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However, social resilience plays a crucial role in addressing polycrises, and social infrastructure is
critical for building such resilience. This study aims to enhance understanding of how social
infrastructures can improve social resilience. Through analysis of 58 Futures-Wheel workshops
with 179 multidisciplinary experts investigating 128 crises,seven groups of social impacts were
developed. Subsequently, three Finnish social infrastructure cases were selected to explore how
and to what extent they address the identified social impacts. The findings indicate that social
infrastructure fosters resilience by generating two specific forms of social capital: bonding capital
(essential for immediate response) and bridging capital (critical for prevention and adaptation).
However, the analysis also identifies critical trade-offs, including risks of green gentrification,
exclusionary group dynamics, and resource fatigue in volunteer-led initiatives. Consequently,
policymakers, urban planners, and community organisations should adopt a context-specific
approach that balances these networks and integrates both bottom-up and top-down perspec-
tives. By doing so, they can ensure that social infrastructure not only supports everyday life but
also strengthens communities’ ability to cope with crises.

1. Introduction

There is a complex network of multiple possible future crises that can develop and emerge within and across the social, envi-
ronmental and technological systems (United Nations Office for Disaster Risk Reduction (UNDRR), 2022), including pandemics,
climate change, cyber-attacks, demographic crises, financial crashes, and armed conflicts. These crises can actualise as sudden shocks
(e.g. wildfires), or they can have a more creeping and slowly developing nature (e.g. ageing population crisis) (Head, 2022). Crises
cause many possible direct/indirect and material/immaterial impacts on societies and preconditions for societal well-being (Tahtinen
et al., 2024).

Investigating crises and their societal implications has become increasingly critical as these events profoundly alter social
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structures, relationships, norms and values, ultimately influencing how societies function (Lemonakis and Zairis, 2020). Under-
standing the mechanisms through which crises stimulate such transformative processes is crucial for developing effective strategies to
mitigate their negative consequences and harness their potential for positive change.

Existing literature has examined social impacts from various perspectives, including psychological, socio-political, and
technological-structural frameworks. Among the most highlighted impacts are social inequalities which are often exacerbated during
crises. For example, economic crises disproportionately affect low-income households, leading to higher socio-economic inequalities
by rising unemployment rates and financial insecurity (Blundell et al., 2020). Crises such as pandemics can also amplify gender and
ethnic inequalities. For example, gender inequalities increased during the COVID-19 pandemic as women faced increased caregiving
responsibilities and job losses (Casale and Posel, 2021), while ethnic minorities often experienced higher infection and mortality rates
due to systemic barriers to access healthcare (Kim and Bostwick, 2020). These impacts are compounded by the uneven distribution of
resources, disruptions to social safety nets, and worsened systemic inequities, deepening social divides (Lemonakis and Zairis, 2020).

Crises also adversely affect people’s mental health and well-being, causing heightened stress, anxiety, and trauma at individual and
community levels with long-term consequences (Godini¢ and Obrenovic, 2020; Gudmundsdottir, 2013; Hassan et al., 2016; Takied-
dine and Al Tabbah, 2020). For example, the COVID-19 pandemic worsened mental health conditions through lockdowns, isolation
and economic insecurity (Pedrosa et al., 2020) or prolonged violence and displacement in conflict zones could lead to severe trauma,
particularly in children (Hassan et al., 2016). Natural disasters often significantly worsen communities’ mental well-being, as people
face the loss of homes, loved ones, and livelihoods, among other challenges (Gudmundsdottir, 2013).

Governance and welfare state are also heavily threatened by crises, as governments may struggle to cope and respond effectively
and in time. The COVID-19 pandemic exposed systemic gaps in healthcare accessibility, social protection, and economic safety nets,
highlighting the vulnerabilities of even well-established welfare systems (Greve et al., 2021). Similarly, migration crises challenge
these systems, forcing states to navigate complex trade-offs between humanitarian obligations, resource limitations, and public
opinion (Hagelund, 2020). Crises may also drive policy shifts, as seen in the 2008 European financial crisis, which led to fiscal reforms
that reshaped welfare programs and institutional legitimacy (Steinebach et al., 2019).

