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Welcome to the Dynamics of Panarchy Conference in Gothenburg 27-28 November 2025. The 
conference is the 23rd meeting within the AESOP, Association of European Planning Schools. 
Read all about the conference on the conference web: Chalmers AESOP Conference - The 
Dynamics of Panarchy - Gothenburg, 27-28 Nov 2025 

Planning and design often remain a hierarchical and linear process of planning, implementation 
and maintenance that meet with increasing political ambitions for inclusion, diversity and the 
critique of a technocratic agenda to spatial transformations. Initiatives in both practice and 
research constantly seek to combine both top-down and bottom-up approaches. For example, 
the recent missions of the European Union to strengthen innovation and development through a 
combination of overall political leadership and local implementation. 

The connection between complexity science and spatial planning has, for at least the last 20 
years, put the “the perspective of a world in flow, which feeds dissipative systems, through 
which these adapt and self-organize more or less continuously” (de Roo, 2018, p.28). However, 
few researchers and practitioners truly engage with the panarchic dynamic of complex adaptive 
systems and the theoretical and methodological implications – Non-hierarchical and mutual 
interaction, self-organization between actors, as well as structures and scales of transformation 
that follow (Gunderson & Holling, 2002). Furthermore, the transfer of a panarchic and adaptive 
model, developed for describing ecosystems, to describing social systems poses critical 
questions. Beside adaptation, how do we deal with sustaining a diversity of subsystems? And 
how do we counteract negative effects such as socio-spatial inequalities and an uneven 
geographic development? 

We invite scholars and scholarly practitioners to contribute with research and initiatives that 
engage with the dynamics of local-regional spatial transformation and the relations between 
actors, sectors, levels and scales through the lens of complexity theory, and especially working 
with panarchy, self-organisation, and the non-hierarchical interaction and dynamics of multi-level 
planning. How can transformations be more effectively conceptualised theoretically, while being 
grounded in local-regional realities? 

We look forward to welcoming you to Gothenburg. 
  
Nils Björling, Joanna Gregorowicz-Kipszak, Jorge Gil, Julia Fredriksson, Flavia Lopes, Roos 
Teeuwen, and Marco Adelfio  
Local Organising Team 2025  
  
Christian Lamker, Jenni Partanen  
Thematic Group Coordinators 
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Make it simply complex! Post-growth as curse or hope for spatial planning practice? 

The discipline of spatial planning started grappling with the limits to growth already in the 1970s, further 
accelerated by the incorporation of sustainable development in the 1990s and the central positioning of 
climate change and climate adaptation more recently. Conceptualising the world in flow has enabled a 
generation of scholars to plan in uncertainty and open pathways, instruments, and tools, for local and 
bottom-up approaches. Spatial planning research was and is highly confident to have clear answers to 
societal challenges. However, first conferences now begin to discuss ‘the death of socio-economic 
transformations’ (e.g., Dortmund Conference 2025) and associated concepts. Contradictions surface. 
Research evidence is unambiguous, and planning has developed straightforward answers what to do; 
policy recommendations and researcher’s social media accounts are full of ‘musts’ towards politics and 
practice. Did we make it too simple, overlooking both real systemic burdens and individual challenges to 
change roles and practice? What does this tell us about our own roles or self-understandings in planning 
research and planning practice? 

Since almost ten years, spatial planning witnesses a growing engagement with more systemic critiques and 
questions – from individual activism to structural changes. With post-growth planning debates moving 
into the core of European planning debates and conferences, a critical engagement is looming. Post-
growth planning has messages for established fields like infrastructure (Verweij et al., 2025), local 
economic development (Rydin, 2025), and land-use planning (Lamker & Terfrüchte, 2024). However, 
none of these messages give clear recommendations for one or the other: linear or non-linear processes? 
Bottom-up or top-down decision-making? Centralised or autonomous coordination? Taking a system’s 
theory perspective inspired by Niklas Luhmann (1987; 2018), this contribution argues that planning only 
exists as long as it does plan, which means dealing with such tensions by known – often even legally 
accepted – yet vague concepts like weighing of interests, practical judgement, good professional practice, 
prudence, or even wisdom. It argues for post-growth planning as a hope for driving future spatial changes 
within spatial planning. It will outline the individual challenges this poses within spatial planning and in 
particular the desires, values, emotions, and perceptions, nested within planners.  
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Practicing in the Panarchy:  
Reimagining the Role of Spatial Practitioners in Non-Linear Urban Transformations 

 

 

Abstract 

In the context of increasingly complex and uneven urban transformations, the conventional role of the 

architect or spatial practitioner—as an expert delivering design solutions within linear, technocratic 

planning frameworks—proves inadequate in addressing the entangled social, spatial, and ecological 

challenges of contemporary cities. This paper argues for a reimagination of the spatial practitioner’s 

role as a connector, facilitator, and co-learner within non-linear, adaptive, and multi-scalar planning 

processes. Grounded in complexity theory and the concept of panarchy, the discussion situates spatial 

transformation as an emergent and relational system—composed of diverse actors, temporalities, and 

interactions that cannot be fully anticipated or controlled through traditional planning methods and 

spatial practice. 

The argument is informed by an ongoing action research process in Tynnered, a socio-spatially 

marginalized neighborhood in Gothenburg, Sweden. Rather than presenting a case study of a 

completed intervention, the paper reflects on a situated and evolving inquiry that explores how spatial 

practitioners can meaningfully engage with local initiatives to catalyze emergent transformation. 

Through a series of interconnected actions—including the Summer Space program (involving youth in 

participatory dialogue and spatial literacy), the resident-led Safirträdgården community garden, and 

creative engagements with children and parents—the research investigates how small-scale, co-

created practices contribute to imagining and enacting alternative urban futures. 

These activities exemplify a practice of architecture that transcends the boundaries of design-as-

product, and instead positions the practitioner as an embedded actor working across multiple systems 

and scales. By cultivating platforms for dialogue, linking top-down structures (e.g., institutional 

initiatives like Destination Tynnered) with bottom-up energies, and enabling collaborative learning 

among stakeholders, the spatial practitioner becomes an agent of relational agency and 

infrastructuring. 

The paper critically reflects on the methods, challenges, and transformative potential of such a role, 

emphasizing the need for humility, reflexivity, and long-term commitment. It argues that spatial 

practitioners can contribute to systemic change not merely through physical interventions, but by 

nurturing care-full relationships, supporting local agency, and sustaining iterative processes of 

negotiation and renewal. Ultimately, the paper calls for an expanded professional ethos—one that 

reimagines the architect as an actor embedded within socio-ecological systems, working with 

uncertainty and emergence to support plural, situated, and just spatial futures. 
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Abstract 
The European initiatives of the New European Green Deal, Fit for 55, and the New European Bauhaus are 
all examples of how a mission-based approach aims to re-establish political leadership in sustainable 
development (Mazzucato, 2020). Common missions have the power to unite forces and share 
responsibilities among actors across diWerent sectors and levels. However, the spatial transformation 
driven by ongoing re-industrialization in Sweden highlights the need to critically examine a modernist 
approach to planning and to strengthen possibilities for re-negotiation and the transfer of knowledge “up” 
and “back” within the planning process (Hemström & Björling, 2022; de Roo et al., 2012). 
 
