on the ‘discursive’ nature
of heritage [5], heritage has been approached as an ‘assemblage’ of both human and ‘non-
human’ agents as well as material and immaterial qualities [7–10]. In all these approaches
and conceptualisations, the dynamic nature of heritage is recognised [2]. Heritage is indeed
subject to constant change. This change is sometimes viewed as a threat that merits the
development of management [11] or adaptation strategies [2]. Other times, change is
viewed as a value itself that can be studied and integrated in conservation and urban
planning [1]. However, despite the universal recognition of the complex and dynamic
nature of heritage, very few studies unpack this theoretically and methodologically [2].
Furthermore, these studies are still in early stages, only ‘scratching the surface’ in terms of
using relevant theories [12] or methods [13]. A limited number of published works [2,14]
take a step further in unfolding methodologically and theoretically the systemic, complex,
dynamic nature of heritage in diverse heritage contexts by utilising the method of ‘critical
system dynamics’ including a study on modelling change through the same method [15].
It should be noted here that the lack of such studies may be explained by the fact that
gathering longitudinal qualitative data can be a resource-heavy and time-consuming
process. We are thus in the unique position to contribute an article that is based on
observations and surveys gathered over the last 10 years on the urban heritage regeneration
of Woolwich.

If sustainable heritage management is about developing strategies for heritage that
enable adaptation to changing socio-economic and environmental challenges while also
contributing to sustainable development [16], then it is imperative to apply and further
refine theories and methods that can best capture the dynamic nature of heritage. In
view of this, we contend that ‘critical system dynamics’ is a suitable method to this end.
As explained below, ‘critical system dynamics’ denote a method of system dynamics
that allows pluralistic and multi-method approaches to data collection and analyses. It
is usually applied in contexts where critical matters such as social justice and equality
are of research interest. We intend to apply this method in the analysis of the dynamic
transformation of the historic urban area of Woolwich Town Centre, South-East London,
UK. The case of Woolwich was chosen because it has been one of the most deprived areas
in London but also an area that has been subject to rapid transformation over the last
twenty years. In addition, as aforementioned, the lead author has been monitoring the
transformation of the area over the last ten years through annual visits with postgraduate
students. While our original intention was to conduct an analysis on the Town Centre,
the Beresford Square and the Royal Arsenal (see Figure 1), we soon realised that such
an in-depth and complex dynamic analysis in the scope and timeframe of the project
could only be achieved if we narrowed down the focus. Hence, we decided to focus
on Beresford Square and its Gate, which is a critical zone lying between the traditional
Town Centre and the conservation area of the Royal Arsenal that is currently undergoing
rapid redevelopment.
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Figure 1. On the top (a), Beresford Gate is depicted with the Beresford Market in the foreground 
and with the Royal Arsenal development beyond (Photo by Kalliopi Fouseki, Date: 22 July 2023). 
On the bottom (b), a Google map view pinpoints the location of Beresford Square and Beresford 
Gate highlighted with a red star. Opposite to the square indicated by a red star, the Plumstead road 
can be seen (green star) which separates Beresford Square and its nearby town centre with from the 
Royal Arsenal area (pinpointed by a yellow star). 

1.1. Spatial Context 
As aforementioned, the focal point of our study in this article is located in Beresford 

Square where the High Street (Powis Street) of the Woolwich Town Centre leads. Ber-
esford Square is marked by the presence of the Royal Arsenal Gatehouse. The Gatehouse 
is also known as the Beresford Gate, which provided the access point for thousands of 
workers with occupations in the factories manufacturing weaponry at the site of the Royal 
Arsenal (Figure 1). 

Both Beresford Square and its Gate are located in the conservation area surrounding 
the Town Centre, which was designated in 2019. The Royal Arsenal is located on the other 
side of Plumstead Road, which currently divides Woolwich Town Centre from the Royal 
Arsenal. The Royal Arsenal, a conservation area since the 1980s, has been redeveloped 
since the early 2000s [17]. The redevelopment has been characterised by the conservation 

Figure 1. On the top (a), Beresford Gate is depicted with the Beresford Market in the foreground and
with the Royal Arsenal development beyond (Photo by Kalliopi Fouseki, Date: 22 July 2023). On
the bottom (b), a Google map view pinpoints the location of Beresford Square and Beresford Gate
highlighted with a red star. Opposite to the square indicated by a red star, the Plumstead road can be
seen (green star) which separates Beresford Square and its nearby town centre with from the Royal
Arsenal area (pinpointed by a yellow star).

1.1. Spatial Context

As aforementioned, the focal point of our study in this article is located in Beresford
Square where the High Street (Powis Street) of the Woolwich Town Centre leads. Beresford
Square is marked by the presence of the Royal Arsenal Gatehouse. The Gatehouse is also
known as the Beresford Gate, which provided the access point for thousands of workers
with occupations in the factories manufacturing weaponry at the site of the Royal Arsenal
(Figure 1).

Both Beresford Square and its Gate are located in the conservation area surrounding
the Town Centre, which was designated in 2019. The Royal Arsenal is located on the other
side of Plumstead Road, which currently divides Woolwich Town Centre from the Royal
Arsenal. The Royal Arsenal, a conservation area since the 1980s, has been redeveloped since
the early 2000s [17]. The redevelopment has been characterised by the conservation and
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adaptive reuse of the existing historic buildings as well as by the construction of high-rise
blocks of apartments.

The plans of the Greater London Council to approve the widening of Plumstead
Road took place at a time when the Royal Arsenal site was closed in the 1960s. The
closure of the Arsenal triggered discussions for new developments on the site and its
surroundings. Indeed, as soon as the Arsenal closed, the Royal Arsenal Gatehouse ‘was
earmarked for demolition by 1969 to permit the widening of Plumstead Road when the
Greater London Council was building Thamesmead’ [17] (p. 163). However, plans for
the demolition were faced not only with delays but also with opposition from the local
community and heritage groups. Eventually, Beresford Gate was listed in 1979, alongside
a number of buildings located within the main Royal Arsenal site [18]. The listing and
consequent protection of Beresford Gate led to the rerouting of Plumstead Road to its
north in 1984–1986, the reuse of the Gate as a backdrop to the square, as well as the
pedestrianisation of the square [17] (p. 163) which, at that time, was accessed by trams and
via other public transportation means.