Additionally, crises can profoundly influence cultural and lifestyle patterns, leading to the transformation of social norms and
cultural practices, and reorganisation of traditional customs. The COVID-19 pandemic, for instance, reshaped social interactions and
work culture with the rise of remote work and digital communications (Ratten, 2022). Crises can also disrupt deeply rooted traditions,
creating space for new cultural attributes to emerge. Environmental crises could promote ecological values (Lynn, et al., 2013) and
post-conflict cultural reconstructions can simultaneously preserve traditions while fostering new cultural expressions (Sgrensen et al.,
2015).

Previous studies extensively discussed crises impacts on solidarity and social cohesion. On the one hand, shared experiences during
crises were found to strengthen social networks and foster collective responsibility. On the other hand, strong social group connections
were found to be a key support for mental health in the aftermath of crises (Cruwys et al., 2024). However, crises can also erode social
cohesion and inclusion by exacerbating inequalities, deepening political polarisation, and fuelling xenophobia (Lemonakis and Zairis,
2020; World Bank, 2021).

A review of the existing literature reveals several shortcomings. One of the key limitations is the typical focus on a single crisis or
similar types of crises, limiting the potential to holistically understand the interplay of social impacts, especially in the context of
multiple, overlapping crises. Moreover, existing studies often focus on sudden crises with less attention given to creeping crises, as also
noted in previous studies (Paraskevas and Guix, 2023). A creeping crisis is a gradually unfolding threat to shared societal values or life-
sustaining systems, developing over time and across different contexts, often indicated by preliminary signals (Boin et al., 2021). Their
prolonged and complex nature could threaten multiple systems, resulting in diverse and far-reaching societal impacts (Boin et al.,
2020). For instance, antimicrobial resistance can be considered as a creeping crisis with far-reaching societal impacts, including health
crises, economic strain and threat to health care procedures (Fimreite, 2024).

In addition, current literature mainly focuses on crises’ primary impacts and overlooks the subsequent levels (secondary, tertiary
impacts, etc.) that often have significant social impacts, as also raised by other scholars. For example, in the aftermath of hurricanes,
economic downturns may happen as businesses close, and jobs are lost (primary impact), this causes decline in incomes (secondary
impacts), and subsequently this adversely affects mental health, causing anxiety and depression (tertiary impacts), which strain
healthcare systems and families, triggering a broader public health crisis (quaternary impacts) (Tahtinen et al., 2024).

Moreover, previous studies often neglected the potential positive outcomes that can emerge from crises, such as fostering resilience
strategies, strengthening community bonds, driving policy reforms, and raising public awareness. For instance, the 2008 financial
crisis, while causing significant economic challenges, led to regulatory reforms to increase financial stability, transparency and the
growth of social entrepreneurship (Brunnermeier, 2009). Finally, existing studies less often specify the capability-building mecha-
nisms, structures, and processes through which communities can cope with crises.

Minimising negative social impacts during and after crises is critical for fostering social resilience, which refers to the capacity of
individuals and communities to cope with, tolerate, absorb, adjust, and recover from various crises impacts (Duckers, 2017; Kwok
etal., 2016; Saja et al., 2018). Infrastructure and the built environment have an important role to play in either supporting or hindering
social resilience (Rashidfarokhi and Danivska, 2023). For example, green, healthy, adaptable, equitable and inclusive infrastructures
were found to be a key solution in fostering social resilience (Castano-Rosa et al., 2022; Tahtinen and Toivonen, 2024). The term
infrastructure encompasses various forms, including built infrastructures (e.g., physical systems and buildings), green and blue in-
frastructures (e.g., urban parks and forests, wetlands and marshes, and community gardens); non-material infrastructures (e.g.,
governance and institutional frameworks, social networks, knowledge systems, and cultural practices), and community infrastructures
(e.g., services and structures that facilitate daily activities and social cohesion). Together, these elements support societal functioning
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and well-being, which act to buffer against and protect from crises (Rashidfarokhi and Danivska, 2023; Cere et al., 2017; Hassler and
Kohler, 2014).