This paper aims to explore how knowledge transfer between planning levels influences sustainable spatial 
transformation in the context of the green transition. The paper also discusses how local and national 
actors negotiate responsibilities and how integrating local and international knowledge can manage 
emerging conflicts and uneven geographic development but also leveraging untapped potential revealed 
when the missions are grounded locally. 
 
This paper presents an ongoing collaboration with the Swedish government on policymaking for smaller 
towns. It uses the establishment of a new mine in Vittangi, in the northern part of Sweden, as an empirical 
example of negotiations between the Municipality of Kiruna and the Swedish state. 
 
Tentative results suggest that knowledge transfer between planning levels can be characterized as a 
panarchy system involving both revolt and remembering (Holling, 2001). However, the urgency of the 
green transition tends to limit the possibilities for new knowledge developed during this process to guide 
the re-negotiation of overall missions. To address this, the paper argues for the need to: 1) include local 
knowledge at the state level, and 2) incorporate (inter-)national knowledge at the local level.  
 
Furthermore, the study indicates that a more diverse landscape and an assemblage of local spatial 
conditions can be seen as important factors in strengthening long-term resilience and the capacity to 
handle still unknown futures and the implications of the ongoing green transition. 
 
 
References 
- Hemström, K., & Björling, N. (2022) Beslutsstöd för knäckfrågor – En modell för begreppslig 

ordning och reda. CMB rapport 2022: nr 1. Centrum för Management i byggsektorn: Göteborg. 
- Holling, C., S. (2001). Understanding the Complexity of Economic, Ecological, and Social Systems. 

Ecosystems (2001) 4: 390-405, Springer Verlag. 
- Mazzucato, M. (2020). Mission Economy – A moonshot Guide to Changing capitalism, Penguin Random 

house. 
- de Roo, G., Hillier, J., & Wezemael, J. V. (2012). Complexity and planning: Systems, assemblages and 

simulations. Burlington, VT: Ashgate. 



Panarchic Urban Morphologies: Adaptive Cycles Between 
Regulation, Market, and Everyday Space in Rapidly 

Transforming Cities 

 
Azadeh Mohajer Milani 

Assistant Professor, Department of Environmental Design, Faculty of Environment, University 

of Tehran, Tehran, Iran, 14155-6135; email: a.milani@ut.ac.ir 

 
 
 
Urban form rarely changes in a predictable or linear way. Cities evolve through overlapping cycles 
of planning, market intervention, and everyday spatial adaptation. This paper explores these 
intertwined dynamics through the concept of panarchy, a framework describing how complex 
systems adapt and reorganize across interacting scales. By applying this perspective to urban 
morphology, the research examines how transformations occur in cities where top-down 
regulation, market forces, and bottom-up spatial practices continuously shape one another. 
Drawing on empirical research conducted in Tehran, the study traces how adaptive cycles of 
control, stagnation, and reorganization emerge within the city’s residential fabric. Through a 
combination of typo-morphological analysis, planning document review, and field observation, it 
investigates how regulations intended to stabilise form and land use often generate unplanned, self-
organising responses—producing diverse spatial outcomes across different socio-economic 
districts. These cycles reveal a panarchic relationship between institutions seeking order and 
residents improvising within or around that order. 
Findings suggest that morphological resilience arises not from preserving stability but from 
enabling the capacity to reorganise after disruption. When read through the lens of panarchy, the 
city appears as a multi-layered adaptive system, where spatial, institutional, and social 
subsystems interact non-hierarchically to sustain diversity and continuity. 
While the case of Tehran unfolds in a Global-South context, its adaptive cycles mirror challenges 
increasingly visible in European cities facing housing pressures, market volatility, and circular-
economy transitions. Understanding how local morphologies reorganise under multi-scalar 
pressures offers insights for planners and designers seeking to balance regulation with flexibility 
and inclusivity. 
The paper concludes by proposing an adaptive design ethos that recognises the interdependence 
of regulation, market dynamics, and everyday spatial agency—where resilience is achieved not 
through control, but through openness to change and learning across scales. 
 
Keywords: Urban morphology · Panarchy · Adaptive cycles · Resilience · Self-organisation 



References: 

• Gunderson, L. H., & Holling, C. S. (2002). Panarchy: Understanding Transformations in 
Human and Natural Systems. Washington, DC: Island Press. 

• de Roo, G. (2018). Ordering Principles in a Dynamic World: Complexity and Planning. 
Cheltenham: Edward Elgar. 

• Portugali, J. (2021). Complexity, Cognition and the City. Cham: Springer. 
• Hillier, B. (2007). Space is the Machine: A Configurational Theory of Architecture. 

Cambridge University Press. 
• Batty, M. (2013). The New Science of Cities. Cambridge, MA: MIT Press. 





The pulse of a region: Sensing the multi-scalar dynamic flows of 
metropolitan regions 
 
Authors. 
Teeuwen, Roos1     roos.teeuwen@chalmers.se 
Gil, Jorge1      jorge.gil@chalmers.se 
Gregorowicz-Kipszak, Joanna1   joanna.gregorowicz@chalmers.se 
 
 1 Chalmers University of Technology, Gothenburg, Sweden 
 
Abstract. 
Traffic flows are an important dynamic dimension of metropolitan regions, representing 
mobility of both persons (in public transport, driving, cycling, or walking) and goods 
(transported locally and globally, to businesses and consumers). These traffic flows are 
complex, multi-scalar, and intertwined, and capturing this pulse and understanding these 
flows is necessary to plan for a healthy region. However, traditional travel survey and sensor 
data capture flows only in limited locations, typically ignoring secondary roads or entire 
areas, measuring only once every few years, or only from a small sample of participants. In 
this work, we aim to explore the potential and challenges of mobile phone geolocation data 
as a novel and large data source for capturing the complexity of traffic flows in metropolitan 
regions at high resolution and multiple spatial and temporal scales. For example, mobile 
phone geolocation data can be used to map flows anywhere and anytime, beyond the large 
capillaries, and help diagnose where and when intervention is needed the most. These data 
can also allow to gain insight into previously unmapped places such as peripheral areas or 
local roads and to assess changes and impact of interventions over time. We present 
several analyses of flows at different spatial and temporal scales (e.g. hours to months or 
years). Yet, calibration is necessary to tackle representation bias, care is needed not to 
reveal an individual person’s travel patterns or the lay-out and use of strategic locations, and 
ethical sensitivity warrants cause depending on the research purpose, context, and the 
potential integration with other data. With this work, we contribute towards a novel approach 
for capturing regional dynamics, ultimately supporting the planning of healthier and future-
proof environments. 
 