1.2. Conceptual Approach

Although our analysis will zoom in on the area of Beresford Square, co-relations with
the wider area’s transformations will also be made. As aforementioned, our analysis will
be framed within the concept of ‘urban heritage dynamics’ [2]. This approach draws on
diverse but interrelated theories including urban dynamics, complexity, systems thinking
with emphasis on participatory system thinking, grounded theory and assemblage theories,
e.g., [19]. These theories derive from different traditions, including hard and soft science
traditions, but merge into a common theoretical toolbox being developed within heritage-
led urban studies. A common ground for these approaches is critical urban theory [20].
The phrasings within critical urban theory, such as ‘right to the city’ and ‘cities for citizens’
through the reinvigoration of participatory urban civil societies, resonate with the aim of
implementing a complex methodological approach captured through theories of urban
dynamics, complexity, systems and assemblages.

Urban dynamics is one of the fundamental theoretical underpinnings of ‘urban her-
itage dynamics’. Urban dynamics looks at the growth or decline of cities as the result of
dynamic interconnections between available land, housing, industries and populations [21].
Joy Forrester was the first to develop an urban dynamic theory, still in use today, simulating
how an ‘empty land’ evolves into a dense urban area through the construction of new
housing and businesses [21]. According to Forrester, new housing attracts a managerial,
professional population, a phenomenon that contributes to the overall attractiveness of the
area and the growth of new businesses. This urban growth though reaches an equilibrium
followed by gradual decline due to the deterioration of housing and business infrastructure.
The attractiveness of the area declines with inhabitants abandoning the area. The newcom-
ers are inhabitants occupying lower-paid jobs while overcrowding the already deteriorated
housing stock [21]. As a result, depopulation occurs due to the deterioration of the material
fabric, closure of business, overcrowding of houses and unemployment. Demolition is
often proposed by urban planners as the way forward for regrowth and revitalisation [22].

Through an ‘urban heritage dynamics’ perspective, we intend to offer an alternative
approach by which urban ‘renewal’ occurs on a land that is occupied by ‘obsolete structures’
of heritage value revived through adaptive reuse. Through the adaptive reuse of ‘obsolete’
and ‘abandoned’ heritage buildings and sites, a socio-economic and cultural revival is
achieved [2]. It should be noted here that this ‘revival’, often termed as ‘heritage-led’
or ‘heritage-driven’ regeneration, is not without its unintended, negative consequences,
with gentrification leading to displacement of local, deprived communities being one
of those [23,24]. It is, therefore, imperative to examine the dynamic interplay of the
various factors mobilised during urban transformation programmes in order to prevent
unintended socio-economic and cultural consequences. The method of ‘critical system
dynamics’ can provide a useful tool in this direction [25]. The use of this method calls
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for a re-conceptualisation of heritage as a dynamic, complex ‘system’ or ‘assemblage’.
Such reconceptualization can benefit from reviewing ‘assemblage’, ‘systems thinking’ and
‘complexity theories’.

The idea that heritage is a ‘complex’, ‘dynamic’ ‘assemblage’ subject to constant change
and transformation implies that heritage is not a ‘thing’ but a ‘process’, or even better,
a socio-cultural practice. As a socio-cultural practice, the ways in which urban heritage
emerges, evolves, persists, disappears or revives over time can be the object of study of
‘urban heritage dynamics’. For Shove et al. [26], who have been studying the dynamics of
social practices, there are three key fundamental elements upon which the continuation or
disappearance of social practices depends. These elements include materials, competencies
(knowledge/skills) and meanings. In the context of urban heritage as a social practice,
Fouseki [2] has identified additional elements that are critical for the continuation or
disappearance of urban heritage transformation. These include ‘senses and emotions’,
‘space/place/environment’, ‘time’ and ‘resources’. The ‘agents’ driving these practices are
omnipresent [2] (p. 8).

In detail, ‘materials’ connote the physical fabric associated with heritage such as
buildings, ruins, archaeological remains. ‘Values’ and ‘meanings’ refer to the significance
attributed by individuals or groups to heritage objects, sites, places and practices. ‘Senses’
and ‘emotions’ connote the deeper feelings attached by those who have a deeper connection
to a place. ‘Place’ and ‘space’ denote on a micro-level the individual homes/settings and
on a macro-level, a neighbourhood area. ‘Competencies’ or ‘skills’ include the background
knowledge of how to perform a practice. ‘Time’ is conceptualised in its broadest possible
sense. It can, for instance, connote the ways in which time is experienced or the time span
that a heritage practice covers. ‘Resources’ refer to financial, human or other resources
needed to materialise a heritage action [2].

The dynamic continuation of urban heritage practices will depend on how the afore-
mentioned dynamic elements are perceived by the various stakeholders as connected,
disconnected or reconnected over time [2]. These dynamic elements are connected through
non-linear relationships, the investigation and mapping of which requires mixed data
including both quantitative and qualitative information [27,28]. This approach aligns with
principles of complexity theory, critical realism and ‘critical systems thinking’. In critical
realism, the object or subject of observation is imbued with non-linear relationships, mul-
tiple causality, interplay between structures and agency [29] (p. 2). In ‘critical systems
thinking’, the world is conceptualised as composed of complex systems—that is, a group
‘of interacting, interrelated, or interdependent parts that form a complex and unified whole
that has a specific purpose’ [30] (p. 2).