All the above-mentioned types of infrastructure can be considered as social infrastructure. While often associated with physical
assets, such as libraries, schools, playgrounds, parks, and community centres that facilitate interaction (Klinenberg, 2018), social
infrastructure is effectively a socio-material system. It encompasses not just the physical, material settings, but the background
structures, embedded networks, social practices and activities, and governance processes that facilitate urban life (Latham and Layton,
2019). As such it acts as a shared account between material characteristics and social activities, while focusing on the embedded
networks and relations of places in living/working environments (Latham and Layton, 2019).

The relationship between material and social aspects within social infrastructure operates bidirectionally. This bidirectionality is
central for resilience: social practices and embedded networks activate material settings into capability-generating infrastructures
(Joshi and Aldrich, 2023), while norms and governance routines enable or disable access, coordination, and learning over time
(Latham and Layton, 2019). Recent literature emphasises that the resilience value of social infrastructure lies in its ability to generate
specific forms of social capital (Joshi and Aldrich, 2023). Specifically, the distinction between bonding social capital (ties between
similar individuals) and bridging social capital (ties between disparate groups) is fundamental to enhance social resilience (Aldrich,
2023). While bonding ties provide essential emotional support and immediate recovery aid, bridging ties are identified as the critical
mechanisms for crisis prevention and long-term adaptability, as they facilitate the flow of new information and resources across social
divides (Fraser et al., 2022).

We therefore treat resilience capabilities — i.e., prevention, preparedness, response, and recovery (after Pursiainen’s Crisis Man-
agement Cycle (Pursiainen, 2017) — as the mediating layer linking social infrastructure to downstream social impacts. This shifts the
analysis from what crises cause to how everyday social infrastructures enable coping with crises. To make this operational, we
distinguish four interlinked elements of social infrastructure: 1) material characteristics and background structures, 2) embedded
networks and relations, 3) social practices and everyday activities, and 4) governance routines and processes of management and use.
Their contribution to resilience capabilities across the crisis management cycle are mapped and defined below and in Fig. 1.

Fig. 1 highlights primary contributions (thick arrows) where each element of social infrastructure most directly builds resilience
capability. Firstly, material characteristics shape baseline accessibility/exposure and enable restorative/adaptive rebuilding (for
prevention & recovery). Secondly, embedded networks and relations mobilise resources and sustain long-term support and memory
(for response & recovery). Thirdly, social practices and everyday activities build relational reserves and scale into mutual aid (for
preparedness & response). Finally, governance routines stabilise readiness through protocols and resource allocation and institu-
tionalise learning through review and revision (for preparedness & recovery). Secondary contributions (dashed arrows) indicate
complementary pathways across the remaining capabilities. Bidirectional links show co-constitution between material settings and
practices (activation/affordances), between networks and practices (participation and tie formation), and between material settings
and governance routines (investment/maintenance and performance feedback). A feedback loop from response and recovery back to

Embedded
networks &
relations
(agency)

Norms &
governance Preparedness
routines

Fig. 1. Conceptual model linking social infrastructure elements to resilience capabilities, mapped around four interlinked elements of social
infrastructure: 1) material characteristics and background structures, 2) embedded networks and relations, 3) social practices and everyday ac-
tivities, and 4) governance routines and processes of management and use and the four resilience capabilities — i.e., prevention, preparedness,
response, and recovery (after Pursiainen’s Crisis Management Cycle (Pursiainen, 2017).
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governance routines highlights institutional learning and memory that reshapes future prevention and preparedness.

This study aims to explore how everyday social infrastructures, understood as the configuration of material settings and the re-
lations, practices, and governance routines through which they are used, can strengthen social resilience and thereby prevent and
mitigate negative crisis impacts. The study’s distinctive contribution lies in integrating a future-oriented impact taxonomy with place-
based case studies to propose designable leverage points for social infrastructures.