Keywords. Mobility, multi-scalar analysis, mobile phone data, metropolitan region, data-
driven planning 
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Informal mobility or Paratransit systems are characterised as public transport systems which operate on ‘self-
regulations’ by individual paratransit drivers/ owners, lacking central supervision control. They directly interact 
with the formal mobility systems (bus systems), largely impacting the mobility of people within the city. The day-
to-day dynamics within the bus system in terms of bus delays and disruptions in bus frequencies create 
systemic gaps, between the spatial-temporal services bus system provides and the spatial-temporal users’ 
travel needs. Paratransit systems dynamically re-organise themselves, to cater to this systemic gap. This 
reorganisation generates cross-scalar spatial-temporal changes within the system, leading to the emergence 
of new spatial-temporal patterns. The paper discusses ‘panarchy’ as cross-scalar interactions with the urban 
mobility system, examining the ‘reorganisation’ aspect of the adaptive cycle within complex adaptive systems. 
This paper forms part of a wider PhD research which conceptualises an urban mobility system as a complex 
adaptive system, comprising of dynamic cross-scale interactions at multiple spatial and temporal scales - bus 
system at a macro scale, paratransit system at a middle scale and users' travel needs at a micro-scale. This 
paper focuses on how the middle scale system (autorickshaws) continuously self-organises itself in response 
to the spatial-temporal systemic gap created because of the cross-scale interactions between macro-scale 
(Mo Bus) and micro-scale system (users’ travel needs). For this purpose, a mixed-method approach involving 
GPS vehicle tracking along with a semi-structured interview is employed. GPS vehicle tracking is conducted for 
25 autorickshaw vehicles operating within Khandagiri neighbourhood. The trackers record time and date stamp 
and GPS coordinates at one second resolution, for a period of one week. In addition to GPS tracking, semi-
structured interviews are conducted with 25 autorickshaw drivers to capture the qualitative aspects of the 
decision-making process behind day-to-day operations that are autonomously regulated by paratransit drivers. 
The findings reveal the phenomena of self-organisation of paratransit system – occurring at the middle scale - 
as an adaptive reaction to the systemic gap resulting from the interaction between micro and macro scale 
systems. 
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We live in times of multiple uncertainties in diLerent systems, from climate change and 
planetary urbanization that scale challenges at regional and global levels, to the reduction of 
social and other wellbeing of urban populations. For the sake of sustainability and resilience, 
cities should adopt active and transit-oriented mobility solutions, but also improve food 
security and find ways to support people’s mental and physical health. Here we outline a 
systemic approach using Urban Agriculture (UA) as an overarching theme binding these 
together. Moreover, we study theoretically the multiple complexities created by the 
interlinkages of these systems and suggest solutions for their adaptive planning. 

Previous mobility/accessibility-oriented schemes like the X-minute city or Transit Oriented 
Development (TOD) have stressed the role of proximity, e.g. between home, daily amenities, 
and transit stops, within people’s daily activity landscapes, allegedly encouraging active 
mobility and health while supporting vivid urban life. On the other hand, literature on UA 
emphasizes positive social and psychological aspects, along with physical ones (nutrition, 
contact with soil microbiome), while also increasing green urban environments. However, 
merging UA systems and proximity-based thinking as part of people’s daily choreographies 
can make a significant contribution to study of wellbeing and resilience in cities. 

These systems – UA (both production and distribution) and diverse accessibility–mobility–
landscape as its environment – together with their myriad interlinkages are very complex, and 
many of their aspects, for example regarding future cumulative possibilities in agrotech and 
its scaling, are still unknown. Moreover, the interplay of entangled self-organization and self-
governance in spatial configuration increases this complexity significantly. 

Here we outline a research agenda to build a systemic approach to better understand the UA–
A/M models, their coupled dynamics, and possibilities for their planning. We adopt the theory 
of CAS, Panarchy, and aim to conceptualize UA by further translating it into ecological 
metaphors such as species, niches, ecosystems, and biomes, which help to frame its 
diversity and systemic dynamics. 
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We ask how to capture the panarchy – the complex dynamics of self-organization and 
emergent features rising from dissipated decision-making in UA; how to guide the UA–mobility 
processes with adaptive planning tools; and how to ontologically consider both SO and SG in 
an integrated way. 

We will start by building a taxonomy of UA “species,” and classify typologies of UA types; map 
their most likely habitats for each; recognize possible ecosystems; and their interactions, and 
cross-scalar dynamics (panarchy). We will suggest potential self-organizing rules according to 
which they gravitate to certain locations, creating patterns. Based on these emergent rules, 
we aim to build a conceptualization of dynamics in the system (of systems), and spatially 
simulate allocation of species in suitable habitats in the case city (Tallinn), recognizing the 
biomes and ecosystems they create. 

We will next evaluate the needs to steer them and suggest normative rules that hinder 
unwanted progress while allowing self-organization. Rules may concern the local level 
(agents or agent–environment interactions), the meso level (between patterns), or the 
systems level (top-down policies), or combinations of these. We aim to create an overview of 
potential adaptive methods, and potential or actual discrepancies in current policies 
regarding the needs of complex, evolving city systems. 

Third, we will conceptualize the furcative dynamics in how self-governance takes over from 
self-organization in UA, applying Anthony Giddens’ concept of structuration. We elaborate the 
diLerences and similarities of these two processes in the framework of deep ecology and an 
ecocentric view, considering human reflexivity as just an emergent level of ‘capacity to plan’ 
found also in other species. The implications of this furcation on patterns and the panarchy of 
city systems are discussed in the end. 
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Abstract 

 
Understanding the urban heat island (UHI) effect and its links to environmental injustice is critical for 
designing equitable climate adaptation strategies. While past research has examined spatial UHI 
patterns and socioeconomic disparities, fewer studies have explored how urban environmental 
features—such as vegetation, water systems, and built form—shape UHI exposure across social groups. 
This gap limits efforts to model UHI accurately and develop targeted, just interventions. 
 
To address this, our study applies interpretable ensemble machine learning techniques via the 
AutoGluon framework to assess how environmental variables influence UHI exposure in Vancouver 
and surrounding areas. AutoGluon integrates multiple learners—including random forests, gradient 
boosting machines, and neural networks—to optimize predictive accuracy and manage complex 
nonlinear relationships. We model UHI across four scenarios (summer/winter; day/night) using 1,660 
Dissemination Areas, combining seven environmental variables (e.g., NDVI, building form, water 
proximity) with nine sociodemographic indicators. Spearman correlations reveal social disparities in 
exposure, while simulated interventions (0–2x) evaluate UHI reductions for different groups. 
 
Findings show that vegetation and water access are most effective for reducing UHI in summer, while 
built form and road density matter more in winter. However, nature-based interventions can widen 
inequalities if applied uniformly. In contrast, adjusting urban form offers more balanced benefits, 
especially for marginalized communities. Vulnerable groups—such as low-income, non-citizens, and 
those with limited education—consistently experience greater UHI exposure, especially at night and in 
winter. 
 
This research presents an integrated framework that links interpretable machine learning with social 
vulnerability analysis and intervention simulation. It advances theoretical understanding of socio-
spatial inequalities in urban climate exposure and offers actionable insights for planners to design 
context-sensitive cooling strategies. By aligning thermal resilience with environmental justice, the study 
supports more inclusive and adaptive urban transformation. 
 