‘Complexity theory’ and ‘critical systems thinking’ share elements in common with
assemblage theories [31,32]. DeLanda, whose work has been particularly influential in the
field of heritage studies, e.g., [7,8,33], regards assemblages as ‘wholes’ whose properties
emerge from the interactions of their parts [32]. It is worth noting here that Buchanan
criticises such an approach as object and material-centric, which contradicts with the
initial assemblage theory of Deleuze and Guattari approaching assemblage as a dynamic
arrangement between two (or more) semi-autonomous formations that encompasses the
organisation of bodies and the organisation of discourses [34] (p. 113). However, what all
the above theories share in common is that an ‘entity’ or ‘process’ is subject to constant
transformation, a transformation that depends on the dynamic interactions of several
factors and parameters that cover the wider spectrum of social, environmental, economic,
cultural and other dimensions [2]. This complexity thus calls for the application of a method
that can capture the dynamic and complex nature of urban heritage and, in particular over
time, of a historic urban environment.

2. Materials and Methods

Given our conceptual approach of ‘urban heritage dynamics’, we decided to deploy
the method of ‘critical system dynamics’ for the unveiling of community power dynamics
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and social relationships in the case study analysis. ‘Critical system dynamics’ denote
the use of ‘system dynamics’ for the analysis of problems related to disadvantaged and
oppressed groups. The ultimate goal of using this method is to ‘advance democracy and
justice using system dynamics tools’ [35] (p. 23).

The underpinning conceptual foundation of ‘critical system dynamics’ is ‘critical
systems thinking’. ‘Critical systems thinking’ is questioning the methods, practice and
theory framing a social problem. ‘Critical systems thinking’ is also committed to pluralism
in that it insists that all system approaches, qualitative or quantitative, have a contribution
to make [36], p. 12; see also [37]. Our analytical approach aligns with principles of
‘critical systems thinking’ in that we have been critically debating and questioning our
methodological tools and techniques while adopting a pluralistic methodological approach
that combines qualitative and quantitative data while being aware of the need to improve
urban policies through our results; see also [15].

It is worth clarifying at this point that the term ‘system’ refers to a set of things and/or
people interconnected in such a way that they produce their own pattern of behaviour over
time [36,37]. In other words, events and patterns, or things that we observe, are driven by
systemic structures and hidden mental models [38]. By using ‘critical system dynamics’
in complex social contexts, we intend to gain an in-depth understanding of how certain
elements interconnect to form a pattern, behaviour or phenomenon [39]. As mentioned
in the previous section, the notion of ‘dynamic system’ connotes a ‘complex entity’ of
interconnected elements which change over time. This ‘entity’ can be a social practice, a
building, a city. The underlying premise is that changes on any of the dynamic elements of
the ‘system’ will affect the entire system because a complex system comprises non-linear,
multiple, interconnected loops which change over time, with some loops disappearing or
re-appearing under certain conditions [40].

The application of ‘critical system dynamics’ requires to first delineate the problem
under investigation. From a ‘critical system dynamics’ point of view, the focal problem
usually revolves around social justice and equality issues. In this article, the problem, the
complexity of which we endeavour to unfold, relates to the gradual decline of Beresford
Square and its market in Woolwich Town Centre, as well as the growing social disparity
between Beresford Square and the nearby ‘Royal Arsenal’ riverside, which has been subject
to rapid transformation over the last twenty years. By deploying ‘critical system dynamics’,
the factors that have contributed to the growth and decline of Beresford Square and its
market as well as the social division between the two areas can be unveiled. By revealing
these factors, we can inform future urban planning strategies and policies for the wider area.

Having identified the problem, the next methodological step is to map the non-linear
cause and effect relationships between the ‘dynamic elements’ that have been instrumental
in the dynamic transformation of the urban area. We accomplished this by looking at the
thorough Survey of London (Volume 48) which focuses specifically on the development of
Woolwich and its built heritage since the 17th and 18th centuries. The information extrap-
olated from the Survey of London was complemented by qualitative data on perceptions
and attitudes of those living or working in Woolwich towards the local heritage and the
urban transformation in the area with particular emphasis on Beresford Square, Beresford
Gate and its market. More specifically, we drew on 29 in-depth, lengthy, semi-structured
interviews (with an average duration of 1.5 h each) conducted by the UCL (University
College London) and University of Edinburgh/University of Stirling teams of the CUR-
BATHERI project (19 conducted in 2018 by the UCL team and 10 conducted in 2021 by the
Edinburgh/Stirling team). This large number of in-depth interviews resulted in more than
100,000 words for thematic analysis. The longitudinal interviews allowed us to capture
any perceived change in heritage values over the last three years of the most intense and
rapid transformation programmes. The interview data were further complemented by
98 responses to an online questionnaire carried out by postgraduate students at UCL’s
Institute for Sustainable Heritage in 2020 during the COVID-19 pandemic.
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The interview data were first thematically coded using a software for qualitative anal-
ysis, NVivo 12. The data were coded both by each individual UCL researcher and the lead
author independently before the researchers as a team concluded on the final thematical
analysis. Hence, by conducting double coding, we minimised inevitable interpretation
biases. Following the principles of grounded theory according to which the data drive the
theory [41], interview data were initially coded through an open coding process, identifying
as many variables and themes as possible related to the key research questions.

A series of ‘cause and effect’ relationships between the various codes were then identi-
fied and mapped on the NVivo 12 software [42]. This analysis was further corroborated by
findings emerging from the online questionnaire and the Survey of London. The identifica-
tion of the ‘cause and effect’ relationships formulated the basis for drawing a ‘causal loop
diagram’ on Vensim PLE 64 software, visualising the feedback loops that are identified as
having caused the behaviour of key variables over time [43]. In other words, causal loop
diagrams depict the causal links among variables with arrows from cause to effect, creating
a series of non-linear relationships and loops. The loops are cause-and-effect relationships
which can exponentially grow (reinforcing loops) or start declining and bridging the gap
between a desired and an actual goal (balancing loops). Each cause–effect relationship is
indicated with + or − depending on whether the relationship is positive and reinforcing
(e.g., the more . . . the more) or balancing (e.g., the more . . . the less).