The research question posed is ‘How can everyday social infrastructure promote social resilience?’. Specifically, the scope focuses on
building an understanding of the potential of social infrastructure for prevention, preparedness, response, and recovery (after Pur-
siainen’s Crisis Management Cycle (Pursiainen, 2017). To answer this, first, there is a need to identify what are the social impacts of
different crises. Futures studies methods together with qualitative content analysis were used to identify social impacts (both positive
and negative) of potential futures crises. This is then exemplified by three purposively selected social infrastructure case studies in
Finland to understand their strengths and shortcomings in building social resilience during everyday situations and in times of crises.

This paper is structured as follows: firstly, the research methods and data are described. This is followed by a synthesis of the
identified social impacts with the case study findings, prior to discussion of the theoretical and empirical contributions and concluding
remarks.

2. Data and methods

This study employs an interdisciplinary multi-methods research approach to better understand the complex interplay between
social infrastructure and social dynamics. Futures studies methods were used in previous studies to uncover the social impacts of
possible crises (Tahtinen et al., 2024). In this research, this was combined with the analysis of three diverse case studies. All methods
were carried out in accordance with relevant ethical guidelines and procedures. Specifically, informed consent was obtained from all
workshop participants regarding the recording of sessions and the secondary analysis of anonymised data for research purposes. These
methods are briefly described below, followed by an introduction of the case studies.

2.1. Social impacts research method

To identify the social impacts of potential future crises, futures studies research methods were used. These methods have been used
in a diverse range of crises and disasters studies (Cannonier et al., 2021; Daffara, 2020; Heinonen and Ruotsalainen, 2011; Hossei-
nikhah and Zarrabi, 2021). In line with previous studies (Bell, 2003; Glenn, 2009; Masini, 2006; Riekkinen et al., 2016; Toivonen,
2021; Toivonen et al., 2021; Toivonen and Viitanen, 2016), this study employed futures studies methods due to their flexibility,
multidisciplinary approach, and ability to detect interrelationships independent of a specific time horizon, scenario, or scale.

The first step involved analysing the impacts of 128 possible crises as reported in (Tahtinen et al., 2024) (List of crises are presented
in Appendix 1). The reported crisis list covers crises across various societal domains. The impacts of 128 crises were identified using
Futures Wheel (FW) (see Figure A in Appendix 2), a visual brainstorming technique that maps both direct and indirect impacts of
events, phenomena, and forces of change (Glenn, 2009). This method is particularly valuable for this study as it stimulates explorative,
nonlinear and collective thinking, enabling the identification of unforeseen implications of change (Benckendorff, 2008; Bengston,
2016).

To specifically explore the potential social impacts of the studied crises, all 128 FWs were analysed along with the corresponding

Data Source and materials

Source: 58 FW workshops (128 | Input: 179 multidisciplinary

crises) experts

Phase 1 - Open coding

Process: Extraction of raw Output: >300 raw social
impact statements impacts
Phase 2 - Grouping and categorisation
Process: Merging duplicates | Output: 150 consolidated
and negotiated consensus impacts
Phase 3 - Thematic synthesis

| Output: 42 classified under 7

Process: Thematic synthesis themes

Fig. 2. The qualitative content analysis coding pipeline.
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recordings. These data were generated through 58 multidisciplinary workshops held in March and April 2021, involving 179 Finnish
and international experts (55% participation rate). The expert pool balanced academic and practical backgrounds across diverse
sectors, including sociology, medicine, architecture, civil engineering, emergency services, law, economics, and futures studies. To
bound expert bias and encourage broad exploration, participants were guided to analyse the crises starting from its acute phase
without a fixed scenario or origin. Facilitated groups of approximately five experts collaboratively mapped causal chains from primary
to secondary and tertiary impacts, incorporating both historical and new trajectories by plausible reasoning. Finally, FW was circulated
to different groups for cross-validation to complete findings.

The data analysis followed a rigorous three-phase qualitative content analysis procedure (Elo and Kyngas, 2008). The unit of
analysis was a single social impact statement recorded in the FW, supplemented by the workshop recordings. To illustrate the data
source, an example of a FW output showing the branching of impacts is provided in Figure B in Appendix 2.