 
Keywords: Urban heat island (UHI); Environmental Justice; Socio-spatial vulnerability; Machine 
learning for planning; Adaptive mitigation 
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The Büchel District in Aachen. 

 
Javier Ostos-Prieto,  

RWTH Aachen University (Germany)  

javier.ostos.prieto@staedtebau.rwth-aachen.de  

Abstract  

Urban design plays a critical role not only in shaping new urban growth but also in addressing 

the regeneration of neglected and obsolete urban areas. Many of these areas, often the result 

of historical planning deficits, present complex challenges—especially in heritage-sensitive 

contexts such as UNESCO World Heritage cities. While conservation policies and buffer zones 

aim to preserve cultural value, they often impose constraints on the transformative capacity of 

urban design. This paper explores whether urban regeneration can be achieved within such 

protected settings, and how design might adapt to current demands for inclusion, resilience, 

and spatial justice.  

The case of the Büchel district in Aachen, Germany, is a degraded zone within the UNESCO buffer 

zone. Despite the launch of an international design competition in 2015 intended to revitalize 

the area, no intervention has been implemented ten years later. This impasse highlights the 

limitations of a traditional, hierarchical planning approach that follows a linear path of planning, 

execution, and maintenance, often disconnected from local dynamics and social complexity. 

Through a three-phase methodology (historical analysis, current spatial assessment, and 

evaluation of the 2015 proposals), this study reveals how urban design must engage with 

complexity theory and adaptive systems thinking. Instead of fixed, top-down visions, spatial 

transformation processes should foster non-hierarchical collaboration, mutual learning, and 

self-organization across scales and actors. Drawing on the concept of panarchy, which 

emphasizes dynamic change, feedback loops, and the resilience of systems, the research 

advocates for an iterative, design-thinking approach that allows speculative, context-sensitive, 

and evolving interventions. 

Findings suggest that while some proposals risk undermining the authenticity of Büchel’s 

historical fabric, others, specially those supporting mixed uses, micro-centralities, and flexible 

public spaces, promote a regenerative dynamic rooted in local conditions. The interplay of top-

down political frameworks with bottom-up community input, as seen in recent EU urban 

missions, offers a promising path forward.  

In conclusion, urban regeneration in heritage-protected contexts can succeed if planning and 

design shift toward complex, adaptive frameworks that embrace uncertainty, decentralize 

control, and prioritize relational, multi-level processes. Büchel thus becomes a test case not just 

for heritage-compatible design, but for rethinking spatial transformation as a continuous, 

participatory, and adaptive endeavor. 
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The challenge of speeding up infrastructure renewal:
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Worldwide, infrastructure providers are increasingly confronted with ageing infrastructures that
urgently require refurbishment and renewal. For example, the German Bundestag announced to
invest 500 billion Euros in infrastructure, including renewal of (digital) highways, railways and energy.
The challenge for infrastructure providers is huge and the Ɵme to accomplish this task is limited. In
the Netherlands, infrastructure providers, such as Rijkswaterstaat, ProRail and TenneT, choose to
speed up their process, as compared to their normal tasks. As a consequence, the project-orientated
approach is embraced, more or less shielding off the projects from their environment. This is
illustrated by Rijkswaterstaat’s Director General elaboraƟng on the redirecƟon of the organizaƟons’ 
focus: “We choose to be an asset management organizaƟon, in short: maintenance and replacement
of assets” However past experience learns that this approach may just lead to delay.  The socio-
technical raƟonality brings forth standardizaƟon, strict procedures as means to  limit complexity and
hedging risks. Planning for infrastructure renewal affects - and is affected by society, as infrastructure
is embedded in its surrounding area and its interconnected issues. This means that complexity can
only be harnessed, not limited as such. Therefore, it is quesƟonable to what extent this approach will
enhance planning for renewal. From the closely related field of spaƟal planning there is evidence that 
interconnected issues and funcƟonaliƟes bring forth interdependence and require collaboraƟve 
approaches and incorporaƟon of a variety of interests (and thereby values) to enhance planning.
However, implementable concepts that integrate infrastructure and spaƟal planning approaches are 
scarce and clearly needed to create a win-win situaƟon. To fill this research gap, our study aims to
gain a deeper understanding on how renewal (and its speeding-up) is appreciated and implemented
by infrastructure providers and how societal value is perceived and incorporated within these
approaches. The first phase of the study focusses on the Netherlands, and we hope this will bring a
set of paƩerns and dilemmas to discuss on the Aesop congress. In the conƟnuaƟon of the study we 
will focus more on an internaƟonal comparison and valuaƟon of the different ways infrastructure
providers use to deal with aforemenƟoned challenge.
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Around the world, numerous towns and cities have been established over the ages. Some are local or 
regional trading hubs, while others were the capitals of mighty empires. Not all these cities persisted; 
many have fallen, and only their ruins remain, for example, Babylon, Knossos, Petra, Troy, Carthage, 
Angkor and Tikal. Yet others, such as Damascus, Athens, Rome, London, Paris, Mexico City, Kyoto, Xi’an, 
and Nanjing – along with innumerable smaller cities - have endured despite calamities such as wars, 
epidemics, fires, droughts, and natural disasters. The concept of Panarchy and the adaptive cycle, 
developed by Gunderson and Holling (2002), is an appropriate framework to interpret cities as systems 
that experience structured cycles of growth, rigidity, collapse, and renewal that resilient places 
experience. Unlike static planning instruments that reflect administrative time, the adaptive cycle 
perspective acknowledges that change occurs at multiple scales, each with its own time. 

We ask whether Panarchy and the adaptive cycle can be adopted as a governance framework aligned to 
the developmental timeframes experienced by cities, particularly under conditions of institutional strain, 
spatial inequality, and policy drift as experienced in South African metropolitan areas. The South African 
urban condition reflects a structural misalignment between the planning time assumed by institutions 
and the actual developmental timing experienced by cities.  Planning instruments, such as integrated 
development plans and spatial development frameworks, assume institutional continuity, fiscal stability, 
and linear urban growth. These instruments are designed around fixed five-year policy cycles. However, 
the realities on the ground reveal various spatial systems undergoing recurrent cycles of build-up, 
stagnation, collapse, and reorganisation  

This paper explores Panarchy and the adaptive cycle as a governance framework and argues that planning 
must respond to the time of the city, not the calendar of the institution, if spatial transformation is to be 
effective and sustained. Several complementary frameworks are integrated to strengthen this approach, 
including complex adaptive systems, social-ecological systems, Institutional Analysis and Development, 
and Multi-Level Perspective transitions. These frameworks provide both analytical depth and 
implementation logic across the adaptive cycle.  