The causal-loop diagram provided the basis for developing a ‘stock’ and ‘flow’ system
dynamics model. The ‘stock’ and ‘flow’ model simulates what accumulates over time
(stocks) and what drives this accumulation (flows). Each relationship between ‘stocks’ and
‘flows’ is described with simple mathematical equations enabling the simulation of the
dynamic hypothesis created. This action can prove particularly challenging [15]. From a
‘critical system dynamics’ perspective, it could be argued that abstract concepts—such as
heritage values or cultural meanings—cannot be represented via mathematical equations.
Through critical discussions with system dynamic modelists, it became apparent that the
effort to map the relationships of different variables with simple mathematical equations
forced us to think even more about how these interrelationships behave [15].

The socio-cultural data were further complemented with material data related to the
material change and transformation of Beresford Gate. To this end, the method of light
archaeology was utilised. Light archaeology is a stratigraphic and non-destructive research
method of historical archaeology used for the investigation of complex spatial contexts (and
not just single sites) [44]. Its formation took place progressively between the 1970s and 2000s
within (mainly) the medievalist Italian archaeological community. In light archaeology,
the ‘stratigraphical observatory’ is key. This refers to a targeted building or architectural
complex selected to investigate historical themes and territorial systems on a regional
scale [44]. For the analysis of the Woolwich case, the selection of the targeted building had
to accord with a building which represents various chronological phases and associated
material changes that echo the wider transformation moments experienced by the area as
whole. The ‘stratigraphical observatory’ becomes then an additional information source
that enables a deeper understanding of how an urban area materially evolves, unveiling
known and unknown layers of history and material transformation as well as social values
associated with these layers [45].

For the case study of Woolwich, we concluded that Beresford Gate fulfils the selection
criteria for conducting light archaeology. Beresford Gate lies on the boundaries that phys-
ically, socially, and symbolically separate the ‘gentrified’ Royal Arsenal from Woolwich
Town Centre. It is an integral component of Beresford Square and yet also feels discon-
nected from it. According to the cartographic and iconographic sources (old paintings,
architectural sketches, historical photographs), the analysis of the south elevation of the
front of the gate facing the square evidenced five main transformations phases of the
building, dating from 1828 to the 1990s. Some of these detected phases clearly evidenced
that the gate is a tangible witness of the material and social changes of Beresford Square,
and the whole Woolwich area, further supporting its preservation (Figure 2). It should be
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noted here that the other front elevations revealed additional phases of the gate’s individual
history which are still subject to analysis.
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Since this piece of research relies mainly on qualitative data, we performed a series
of validation strategies including a thorough, historic review of the case study; regular
discussions on biases that researchers from different disciplines bring to the study through
critical self-reflection; use of peer debriefing; and independent coding before discussing
together the various themes [46]. One of the main means of validation is to test and apply
the model in a real-life context in order to inform decision-making processes. This is the
next step of our research for which we are seeking funding. However, we did discuss the
modelling process with stakeholders associated with the case study of Woolwich as well as
the case studies of the entire project including Florence, Barcelona and Oslo. This enabled
us to explore cross-cultural reflections of decision-makers towards the methodology and
the key findings emerging from the analysis.

The key methodological steps followed are summarised in the diagram (Figure 3) below.
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3. Results
3.1. Results from the Survey of London Analysis

Volume 48 of the Survey of London for Woolwich was originally published for English
Heritage in 2012 by Yale University Press, New Haven and London, on behalf of the Paul
Mellon Centre for Studies in British Art, London, and edited by Peter Guillery. The Survey
details the changes of, mainly, the built environment across Woolwich since the 18th century.
It is a dense document, the information of which we had to categorise in such a way so that
the ‘deep history’ and ‘heritage’ of the area could be captured. The information associated
with Beresford Square was organised into the following chronological phases:

(i) Early construction phase and emergence of a grass-roots market (1720–1780);
(ii) First attempts to organise the square and construction of Beresford Gate (1812–1865);
(iii) Growth of market, square and transportation infrastructure initially with trams and

then with buses (1867–1913);
(iv) Closure of cinemas, and other buildings, including the closure of the Royal Arsenal

but with the market thriving (1936–1984);
(v) Gradual decline of the market kicked off by the re-routing of buses and trams through

the opening of a new main road (Plumstead road) (1984 till today).

One of the key findings emerging from the analysis of the Survey of London is that
any attempts to reverse the gradual decline of Beresford Square and its market through
the ‘canonisation’ and relandscaping of the square, the pedestrianisation of the main High
Street (Powis Street) or even the unsuccessful re-opening of the covered market failed. Our
system dynamic analysis, as shown below, indicates that one of the main reasons for failing
to reverse the decline is the failure to capture and revive the ‘deep values’ and ‘deep sense
of place’ which, in this case, was associated with a vibrant, albeit chaotic, environment
characterised by people passing by and through, connecting, socialising, hopping into
trams and buses or stopping to buy diverse products from the market stalls. This vibrant
atmosphere is succinctly encapsulated in the storytelling of a local resident who recalls his
childhood in the market [47]:

“Excitement, anticipation, of sights and sounds.
Hurry to the bus stop; hop on the bus or the tram.
The trip in; familiar sights.
And in the distance. . ...
The Market, all noise and smells, crowds,
bustling, shuffling, smiling folk.
People looking, and touching, and asking,
meeting and talking,
buying and selling,
calling and shouting”.

3.2. Light Archaeology

As aforementioned in the Section 2, the analysis of the south elevation front of the
gate, facing the square, evidenced five main transformations phases of the building, dating
from 1828 to the 1990s. Some of these detected phases clearly evidenced that the gate is
a tangible witness of the material and social changes of Beresford Square, and the whole
Woolwich area, further supporting its preservation.