In this analysis, primary, secondary, and tertiary impacts were treated with equal weight, and impacts were not weighted by
frequency of mention. This choice of equal treatment reflected the study’s aim to map the breadth and diversity of plausible social
impacts across crisis types rather than estimate prevalence or likelihood of different crises or impacts. Moreover, tertiary impacts often
represent creeping systemic risks to societal stability greater than immediate primary shocks, hence weighting impacts by proximity to
the triggering event would risk underestimating critical systemic impacts. Moreover, FW order can reflect facilitation dynamics (e.g.,
branching depth and group preferences) as much as real-world causal distance, and weighting could introduce misleading precision.
The implication of not weighting data is that the synthesis should be interpreted as a non-exhaustive map of plausible impacts, not a
ranked distribution; salience is subsequently contextualised through the case study analysis.

The coding pipeline (see Fig. 2) proceeded as follows:

Phase 1: open coding and data reduction. In the first round, more than 300 raw social impact statements were extracted from the 128
FWs. Two researchers independently coded the materials. An initial codebook was developed from a pilot reading of data and include
code labels, short definitions, and inclusion/exclusion criteria, refined iteratively as new impacts emerged.

Phase 2: Grouping and categorisation. Through an iterative process, codes with similar meanings were merged. To ensure readability,
a negotiated consensus approach was employed rather than statistical inter-rater agreement metrics, given the interpretive nature of
the futures data. Discrepancies between coders were logged and resolved through a negotiated consensus approach, where in-
terpretations were checked against code definitions and the original workshop recordings until 100% consensus was reached. This
reduction process resulted in 150 consolidated impacts.

Phase 3: Thematic synthesis. The 150 consolidated impacts were further grouped into 42 categories and seven overarching themes
based on their conceptual similarity and overlaps. The coding tree linking categories to themes are provided in Table A in Appendix 3.
This abductive synthesis was drawn from established social impact frameworks and guided by Vanclay’s conceptualisation of social
impacts (Vanclay, 2002). The full codebook (definitions and inclusion/exclusion criteria) is presented in Table B in Appendix 3.

To ensure the validity of the final categorisation, investigator triangulation and peer debriefing were applied. Following the in-
dependent coding and consensus discussions, the themes and definitions were presented to five multidisciplinary academic experts
(specialising in sociology, urban planning, and crisis management) to assess coherence and coverage; this feedback informed re-
finements to category boundaries and theme labels.

Limitations include that expert identified social impacts during the FWs workshops may have been influenced by their individual
profiles and areas of expertise. However, a diminishing return of unique social impact codes was observed during the later stages of the
analysis and data saturation was achieved. While the specific contexts of the 128 crises varied, the underlying social impacts recurred

Key characteristics Main attributes
|__/ E Well-coordinated policy system
Agility
Systematic communication across the different scales
Restorative
Regenerative development
Bottom-up
& Top-down| Resilience p
reparedness
approach Allocation of green spaces to muitiple P
crises
& Adaptability
Allocation of emergency fund
Robustness
Promote social capital
: > s Participatory
~\ / Society as part of the policy-making process

/ [ Green and healthy infrastructure J [ Adaptable infrastructure ] [ Equitable and inclusive infrastructure ]\

Key strategies for resilience

Fig. 3. Evaluation framework, developed by Castano-Rosa et al. (Castano-Rosa et al., 2022), synthesising key characteristics for resilient solutions
to multiple crises impacts and the main urban built environment resilience attributes.
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frequently across different crises, suggesting that the final taxonomy likely covers the core spectrum of plausible impacts.

The findings demonstrate robustness regarding the classification of impacts, because the case study evaluation relies on the
addressal of specific impacts rather than their specific taxonomic location. For instance, whether an impact such as loneliness is
categorised under Health or Social Sustainability does not change evidence that the infrastructure effectively mitigates it. Conse-
quently, minor shifts in merging or splitting categories would not have altered the fundamental conclusion in relation to the contri-
butions of social infrastructures to social resilience.

Finally, factors such as the research timeframe for conducting the workshops, as well as the emergence of new crises and impacts
during and after the study period could have contributed to gaps in the analysis.