We find that the operationalisation of Panarchy through the national medium-term development 
framework and other planning instruments requires more than policy alignment; it necessitates 
institutional restructuring and procedural innovation across all spheres of government. Recognising 
systemic phase variations (r, K, Ω, α) is insufficient unless matched by reforms in decision-making 
mandates, budget frameworks, and intergovernmental coordination mechanisms. This requires planners 
to shift focus. Planning must no longer be timed to electoral cycles or statutory timelines, but to system 
phases. When a municipality is in K-phase rigidity, the task is regulatory reform. When it enters the Ω-
phase collapse, planners must facilitate stabilisation. When α-phase reorganisation emerges, support for 
pilot experimentation and adaptive permitting becomes essential. Urban systems move in time. 
Governance must follow. Panarchy, reinforced by practical frameworks, gives South Africa the tools to 
govern with time—not against it. 
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Paper Title- 
Negotiating Planning and Informality: Navigating Urban Panarchy in 
Ahmedabad’s Juhapura 

1. Abstract 
This paper unravels the embedded complexities within the hierarchies and structures of the urban 
planning system against the religious and political landscape of Ahmedabad, India. By examining the 
nature of urban informality prevalent in the Muslim ghetto of Juhapura, the paper not only 
challenges the conventional top-down planning paradigm, but also demonstrates how the political 
complexity and fuzzy-netted power structures transform urban spaces, sometimes by establishing 
subsystems that react unpredictably with the planning system. 

 
Theoretical insights on urban informality in the Global South integrated with empirical evidence 
from the case of the Muslim ghetto of Juhapura, Ahmedabad, present informality not merely as 
illegal practices but as nuanced processes forming a sub-system that strive for legitimacy under 
restricted development models. Various insurgent practices inform and shape urban informality in 
Juhapura as fluid, unofficial yet significant and self-organising processes. Here, instead of an urban 
by-product, informality is recognised as a balance of control and survival, a self- organising logic of 
operation, and an epistemology of planning itself. 

 
The ‘panarchical’ nature of this case iterates how bottom-up processes form urban sub-systems 
which continuously adapt and strive under overarching religious political structures. This study 
situates the case within broader debates on complexity and urbanism, advocating for an adaptive, 
expanded and inclusive planning approach in the Global South, in both theory and practice. 
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Abstract 

Peri-urban areas are complex and dynamic territories characterized by fluid land-use 

patterns, shifting socio-economic conditions, and overlapping governance domains. This 

complexity contributes to systemic vulnerability of peri-urban areas, resulting from 

institutional fragmentation, functional hybridity, and the inadequacy of conventional 

planning approaches in managing rapid and uncertain transformations. Recognizing 

peri-urban areas as complex adaptive systems, this study investigates: How can adaptive 

planning enhance resilience in peri-urban areas through system interactions? While 

adaptive planning has been proposed as a promising approach to building resilience 

under uncertainty (Davoudi, 2021), its mechanisms remain underexplored, especially in 

the peri-urban context. This research conducts a comparative qualitative analysis across 

peri-urban areas in Liaoning (China), the Ruhr region (Germany), and Groningen 

(Netherlands). It develops a conceptual framework identifying three interrelated 

attributes, persistence, adaptability, and transformability, that shape systemic resilience. 

The study further examines how adaptive planning can guide interactions from material, 

institutional, and organizational dimensions under varying contexts to influence these 

attributes, thereby building resilience in peri-urban areas. By integrating CAS theory with 

planning practice, this study advances theoretical understanding of the concrete 

processes through which adaptive planning fosters resilience. Methodologically, it offers 

a conceptual lens to interpret peri-urban complexity and inform planning responses. 

Practically, the research provides tailored strategies derived from multi-case analysis to 

enhance adaptive and transformative capacities of vulnerable peri-urban areas under 

conditions of rapid change and uncertainty. 
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Sensing urban form transitions: leveraging open geospatial infrastructures for just 
urban planning. 
 
Fabio Bayro Kaiser, RWTH Aachen University 
 
Keywords: open geospatial infrastructures, urban transitions, urban complexity, peer-
reviewed analytics 
 
This paper examines how open geospatial infrastructures can alter the perception of urban 
form transitions, particularly in situations where exclusive data systems limit traditional spatial 
analysis. Although urbanisation occurs through non-linear, self-organising processes at 
multiple scales, much urban research remains limited by hierarchical data models, biased 
definitions, and unequal access to high-resolution spatiotemporal data. In response, this 
study applies a complexity-informed framework, to explore urban form transitions as an 
emerg ent, adaptive process. This is operationalised through empirical analyses using multi-
source, open-access datasets, such as the Global Human Settlement Layer, the World 
Settlement Footprint, and the Dynamic World. 
 
Open geospatial infrastructures, comprising open-access data, interoperable standards, 
open-source tools, and enabling policy frameworks, serve as the backbone of this approach. 
Methodologically, the study integrates AI-supported remote sensing with spatial indicators, 
including expansion thresholds, morphological classifications, and population distribution 
metrics, to trace urban form transitions across diverse geographical contexts. Particular 
focus is placed on identifying critical thresholds and nested interdependencies in urban form 
that are overlooked by conventional administrative boundaries or static typologies. At the 
same time, the paper critiques the role of data monopolies and opaque AI models in 
perpetuating knowledge and spatial inequalities, particularly in the Global South. By 
foregrounding public data infrastructures and peer-reviewed analytics, the research calls for 
a shift towards transparent, decentralised, and justice-oriented sensing practices. 
 
This paper contributes to the sensing aspect of panarchic spatial planning by developing 
conceptual and technical tools to help understand urban form as a dynamic, multi-scalar 
system. Rather than viewing urban sensing as a neutral or technocratic activity, it positions it 
as a political and methodological act that can either reinforce or disrupt spatial hierarchies. 
Ultimately, the paper posits open, complexity-aware urban analytics to support more 
adaptive, inclusive, and anticipatory planning strategies. 
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Complex Spatio-Activity Patterns as an Analytical Framework for 
Capturing Multilevel Dynamics Framed through Paparchy  