In detail, Phase 1 represents the date the gate was built (i.e., 1828) following the
clearances of cottages in town to open-up of the road to the Arsenal. This first gateway
in plain yellow-stock brick is clearly recognisable today, the lower floor of the present
building, even if some alterations were made to adapt the later additions (Figure 4).
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(unlike Figure 2 which shows the linear material changes) the changes through which the Beresford
Gate went. The material changes are represented by different colours. (Designed by Elisa Broccoli
and Michele Nucciotti).

The early phases of the gate can be observed in historical photographs of the end
of the 19th century where Phase 2 is also visible; this phase relates to the addition of the
western superintendent’s office in 1859 and its bell tower as clearly illustrated in the “The
procession leaving the Arsenal, Woolwich, United Kingdom, funeral of the prince Louis
Napoleon” old illustration from the magazine The Graphic dated in 1879 [48]. Phase 3 is
dated in 1891 and corresponds to the superstructure abutting the first gate. This addition
in red brick, with dressed stone, machicolated cornices and a clock over the central of
three openings, gave the gate a new monumental façade. As mentioned before, this phase
altered the first structure. For instance, the buttresses flanking both the central and the
sided footways appear more raised, and more protruding compared to the former ones.
Subsequently, all the memorial plaques, the inserted ones in the buttresses inscribed ‘1829
B’ and the Arsenal’s coat of arms between the King’s monogram ‘G.R. IV’, originally above
the footways, were replaced higher in the new walls. The footways were widened in 1936
(Phase 4), and the iron gate was replaced with a spear-headed one [48]. The last alteration
is the most severe: the demolition of the Arsenal’s walls abutting the gate on both sides
left the gate completely isolated in fact and at risk of demolition during the widening of
Plumstead Road in the 1980s.

While Phase 2 and 4 concern Arsenal’s internal use of the building more, Phase 1, 3
and 5 can also be connected to relevant socio-economic transformations of Beresford Square
and Woolwich as a whole. Both Phase 1 and 3, even if at different scales, represent two
crucial moments of the relationship between the ‘inside’ (the Arsenal) and the ‘outside’
(Woolwich). The gate named after and commissioned by Master General Beresford in 1829
was the only major work that took place in the Arsenal following the end of the Napoleonic
Wars activities and changed the Woolwich townscape, replacing cottages and resulting in
the creation of a road. This connected the Gate with Arsenal and the Square. In the end of
the 19th century (Phase 3), the main entrance was monumentalised, possibly mirroring the
Arsenal’s dominant role in local economic growth, as well as the expansion of Woolwich
and the growth of its market and square [48].
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With the demolition of the walls in the 1980s (Phase 5), the ‘inside-outside’ irrevocably
changed. However, even if these two spheres materially disappeared, the isolated gate,
framed within other relevant urban transformations following the closure of the Arsenal
and the rerouting through Plumstead Road, seems to still represent for some people a
symbol of physical, social and symbolic disconnection [2].

3.3. Interview Findings

The rich interview data were thematically coded into 68 core categories classified into
the following broader overarching categories: values and perceptions towards Beresford
Square, Beresford Market, Beresford Gate, the Royal Arsenal and the factors that enhance
or prohibit the attractiveness of Beresford Square, the Royal Arsenal and Town Centre.
For instance, the overarching category of ‘values’ included sub-categories specifying the
specific values attached to the area such as historic, aesthetic, social, economic. The idea of
‘attractiveness’ here refers to the extent to which those living or working in Woolwich are
willing to keep living in the aforementioned places.

The socio-cultural data revealed great diversity, as expected, among residents’ per-
ceptions towards Beresford Square, its Gate and the Royal Arsenal. Beresford Gate was
recognised by almost all respondents as a monument of iconic and symbolic value despite
the loss of its original function, i.e., its function as the ‘passing by’ and connecting point
between the Royal Arsenal and Woolwich Town Centre.

Similarly, official voices in the area highlighted the need to enhance the presence of
Beresford Gate through its adaptive reuse, lighting during the night, and plantation of trees
in the surroundings.

In contrast to Beresford Gate, Beresford Market was associated with both negative
and positive perceptions. For most Royal Arsenal residents, the market was not viewed as
holding a special heritage value while the products being sold at the market stalls were
perceived of low quality. On the other hand, other respondents living outside the Royal
Arsenal noted the ‘friendly’ atmosphere of the market as well as its distinct community
identity and cultural diversity:

“I think most of the people [here], they have their own market, their things here, so they
are important. For example, African communities, they have their own culture, own
food, own shopping, but this doesn’t stop us from going here”. (Interviewee 15, local
resident of Woolwich living outside the Royal Arsenal and the Town Centre)

Interestingly, the values with which the market is attributed are further projected
to the wider Beresford Square where the market is located. One of the interviewees, for
instance, commented on how the square as a whole reflects the rich cultural diversity
of Woolwich.

“And when you look at all different groups, and the nationalities. You know, there are not
many squares we can get so many communities in one space. So it’s very diversified in
Woolwich”. (Interviewee 2, Local resident living outside Royal Arsenal)

Having identified some of the key values attributed to the key locations under study,
the next step was to identify themes related to what factors the various communities
believe enhance or prohibit the attractiveness and growth of each area. Although most local
markets in Woolwich have been suffering from an overall decline, our system dynamic
analysis demonstrated that the rerouting of the buses played a detrimental role in the
decline of Beresford Market, a much more significant role than the closure of the Royal
Arsenal. The rerouting led to the physical and social disconnection of the market from
the rest of Woolwich. Recently, attempts by official authorities can be noted in boosting
new and unique, international food stalls while reinforcing the nature of the market as a
passing-through point. These attempts are noted by residents in the area:



Land 2023, 12, 2040 12 of 22

“There is a Bulgarian shop and a lot of Bulgarian people go to that shop and also one
specializes in Afro Caribbean”. (Interviewee 10, local resident living outside the
Royal Arsenal)

“If you just watch the different trucks here, each of them seems to show a different part of
the world”. (Interviewee 21, local resident living outside the Royal Arsenal)

“For example, there’s a Nepalese community there’s Nepalese food truck and you will see
all these Nepalese and they’ll sit together. Yes. They’re very nice, yeah, so for them this is
their community, they go there”. (Interviewee 40, local resident living outside the
Royal Arsenal)

In addition to international food stalls, performances and festivals taking place in
Beresford Square are noted as a distinct feature of this ‘side of the road’ in contrast to the
Royal Arsenal.