2.2. Case studies

The case studies were selected through purposive sampling, resulting in three exemplary Finnish cases where everyday social
infrastructure helps mitigate negative social impacts and enhance social resilience. A purposive sampling method is a non-probability
sampling technique based on the knowledge and expertise of the researchers on the subject being studied and the availability of data
that serves the purpose (Blair and Blair, 2015). While FWs took a global approach, the case study selection was focused on the Finnish
context to understand what social infrastructure had already been implemented and how the seven social impacts categories and
associated resilience had been applied in the Finnish context. The authors used Castano-Rosa et al.’s solutions mapping framework
(Castano-Rosa et al., 2022), to ensure consistent case study selection, focusing on three suggested strategies for built environment
resilience, including (1) green and healthy, (2) adaptable, and (3) equitable and inclusive infrastructures (see Fig. 3).

Based on the above-mentioned criteria, the following three cases were purposively selected for meeting most of the evaluation
framework’s aspects: (1) Edible Community Garden and Public Sauna in Hiedanranta; (2) Tampere Youth Cultural Center; and (3)
Suvela Kirstintie Neighbourhood. The cases were then mapped, analysed and evaluated against the seven social impacts categories,
enabling an in-depth exploration of the key attributes of social infrastructure solutions in fostering social resilience across crises
prevention, preparedness, response and recovery. The cases were analysed by describing their current role and function, as well as
their potential role during crises, based on resilient solutions that have been previously outlined (Castano-Rosa et al., 2022; Tarpio
et al., 2024).

A key limitation of the case study selection is the possibility that more suitable cases may have been excluded due to limited
publicly available data or gaps in the researchers’ knowledge, potentially leading to an incomplete picture. To mitigate this, the
research team engaged in thorough discussions before case selection, and three researchers independently mapped the cases, verifying
information and analysis through engagement with relevant stakeholders. Furthermore, the purposive selection of cases introduced a
bias toward successful implementations. This choice was intentional, aiming to identify and understand the potential capabilities and
best practices of social infrastructures rather than evaluating average performance. Consequently, the findings may not reflect the
operational challenges faced by under-resourced or failing projects. The selected case studies are briefly introduced below, with their
analysis provided in Section 3 and Appendix 4.

2.2.1. Case study 1 — edible community garden and public sauna in Hiedanranta

Hiedanranta, a former industrial zone, was acquired by the City of Tampere in 2014 to develop a new, diverse neighborhood
focused on inclusivity and experimentation. A key priority was engaging different stakeholders in the development process. Due to
delays in construction, the city encouraged innovative and collaborative temporary uses, leading to the edible community garden and
public sauna that later became permanent fixtures. The garden was developed through the Active Refugees in the Community (ARC)
project (2018-2019), led by Tampere Region Martha Association in collaboration with local associations and organisations (Piirinen,

Image 1. Process of co-construction of the public sauna and wooden deck (Photo by Elina Alatalo).
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2019). It aimed to foster inclusivity, empowerment and well-being, particularly for refugee immigrants. Built with recycled materials,
the space includes eight glasshouses, outdoor plant boxes and small cultivation plots. Actively used since 2019, it has been promoted
through social media (Yle, 2021). Developed by Tampere University researchers in 2017, the sauna was built together with TU DELF
architecture students during a summer school with support from Pirkanmaan Kaarikoirat skateboarding association (Cities, 2021;
Havik and Alrandis, 2022). Designed for community engagement, it includes a wooden deck for artistic performance. Initially free to
use, the sauna came under KorentoArt ry’s management in 2021, introducing a €5 per visit (see Image 1).