Mahmud Tantoush and Ulysses Sengupta 

Understanding cities as Complex Adaptive Systems (CAS) requires analytical 
approaches that move beyond static representations and linear planning models. This 
paper explores the use of complex spatio-activity patterns as an expression of 
complexity, reframed through the lens of panarchy. Building on Christopher Alexander’s 
theory of design patterns, the paper proposes an integration of pattern language, CAS 
theory, urban morphology, and digital geography into a novel analytical framework for 
sensing and interpreting multilevel, interacting dynamics that are relationally complex 
and operate across spatial scales and temporal processes. The framework 
conceptualises cities as CAS involving dual components of urban form and human 
activity, expressed through adaptive patterns that emerge and evolve over time through 
nested self-organisation and emergence feedback loops. Using geolocated Twitter data 
and morphometric analysis, the research identifies how different urban form typologies 
facilitate different adaptive behaviours. These findings offer insights into the adaptive 
capacity of cities and support the development of an evidence-based design approach 
grounded in complexity theory. This approach advances the use of spatio-activity 
patterns as a method for capturing and testing adaptive design patterns, towards 
bridging the sensing and design of complexity through a nonlinear and multilevel 
analytical approach. The paper concludes by identifying future theoretical, 
methodological, and empirical directions for refining the proposed framework to inform 
spatial strategies and adaptive planning policy. 
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Design Patterns; Panarchy  
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Abstract. 
A mission-based approach in European initiatives such as “The New European Green Deal”, 
“Fit for 55”, and “New European Bauhaus”, aims to re-establish a political leadership in 
sustainable development, by joining forces and sharing responsibilities between actors in 
different sectors and institutional levels. However, the spatial transformation of ongoing re-
industrialization in Northern Sweden shows the need to also create possibilities for re-
negotiation between the state and the municipalities in the planning process. The potentials 
that are revealed when the missions touch ground can bring a higher resolution of local 
“spatial” phenomena to the national level. Namely, the mobility of locals and workers can 
define the “real” functional regions of these municipalities and propose new constellations of 
negotiation and governance that go far beyond traditional geographical boundaries and 
adjacencies. 
In this study, we explore the multi-scalar disaggregate hierarchies emerging from human 
mobility to identify functional regions using the ongoing transformation in Gällivare and 
Boden as a relevant example. Functional Urban Regions (FUR) are mainly described from a 
functional perspective using some form of interaction between locations, and commuting 
flows are often used for this purpose. We use big mobile phone geolocation data for 
Sweden, covering the entire country in 2024, to map high spatial resolution flows between 
locations and constuct interaction networks. We then use techniques from network science 
to detect clusters and connected components to identify urban regions, testing different 
levels of spatial aggregation and interaction thresholds, thus obtaining different bottom-up 
hierachies. Finally, we use the panarchy-model and design-thinking to discuss an “un-
hierarchical” transfer of knowledge between planning levels. 
 
Keywords. Mobility, multi-scalar hierarchies, mobile phone data, functional region, 
industrialisation 
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Abstract 

The transition of energy systems towards sustainability presents a myriad of challenges, particularly in 
regional governance structures that must navigate the complex terrain of wicked problems. They are 
characterized by their ill-defined nature and interwoven consequences (Chan and Xiang, 2022). 
Innovative processes for co-creation where actors with specialized domain knowledge collaborate are 
required to manage these kinds of problems.   

Energy planning, one form of strategic spatial planning, emerges as a key process in sustainable 
regional development, especially within the decentralized governance framework as the one 
established in Sweden. Municipalities lead spatial planning efforts that must balance competing 
interests while aiming for transformative and integrative outcomes. Landscapes, as defined within 
planning theory, provide a framework that encompasses “economic, institutional, political, cultural, 
and ecological configurations” (Björling and Fredriksson, 2024, p. 6).The distribution and perception 
of power also play a pivotal role, as understanding these dynamics helps address the emergence of new 
energy landscapes and the associated challenges. 

Inspired by the concept of landscapes, this paper introduces the  concept of "electroscapes", and 
proposes a novel approach to understanding and facilitating the energy transition. Electroscapes refer 
to all of the configurations described above, shaped by the demands of increased electrification and 
evolving energy infrastructures. By introducing electroscapes as boundary objects (Dionne and Carlile, 
2024), this article proposes new strategies for regional development, crucially incorporating 
innovative co-creation. Furthermore, electroscapes contribute to aligning local actions with broader 
sustainable goals, thereby enhancing the resilience and adaptability of regional energy systems. 
Electroscapes are also presented as valuable in enhancing meta-governance, a form of network 
governance, to better coordinate the interests and actions of various actors to enable more productive 
regional development (Fredricson et al., 2024). 

This paper emphasizes how electroscapes can facilitate regional development via improved 
communication and negotiation across various sectors and stakeholders. 

Keywords: meta-governance, electroscapes, boundary objects, energy planning, regional planning 
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This paper critically examines the persistent challenges of WASH infrastructure provisioning in 
the peri-urban areas of Kolkata, India, through the lens of planning in the cities of the global 
South (Watson, 2009) and complexity theories (Sengupta, Rauws & de Roo, 2016). Despite the 
dynamic, self-organising nature of these rapidly expanding city peripheries and the inherent 
aspirations of their inhabitants for improved living conditions (Roy, 2009), conventional urban 
planning often remains a hierarchical and linear process. This research illustrates a striking 
imbalance between top-down planning intentions (interventions?) and the realities of 
implementation beyond the established urban governance peripheries, leading to significant 
infrastructural gaps and socio-spatial marginalisation. 

We contend that to eƯectively address the uneven geographic development and deep-rooted 
inequalities in peri-urban areas of the global South (Roy, 2003; McFarlane, Silver & Truelove, 
2017), planning must move beyond its traditional technocratic agenda to genuinely engage with 
the panarchic dynamics of multi-level interactions (Gunderson & Holling, 2002). This paper 
particularly aligns with the call's emphasis on planning by critically engaging with how planning 
practices and implementation mechanisms have remained inequitable historically and 
continue to marginalise impoverished peri-urban communities, in the case of Indian megacities 
(UN-Habitat, 2016; Roy, 2011). Theoretically, we attempt to develop a framework that 
reconceptualises peri-urban governance in the context of Indian cities as complex adaptive 
systems where grassroots infrastructural adaptations and the aspirations of marginalised 
communities are seen not as deviations, but as emergent phenomena that hold the potential to 
evolve current development processes towards more equitable transformations (de Roo, 2018). 
This necessitates developing planning approaches that are iterative, adaptive, and capable of 
recognising and amplifying the non-linear, self-organising capacities (Sengupta, 2017) already 
present at the local scale, ensuring that future transformations are genuinely grounded in the 
lived experiences within these dynamic zones of growth. 
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Urban Planning, Complexity, Peri-urban, WASH, Power Relations, India 
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Abstract  

 

Across rural Sweden, municipalities are increasingly adopting so-called house-matching 
initiatives (ödehusprojekt) to address population decline and revitalise underutilised housing 
stock. These projects aim not only to facilitate the renovation and repopulation of abandoned 
dwellings but also to reframe such properties as assets for rural development. While house-
matching initiatives have gained national visibility and policy interest, they remain 
underexplored within planning scholarship, which has historically privileged urban contexts 
and often marginalised the complexity of rural spatial transformation. 
This paper contributes to the growing field of critical rural planning by examining house-
matching as an emergent, distributed planning practice that challenges dominant urban-centric 
logics. Drawing on a case study of From Abandoned Houses to Dream Houses (2023–2024), a 
collaborative project involving the municipalities of Sjöbo, Tomelilla, and Ystad in southern 
Sweden, the paper investigates how abandoned properties are being transformed into 
community resources through practices that combine technical planning, emotional narratives, 
and symbolic revaluation. Moving beyond simple inventories and brokerage, the project 
integrates educational programming and local partnerships to reimagine housing as central to 
broader rural development goals. 
Methodologically, the study employs a qualitative approach to examine three central 
strategies within the project: the cataloguing of vacant properties, the mobilisation of affective 
and nostalgic imaginaries of rural life, and the organisation of inspirational activities to 
stimulate engagement. Theoretically, the paper draws on a distributed and territorialising 
conception of spatial planning, understanding planning agency as emergent from socio-
material assemblages rather than centralised institutions. The paper further analyses how these 
initiatives territorialise weak housing markets, mobilise rural idylls, reconfigure the role of 
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informal actors, and selectively filter both properties and potential residents in alignment with 
municipal visions. In doing so, the paper foregrounds the material, symbolic, and political 
dimensions of rural spatial planning and highlights how rural futures are actively co-produced 
through local, situated, and improvisational forms of governance. 
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Governance for Transformational Resilience: Rethinking the Dynamics of 