“Last week, there were a mini music festival, local school and communities. They built a
stage and there were performing. Well, do they do these in the other side? I’m not sure”.
(Interviewee 2, local resident living outside the Royal Arsenal)

The festivals, in particular, seem to have acted as a ‘contact zone’ between the two sides
as Royal Arsenal residents have been attending them.

“There was a festival there, one time. And you could see that everybody from this part
(Royal Arsenal) went down there, it was like Jamaica, African festival in the Square. Ev-
erybody was there. So if there keep on doing that, people will start mixing”. (Interviewee
3, Resident of the Royal Arsenal)

In addition to the festivals, the built heritage of the Royal Arsenal has the potential
of bringing the two communities together. Residents living outside the Royal Arsenal
highlighted that the built heritage is one of the key reasons why they would like to visit
the area, despite the unaffordable prices of the local restaurants/pubs and of the Royal
Arsenal’s farmers’ market.

“We lived in Woolwich and we saw the gates open. That’s always been a wall. . .people
never went behind that wall for years and years and years. And then one day, the gate
was open and then we went in there. . .they were these incredible old universal original
warehouses and you know, officers mess and all that. We just thought it was fabulous”.
(Interviewee 8, Local resident living outside the Royal Arsenal)

Overall, the physical disconnection of Beresford Square and Gate and the Royal
Arsenal reinforces social disconnection between the communities living on both sides,
the socio-economic profile of which is also different with affluent communities gradually
inhabiting the Royal Arsenal. However, over time, there are signs indicating that built
heritage or intangible heritage associated with the cultural diversity of the market have the
power to act as catalysts of social cohesion.

3.4. Online Survey

The interview data were complemented with data collected via an online survey
carried out by a team of MSc Sustainable Heritage postgraduate students supervised by
the lead author during the COVID-19 pandemic. Not unexpectedly, the questionnaires
also revealed distinctly different opinions between those living in the Royal Arsenal and
those living in the Town Centre or elsewhere in Woolwich, with the latter groups tending
to feel more dissatisfied with the rapid degree of change and transformation occurring on
Beresford Square than the Royal Arsenal residents (Figure 5).
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Figure 6. Perceptions of change and transformation at Beresford Square and Powis Street.

The diversity of responses seems to depend on the number of years each respondent
has been living in Woolwich (Figure 7). For instance, residents who have been living in
Woolwich for more than 10 years seem to favour the transformation of Beresford Square
and less so the changes on Powis Street. On the other hand, recent incomers seem to be
satisfied with recent changes on Powis Street.
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The Royal Arsenal residents, more specifically, tend to be either satisfied with the
transformation of Beresford Square or dissatisfied with all changes happening (mostly
associated with townscape transformation). This may be explained by the fact that the
majority of Royal Arsenal residents avoid spending time on Powis Street and hence, they
may have not experienced the transformation processes in this area unlike in Beresford
Square which provides a ‘passing by’ point for catching the DLR (Docklands Light Railway)
train. Those living in the Town Centre are generally dissatisfied with all changes. However,
those inhabiting other areas of Woolwich seem to be satisfied with the overall changes,
especially with changes occurring at Beresford Square. Interestingly, despite its vibrance,
the Town Centre has received the lowest number of positive responses. This may be
explained by the fact that only recently the Town Centre has been going through a targeted
regeneration programme, as part of Historic England’s Heritage Action Zone scheme
(Figure 8).
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Hence, what the online survey findings illustrate, is that differences in perceptions
among residents depend largely on the area in which respondents live as well as on the
number of years they have been living in each area.

3.5. Synthesising Mixed Data by Mapping the Dynamic Transformation of Beresford Square
through ‘Critical System Dynamics’

As aforementioned in the introduction, we deployed ‘critical system dynamics’ for
three main reasons. First, we aimed to capture the plurality and diversity of views of
segments of the population instead of homogenising the population as one entity. Secondly,
we opted for synthesising mixed data (qualitative and quantitative data). Thirdly, we
focused on the critical role that issues related to social justice, equality and cultural diversity
play in urban transformation policies. Having identified the critical non-linear cause and
effect relationships in the thematic analysis of the interview data using the ‘Relationships’
functions on Nvivo (Figure 9) and the Survey of London, we developed a causal-loop diagram
on the Vensim software.
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The causal-loop diagram we created represents the dynamic transformation of Beres-
ford Square, its Gate and Market, although we acknowledge that Beresford Square occupies
only a small section of the wider area. However, by zooming in, we are in the position to
look more closely at how the area transformed over the years and what key values and
attributes were missed during such transformation processes by planners, leading to the
gradual decline of the square and its market.