2.2.2. Case study 2 — Tampere youth cultural center

The Youth Cultural Center (Image 2), operated by the City of Tampere's Youth Service, serves individuals aged 9-29, providing a
safe, supervised space for activities, workshops, and events in arts, music, and handicrafts. It has been embraced by its users as a hub
for meaningful intercultural encounters (Maununaho et al., 2021). The center aims to amplify youth voices, address their needs, and
tailor services accordingly. Key features include a café run by the Silta non-profit Coaching Association, Galleria Vivi for young artists,
Tampere Youth Theater’s home stage, the City’s Youth Service office, and Pajasto (a work-experience workshops provider). The venue
also offers rental spaces. It acts as a networking hub for young people. Its central location and low or no-cost services make it an
accessible gathering place in downtown Tampere. However, access is primarily limited to the youth demographic, with exceptions on
open days and for room rentals (see Image 3).

2.2.3. Case study 3 — Suvela Kirstintie neighbourhood

Suvela, a suburban high-rise residential neighbourhood near Espoo Centre, was originally envisioned as part of a larger organic
urban network following a competition in 1967 (Norvasuo, 2013; Maununaho, 2018). During its development in the 1970 s, the main
pedestrian route through the area, framed by six to eight-story prefabricated concrete residential buildings, became a distinct satellite
structure. The first block consisted of social rental apartments primarily owned by the city. Shortly after construction, Suvela earned a
negative reputation as a 'problem suburb' (Maununaho, 2018). By the 1980 s, the area had a high concentration of deprived families
with children in rental apartments. This population increased through the 1990 s, and by 2000, Suvela was classified as a disad-
vantaged area (Paakko, 2003). In the early 1990 s, the area’s immigrant population began to rise, with 22.3% of residents speaking
foreign languages by 2010 (Hirvonen, 2011).

In 2010-2011, the city launched a regeneration plan, which included significant renovations, demolitions, and new construction to
reimagine Suvela’s future. The main strategies focused on densifying the urban structure near the main road, establishing a com-
mercial, sports, and cultural center, and diversifying the housing stock to improve the area’s image and create a more balanced
population structure. During 2011-2022, several developments were completed, including a new chapel that serves as a communal
space for locals from diverse backgrounds (its front facade displays biblical texts in 16 languages to celebrate Suvela's multicultur-
alism), and a park designed for families with children to enjoy and engage in activities. Additionally, the primary school was refur-
bished, a new soccer field and parkour area were added, and a building in the original rental block was renovated. The city also
replaced older rental apartment buildings with nine new mixed-tenure residential buildings ranging from five to 12 stories. More
images from case studies are available in Appendix 5.

3. Findings

The FWs synthesis yielded seven overarching themes of social impacts: (1) health and social well-being, (2) living/working
environment quality, (3) economic and material wellbeing, (4) social and cultural sustainability, (5) family and community structures,

Image 2. Community gathering spaces in the youth center features (photo by Katja Maununaho).
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Image 3. Suvela Bazaar event bringing the diverse (Photo by Katja Maununaho).

(6) institutions, politics, and legislation, and (7) technology and digitalisation. A detailed breakdown of these impacts can be found in
Table A of Appendix 3. These themes structured the analysis of three Finnish case studies — (i) Hiedanranta edible community garden
and public sauna (Tampere), (ii) Tampere Youth Cultural Center, and (iii) Suvela Kirstintie neighbourhood (Espoo), as multifunctional
social infrastructures with distinct material, organisational, and governance configurations. The subsequent subsections report the
case evidence theme by theme (also see Tables 1-7).

3.1. Thematic analysis of cases

3.1.1. Health and social well-being

The health impacts, identified from the FWs have substantial social implications. Among the most severe are increased mortality
and injury rates, which not only affect individuals but also impose emotional and economic burdens on families while diminishing
human and social capital within communities. Although these effects are most pronounced during crises, they can also manifest on a
smaller scale during periods of stability. Additionally, crises that threaten the physical health of vulnerable groups can further limit
both their physical and social activities, a challenge particularly relevant in an aging population (Schroder-Butterfill and Marianti,
2006).

Across all three case studies, health and well-being were promoted through open spaces for physical activities, training and group
gatherings, alongside the provision of safe shelter. In Suvela (Case 3, Table 1), efforts focused on supporting older adults through age-
inclusive activities in parks and green infrastructure designed to strengthen social connections. Similarly, in Case 1, social infra-
structure was developed to assist newcomers to Finland, including edible community gardens, greenhouses, and a public sauna. These
physical spaces were further enhanced by inclusive social activities and opportunities for community-led facility management (see

Table 1
Summary of case study findings on health and social well-being.