Peri-Urban Areas 

Abstract: 

In a rapidly changing world, peri-urban areas (PUAs) can no longer be dismissed as 

merely the passive fringes between urban and rural landscapes. They are shaped by 

evolving urbanization logics, while also emerging as frontlines of policy 

experimentation, zones of socio-spatial heterogeneity, and critical arenas where 

environmental pressures and spatial transitions intersect. Although profound socio-

spatial transformations in cities are increasingly acknowledged, PUAs have only 

recently been recognized as sites of planning innovation and political contestation. 

The complexity of PUAs lies not only in shifting land-use patterns, but also in the 

interplay of institutional logics, governance configurations, and constantly reassembled 

actor networks. Dominant paradigms in urban planning and governance remain largely 

static and functionalist, failing to grasp the non-linear, emergent properties of these 

transitional spaces. 

This study introduces the concept of transformational resilience, emphasizing 

governance as a central mechanism to steer PUAs toward sustainable trajectories. It 

addresses current research gaps by examining how institutional and social factors 

influence resilience mechanisms, and how these in turn support system-level 

sustainability under pressures such as climate adaptation and low-carbon transitions. 

Anchored in the Governance–Resilience–Sustainability (GRS) nexus and informed by 

Complex Adaptive Systems (CAS) theory, we propose an integrative analytical 

framework. It explores how governance structures—through institutional 

configurations, actor networks, and policy responsiveness—trigger context-based 

responses, polycentric coordination, and self-organization. These mechanisms enhance 

systemic learning and adaptive capacity, ultimately fostering more inclusive, equitable, 

and environmentally sustainable outcomes. 

Empirical insights are drawn from a comparative case study of peri-urban regions in 

Amsterdam (Netherlands), Chengdu (China), and Jakarta (Indonesia), each 

representing different positions on a governance complexity spectrum. Through this 

lens, the study investigates feedback dynamics between governance architectures, 

resilience mechanisms, and sustainability outcomes, offering strategic insights for 

designing adaptive governance in peri-urban transitions. 
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Abstract 

The City of Tshwane holds the centre of power as the capital of South Africa. However, changes in the 

municipality have not always been straight forward and easy to understand. Since the change to 

democratic governance in 1994, some have noted that there has been good progress related to socio-

spatial transformation. However, more recent studies have questioned this progress. Yet, 

understanding change over time and the many drivers influencing transformation remains a challenge, 

especially for those engaged with spatial planning and urban governance at a local level.  

Utilising resilience thinking and making use of a complex adaptive systems perspective, this paper sets 

out to investigate the socio-spatial transformation in the City of Tshwane over a period of thirty years, 

following the move to democracy in 1994. The authors will identify the key drivers and pressures of 

change and map these through the adaptive cycle. This would also include an identification and 

understanding of the critical pulse and press disturbances and triggers present in the City of Tshwane 

and the relations of the municipality transformation at a municipal level (the focal scale) to what 

occurred at a neighbourhood level and provincial/national level. Such an understanding will assist in 

illustrating the dynamics within the Panarchy in a specific context and time. Subsequently, the authors 

will highlight the implications thereof for spatial planning and urban governance at a municipal level.  

The discussion will draw on research and experiences, as well as historical analysis of all three authors 

within and on Tshwane over more than 20 years. 

The paper intends to highlight the value of engaging with the panarchic dynamic of complex adaptive 

systems in the City of Tshwane and how planning can address spatial challenges and uneven power 

relations while seeking radical inclusion in a very unequal society in South Africa. Socio-spatial 

transformation remains a critical goal in the country and the authors will show how understanding 

change over time in a specific context across multiple sales can offer a way to foster greater diversity 

and pluralism at a local scale.  
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Fig 1. Kropplegging Workshop – 2019 

 

Integrating Site Actions as an Apparatus in Understanding Public Spaces 

This paper contributes to the discussion of fieldwork in architecture discourse by introducing exercises that foster a 

relational and collective understanding of a place, space, or site through on-site performative engagement or actions, 

initially designed to be perceived through photography. The objective is to describe an interdisciplinary and 

performative method that prepares students for entering a dialogue with our public spaces. In an era where image-

based technology is reshaping our perceptions of what is visible and what remains hidden, it is crucial to foster an 

analogue exploration of landscape understanding, as it consists of many imaginations and processes of time and space 

(Ingold, 2016; Massey, 2005). 

The research builds on teaching experience from a course for first-year landscape architecture students, developed 

over several years at the Oslo School of Architecture (AHO). In our experiments, students are given a space to explore 

with their bodies through what we have called Kropp-legge (body-mapping). Such “embodied registration” works to 

generate novel overviews and readings and tests potentials for being places anew, drawing on the notion that a place is 

not a preexisting object or a ready-made thing awaiting artistic translation; rather, it is something actively formed 

through the imagination (Sharp, 2022). 
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Fig 2 and 3. Kropplegging 2021 

 

In an uncertain future with climate change, mitigation, geo-hazards, and densification, there is not one way of dealing 

with urban landscapes. The challenge of engaging with a new site: one must enter it from multiple directions to avoid 

the pitfall of a singular perspective and preconceived notions of what a place should be. Simple gestures, such as sitting, 

walking, eating, or climbing, open diverse possibilities for experiencing space and alter the way we collectively use the 

space.  

 

The article takes these methods as a foundation, aiming to discuss the use of intuitive processes to uncover potentials, 

patterns, and limitations, drawing conclusions from the work of pioneers such as Dennis Oppenheim, Oskar Hansen, 

Lawrence Halprin, and more recently Kurt Johannessen. It questions whether these actions provide a new set of tools in 

the architecture curriculum that incorporates the perspectives of various stakeholders, advocating for a more collective 

and participatory approach. This is particularly relevant in a time when traditional ways of seeing and photographing 

are becoming outdated. 

 

 

 

 

 

 

#PublicSpace #Photographing #EmbodiedRegistration #SpatilaExploration #Kropplegging 
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Title: Mapping Informality in Transition: Panarchy, Power, and Possibility in Peripheral Dhaka 
 

 
 
Abstract: 

Urban planning is often framed as a hierarchical, top-down process driven by regulatory tools, 
structured governance, and fixed spatial categories. Yet in rapidly transforming cities like Dhaka, 
these frameworks frequently fail to capture informal practices that shape everyday urban life. This 
paper draws on a critical and participatory mapping study in Nandipara, a peripheral neighborhood 
in Dhaka, to explore how informal urban morphologies and spatial agency can inform more 
adaptive, inclusive, and resilient planning approaches. 