In our ‘causal-loop’ diagram, we mapped six main ‘stocks’ (highlighted in blue)
including the Royal Arsenal population (newcomers), the Woolwich local community
residing outside the Royal Arsenal, the culturally diverse population, the number of market
stalls, the transportation infrastructure, and the sense of connectivity/social cohesion.
Unlike the traditional urban dynamics model which focuses on the dynamic interaction of
housing, business and population dynamics [21], in the case of Beresford Square, the critical
elements proved to be, in addition to the population, the transportation infrastructure,
the market and the sense of social connectiveness. In order to better comprehend the
evolution of the square and its market, it is important to look at how historically the
market emerged as a social and cultural practice. The in-depth study of the morphological
changes to Beresford Square, as recorded by the Survey of London and further complemented
with information extrapolated from old images and testimonials and light archaeology
analysis, unveiled how the ‘open land’ occupied by the square evolved organically, in a
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grassroots manner into a public space which hosted initially a grassroot market that was
not subject to a particular legal framework since the beginning of the 19th century, before
the opening of the Royal Arsenal. The market gradually grew and eventually acquired a
legal status in 1879. Attempts to ‘regulate’ the square and its markets have been continuous
since then. Indeed, the square has been marked by a continuous ‘tension’ between the
respective authorities in each period to ‘regulate’ and ‘put an order’ to the open space by
endeavouring to attribute a ‘rectangular shape’ to the space through the demolition of the
small number of houses and pubs that were built back in the early 19th century, and the
communities that resisted this regularisation process (Figure 10).
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Thus, the square and its market have been historically characterised by a sense of
‘randomness’, ‘irregularity’, ‘informality’ and ‘disorder’, which was further exacerbated by
the inclusion of trams and buses crossing the square amidst market stalls and thousands of
Royal Arsenal workers or just residents doing their shopping (Figure 11).
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This is an additional ‘deep feature’ of the square. Beresford Square has been func-
tioning for years as the ‘passing-by’ or ‘connecting point’ between the Town Centre, the
Royal Arsenal and the rest of Woolwich. Trams and buses were cutting through the ‘square’
amidst hundreds of stalls and thousands of people (Figure 12).
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In a way, this very nature of the square and its market as a ‘meeting point’ is one of the
‘deep values’ of the place, a value that is not materially visible and one which can be traced
through the unveiling of the ‘deep layers’ of the area. The ‘disorder’ and almost ‘chaotic’
nature of the square and its market were at the very heart of this space. The ‘Beresford Gate’
is possibly one of the few tangible reminders of this ‘passing by’, ‘meeting point’ function
of Beresford Square. It could be argued that the square has not totally lost this ‘passing
by’ feature given that the ‘DLR’ (Docklands Light Railway) station is located on the side
of the square. However, the side location implies that most people move directly to the
station without crossing through the square. In addition, the recent opening of an Elizabeth
line tube station in the Royal Arsenal has further contributed to the loss of the ‘passing by’
nature of Beresford Square. In a way, despite the physical disconnection of the Gate from
Royal Arsenal, the Gate became a reminder of the ‘deep values’ of the place. As such, the
Gate has a huge potential role in reviving the ‘deep spirit’ of the place.

The widening of the Plumstead Road in 1984, intended, partially, to reroute the buses
outside Beresford Square in order to provide a safer environment, seemed to constitute
one of the key drivers—if not the main one—of the decline that the ‘square’ and its market
have since been experiencing. The character of the place, which evolved organically in a
grassroot manner, was rapidly transformed by the Plumstead Road project. As illustrated
by memoires of former residents posted on blogs (see quote in the previous section), the
‘square’ stopped being the connecting or ‘passing-by’ point, numbers of market traders
started declining and whole families of traders began disappearing. The bus re-routing
was one of the many interventions to Beresford Square. Other interventions included the
demolition of buildings around the square and the closure of Beresford Gate, which were
opposite to the ‘deep values’ of the area (Figure 12).

Indeed, the area and its market started gradually declining. The number of market
stalls decreased from 135 to 10 despite the growth of the population as a result of the Royal
Arsenal development (Figure 13).
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As the existing market declined, the need for a new market emerged in the context
of the Royal Arsenal area. A farmers’ market was established in 2015 and currently takes
place twice a month within the Royal Arsenal complex which stands in juxtaposition with
the Beresford Market. A promising point of reversal is provided through the gradual
increase in food stalls with diverse food offered by the traders at Beresford Square. Stories
of local traders have been featured at the Museum of Docklands exhibit and on hoardings
in the Royal Arsenal site prior to the launch of the Woolwich Works cultural centre at the
Royal Arsenal.

4. Discussion

Our ‘critical system dynamics’ analysis enabled us to capture not just the ‘deep urban
layers’ ‘we can see’ through material traces of the past but more importantly, what ‘we can
feel’ and ‘experience’ [1]. In other words, we contend that through ‘critical system dynamics’
we can identify the often ‘invisible’, intangible, ‘deep values’ of a place. Although the
resulting model merits application and validation on the ground, the process of mapping
the ‘deep transformation’ of Beresford Square through historic and social research made the
unfolding of the ‘deep values’ of the place feasible. By doing so, urban planning and urban
conservation policies can build upon the deeply embedded features of a place alongside
contemporary perceptions of this place to provide sustainable solutions for the present
and future.

It could be argued that the ‘deep values’ and ‘deep features’ of a place we refer to echo,
to some extent, the notion of ‘genius loci’ [49,50]. The concept of ‘genius loci’ has been
defined as the ‘intangible quality’, the ‘spirit’ or soul’ of a place, which can be perceived
physically and/or spiritually [49] (p. 225). ‘Genius loci’ reveals itself ‘through visible tangi-
ble and perceivable non-material features’ and is ‘made known by underlying processes’ as
it signifies a process that is happening which ‘cannot intentionally be created’ [49] (p. 225).
Hence, the ‘genius loci’ or ‘spirit of the place’ is a temporal, dynamic concept as it encom-
passes all the temporal visible or invisible layers that have shaped the ‘soul’ of the place.
However, as an urban space, and even more so a historic urban environment, is in constant
flux, we should approach the notion of ‘deep values’ (or genius loci) as a ‘complex’ and
‘systemic’ concept, a dynamic ‘assemblage’ the analysis of which can benefit from systems
thinking and respective methods.

The critical role that ‘deep values’ can play in urban transformation projects advances
our ‘urban heritage dynamics’ perspective. We offered the ‘urban heritage dynamics’
perspective in the earlier sections of this article as an alternative approach to urban ‘renewal’,
by which land occupied by ‘obsolete structures’ of heritage value is revived through
adaptive reuse [2]. The focus was intentionally a material one in order to note the shift
from traditional urban dynamics focusing on demolition to adaptive reuse. The in-depth
analysis of the case study calls for an expansion of this approach by including the ‘deep
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values’ of ‘deep features’ of a place. Hence, an ‘urban heritage dynamics’ approach refers
to the sustainable transformation of historic urban areas through the ‘adaptive reuse’ of
existing material traces of the past in ways that build upon the ‘deep values’ of a place. To
do so, it is important to investigate how ‘materials’, ‘competencies’ and ‘meanings’ have
interplayed over time [26] alongside ‘senses and emotions’, ‘space/place/environment’,
‘time’ and ‘resources’ [1,2]. In the case of Beresford Square, the materiality of the place
shifted through the construction and demolition of residential or leisure buildings, the
presence and re-routing of trams and buses, the increase and decrease in market stalls. By
the appearance or disappearance of certain material manifestations of the area, certain
competencies occurred or vanished such as driving trams, selling particular products in the
market, cooking certain foods. This affected the ways in which the place was ‘sensed’ over
time by the local inhabitants. The place was transformed from a place of connectivity, social
transaction and a ‘passing by’ point into just a ‘passing by’ or ‘through’ area. Resources
associated with investing in the revival of the area proved inadequate when failing to
capture the ‘deep values’ of the place. Hence, among all the dynamic elements of urban
heritage dynamics, the element of ‘senses’ and ‘emotions’, in this instance, proved to be
amongst the most significant aspects of the dynamic transformation.

5. Conclusions

This article aimed to explore the dynamic transformation of Beresford Square in Wool-
wich, its historic Gatehouse and its market through the use of ‘critical system dynamics’.
By doing so, the article unveiled the visible and invisible ‘deep layers’ of the historic
transformation of the area. A system dynamics diagram (causal-loop diagram) was created
demonstrating the non-linear relationships between socio-cultural and economic factors
that contributed to the sustainable growth or decline of Beresford Square, Beresford Gate,
and its market. By ‘zooming in’ on a focal area, the area of Beresford Square, we were able
to capture the micro-dynamics of this site which are often disregarded, but which are key
for developing sustainable future conservation and transformation strategies. However, it
is important to keep in mind that this area is also part of a wider urban environment that is
going through rapid transformation and change. Indeed, as shown through the causal-loop
diagram, wider socio-physical changes have directly impacted Beresford Square.

Why is tracing the ‘deep values’ of a historic area important for urban planning and
conservation policies? In order to answer this question, we need to consider the unintended
consequences of failing to do so in the case of Beresford Square, Gate and Market. Our
‘critical system dynamics’ analysis showed that the ‘deep character’ of Beresford Square
lies in the ways the square functioned as a vibrant ‘meeting’ and ‘passing by’ point in space,
occupied by trams, buses and market stalls. While this is an ‘immaterial’ quality, it could
be argued that it is echoed materially in the presence of Beresford Gate. Hence, although
Beresford Gate appears as a monument disconnected from its original site and function, in
reality it functions as a ‘material reminder’ of the ‘deep values’ of the place. As shown in
the previous sections, former attempts to revive the square and its market failed to build
upon the ‘deep features’ of the place. Most endeavours of revitalisation focused on how to
‘aesthetically’ enhance the square by imposing an ‘order’, almost ‘pristine’ arrangement of
space layout. However, these efforts were in a way against the very nature of the place,
which evolved organically over the years, creating a space of ‘disorder’, ‘fusion’ and even
‘chaos’ at times, but one that accommodated the social practices and cultural heritage of the
people using the space.

Recent strategies to revive the square and its market seem to be starting to address the
‘deep values’ of the place by exploring ways in which the Gate can be transformed into a
‘passing by’ point, allowing connectivity and social interactions between Woolwich Town
Centre and the Royal Arsenal [51]. Although originally Beresford Gate was listed due to
its historic significance during the widening plans of the Plumstead Road as a means to
preserve it for demolition, it can now play a significant role in reviving the ‘deep spirit’
of the place. There are also efforts to increase the number of market stalls through the
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introduction of new food stalls reflecting the cultural diversity of the area [51]. This may
contribute to the revival of the character of the place as space of connectivity, gathering
and interaction.

The in-depth, dynamic examination of the transformation of Beresford Square can
showcase a series of implications for future urban planning policies. The complexity,
for instance, of the layers of values attached over time to a heritage area requires the
application of appropriate techniques and methods that move beyond tick-box consul-
tation exercises. The ‘Deep Cities’ toolbox (www.deepcities-toolbox.unifi.it (accessed on
25 August 2023)) that has been designed by the research team aims to address this gap by
offering a suite of participatory methods and dynamic tools that can be applied in tight
timeframes. Recommendations emerging from the ’Deep Cities’ project include the wider
adoption of people-centred methods, to understand the complex social values associated
with deep cities, and the need for a holistic approach to urban heritage management, en-
suring involvement by a wide range of stakeholders throughout urban change processes
and recognition of grassroots, community heritage practices. A detailed paper on recom-
mendations for practitioners and policymakers emerging from the ‘Deep Cities’ project is
currently in preparation.

We would like to conclude this article by stating that the causal-loop diagram devel-
oped in this case cannot represent the dynamics of every single urban heritage area. On the
contrary, the dynamics for each area will be peculiar and distinct. However, the process of
applying the method can be generalised and applied in similar case studies. We thus hope
that we offered a new conceptual and methodological approach to the understanding of
the dynamic transformation of historic urban areas, as well as a tool to communicate the
results of such studies with planners and conservation officers.
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