Using panarchy theory and the adaptive cycle as a conceptual framework, the study situates Dhaka 
within a local-scale transition from a conservation phase, defined by a rigid, centralized political 
regime (2008–2024), into a release and reorganization phase following recent political shifts. It 
examines how knowledge exchange between informal and formal systems can help overcome the 
rigidity trap typical of conservation stages. In contrast, from a global-scale perspective, Dhaka may 
still be situated in an early growth or reorganization phase, where similar dynamics are often 
framed within a poverty trap. This dual reading enables a more nuanced understanding of urban 
change across nested systems and scales. 

The research adopts a hybrid methodology combining participatory mapping, participatory GIS, 
ethnographic fieldwork, and spatial analysis to document informal dynamics such as adaptive 
farming, informal circulation networks, communal spaces, and vernacular ecological knowledge. 
These methods reveal how marginalized actors navigate uncertainty and negotiate space, often 
outside formal frameworks. Mapping in this context is not treated as a neutral tool, but as a political 
and relational act, making hidden spatial logics visible, creating room for dialogue, and enabling co-
produced imaginaries. 

Ultimately, the paper argues that informal systems hold both spatial and epistemic value, and that 
recognizing their structure and agency is critical for planning in dynamic, contested urban contexts. 
By embracing a panarchic lens, the study advocates for planning practices that move beyond rigid 
hierarchies, toward approaches that support diversity, adaptability, and regenerative urban futures. 
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Abstract: 

Urban Digital Twins (UDTs) are increasingly positioned as transformative tools for urban 

planning, design, and management. Enabled by the Internet of Things (IoT), UDTs allow real-

time monitoring and data-driven decision-making to support long-term strategic planning 

(Batty, 2018; Deng et al., 2021; Nochta et al., 2021).However, their integration into 

frameworks addressing liveability remains limited, with most implementations focusing on 

operational efficiency and infrastructure performance rather than social aspect(Yossef Ravid 

and Aharon-Gutman, 2022) .Currently, only a small portion of the processes that influence how 

the social aspects of the city operate are abstracted by city digital twins (Batty, 2018). To bridge 

this gap, Digital twins should be built on purpose and toward a specific goal that be design and 

operated to extract trends of certain essential aspects of the city system that enhance liveability 

(Batty, 2019; Caldarelli et al., 2023). however, In Saudi Arabia, national efforts aim to establish 

digital twin platforms across five cities, these initiatives aim to support the nation's 

transformation efforts and shape the future of Saudi cities. including Mecca, while also 

planning to host over 30 million pilgrims annually by 2030 (CEDA, 2016). These overlapping 

ambitions raise critical concerns about Mecca’s liveability particularly under conditions of 

extreme temporal fluctuation highlighting what Rittel and Webber (1973) describe as a 

“wicked problem”. For this reason, the primary concentration of the study will be on whether 

the smart city/digital twins strategic policies effectively address the specific liveability 

concerns identified or if the initiatives prioritise different aspects of urban challenges within 

the city to ensure that digital twin initiatives align with the needs and aspirations of the residents 

of Mecca city. The study adopts a mixed-methods deductive research strategy, combining 450 

household surveys using a two-stage selection process across 63 districts with semi-structured 

interviews involving 15 government officials' decision-making from various entities. The 

qualitative strand focuses on interpreting strategic policy pathways, while the quantitative 

component uses a five-point Likert scale (1–5) to capture residents’ perceptions of liveability. 

Descriptive statistics are employed to summarise key variables and provide an overview of 

how different aspects of liveability such as access to services, safety, and amenities—are 

perceived across the city. Preliminary findings suggest that current policies primarily focus on 

managing seasonal crowding during Hajj, while long-term issues such as housing, mobility, 

and environmental quality receive limited attention. There is also a noticeable lack of 

coordination between national and local strategies, and a clear disconnect between digital twin 

initiatives and the everyday needs of residents. Policy analysis reveals fragmented governance, 

weak cross-scale integration, and minimal alignment between digital twin strategies and 

broader sustainability goals. Furthermore, liveability concerns are often overshadowed by 



economic and technological priorities. This study identifies theoretical and practical gaps in 

the integration of smart city and digital twin policies within liveability frameworks. It calls for 

more adaptive, people-centred approaches that prioritise the lived experiences and aspirations 

of urban residents. If strategically reoriented, urban digital twins have the potential to become 

powerful tools for building more inclusive, resilient, and sustainable cities 
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Abstract 
Too often, citizen participation and consultation endeavors are seen as after-thoughts, tick-boxes on a 
grant application1. For many of the actors involved in Gothenburg’s growing digital twinning ecosystem, 
this is no exception. In the Virtual Gothenburg digital twin, Gothenburg residents are reduced to data 
points to “be corralled, nudged, disciplined, and controlled”2 when instead the residents could be 
understood as sensors and sense-makers. This would allow aspiring smart cities like Gothenburg to 
reflect and serve the interests, curiosity, and sensibilities of residents constituting them, rather than 
continuing to be subservient to the interests of markets or states3. 
 
In this paper, the authors share two case studies of early stage explorations centering residents’ interests 
and curiosities, reframing urban digital twinning not as a managerial endeavor, but as a panarchic 
approach to civic engagement. Through these projects they explore the social and technical scaffolding 
put in place for these projects to emerge, with a specific focus on digital commoning processes. 
 
The first project, Social sustainability in urban development, is a project developed by Sanna Klefbom and 
László Sall Vesselényi for the Virtual Gothenburg Lab. This endeavor “explores a place-centric view on 
interaction design to address issues of participation, representation, and place.”4 The second, 
Counter-twinning in Gothenburg, was developed by Hugo Pilate as part of the Virtual Gazaplatsen Lab, in 
which three digital doubles of the self-organized, student-led. Gazaplatsen encampment were created to 
explore alternative approaches to digital twinning. 
 
Both case studies are situated in Gothenburg and center bottom-up approaches to city-making that 
explore different ways of ensuring pluralistic approaches to sensemaking. The authors will argue that for 
such twinning endeavors to successfully remain grassroots, their supersession must be integrated into 
their initial design. 
 
 
 
 
 
 
 

 
1 Pilate, H. (2025). Counter-Twinning in Gothenburg (Dissertation) (Forthcoming) 
2 Cardullo, P., & Kitchin, R. (2018a). Being a ‘citizen’ in the smart city: Up and down 
the scaffold of smart citizen participation in Dublin, Ireland. GeoJournal. 
doi:10.1007/s10708-018-9845-8 
3 Kitchin, R. (2019). Toward a genuinely humanizing smart urbanism. In The right to the smart city (pp. 
193–204). Emerald Publishing Limited. https://doi.org/10.1108/978-1-78769-139-120191014 
4 Klefbom, S. (2021). Augmented Urban Values : Virtual Gothenburg as a place for citizen dialogue and 
shared lived experiences (Dissertation). Retrieved from 
https://urn.kb.se/resolve?urn=urn:nbn:se:mau:diva-45934 
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