Case Health and social well-being impacts

Casel  The edible community garden project promoted health and social well-being through two key initiatives: 1) providing meaningful work and activities for
refugee immigrants, such as gardening, cultivation, and glasshouse construction, and 2) facilitating social interaction with locals to support integration
and language development. By addressing these, the project aimed to improve the immigrants’ quality of life (Central Baltic Programme, n.d.). Similarly,
the public sauna initiative empowered local community by involving residents in the participatory design of a culturally meaningful new urban space.
Beyond fostering ownership and agency, it provided free access to the sauna and cultural activities, strengthening social connections and community
cohesion. Traditionally a space for birth and washing, the sauna has historically played a crucial role during crises and could serve such functions again if
needed. Additionally, local food-growing initiatives could contribute to food self-sufficiency in the event of supply chain disruptions. Green spaces can
offer not only relief during heatwaves but also ongoing mental well-being benefits, supporting recovery and resilience.

Case2  The youth culture center offered low-threshold, accessible services for young people, particularly those from vulnerable backgrounds, including minority
groups and low-income families. It provided a calm, supportive, and safe space where youth can confidently engage in creative activities, individually or
collaboratively, across arts, sports, and work experiences. By fostering an inclusive environment, the center strengthened social cohesion, cultivating a
sense of belonging, and helping to prevent loneliness, bullying, racism, and social exclusion, critical in both stable periods and in times of crises. During
crises and recovery, the space could also serve as a temporary school, a community gathering hub, or a shelter for those in need.

Case3  Sports facilities provided recreational opportunities of all ages, fostering physical activities and social engagement. For example, the Finnish Pensioners’
Federation organised a walking soccer match to encourage older adults to stay active. The park served as a social hub, supporting families with children
through diverse activities such as sports, play areas, picnics, and green spaces and provided opportunities for interaction among peers. These shared
spaces helped restore the sense of community Suvela had lost before its redevelopment, while addressing the need for well-designed, inclusive public
spaces. During crises and recovery, they can serve as gathering points, provide shade and shelter during heatwaves, accommodate temporary housing, or
be repurposed for food cultivation if supply chains are disrupted, enhancing both individual and community resilience. Additionally, the area includes a
civil defense shelter linked to residential functions, as is common in Finland.
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Table 2
Summary of case study findings on quality of the living/working environments.

Case Quality of the living/working environment impacts

Case1l  Both the sauna and garden offered opportunities for both leisure and productive activities, such as food cultivation and social engagement through the
communal sauna experience. As housing and neighbourhood development plans unfolded over the coming decades, the built environment was designed
with a modest aesthetic, co-created with the users to foster a sense of ownership. The use of timber construction allowed for future adjustments and
maintenance to be carried out by the local community, ensuring the space can adapt to evolving needs.

Case2  Located in the heart of Tampere's city center, the multi-activity space is easily accessible via public transportation, pedestrian pathways, and its seamless
integration with urban nature. Internally, the open layout was centered around a central staircase that connects various activity rooms (Image 4),
promoting inclusivity, collective activities, and a welcoming atmosphere. Housed in a prestigious historic building, the center strengthened young
people’s sense of belonging by acknowledging their role in society and connecting them to local heritage. The wide range of activities catered directly to
their needs, offering a supportive environment for personal and social developments. During the pandemic, despite restricted hours, strict safety measures
ensured limited access, allowing youth to continue engaging while prioritizing health and safety. In the face of crises, the adaptability of these spaces and
activities, combined with adaptive management practices, will help support different crises prevention, preparedness, response and recovery processes.

Case3  Green spaces in Suvela were highly valued by locals, with tree-lined pedestrian routes along the main road creating a natural, organic facade. The
introduction of new residential buildings has brought vibrancy and colour to the once monotonous concrete landscape, a transformation further reflected
in redesigned entrances and stairwells. The courtyard was thoughtfully designed to promote a sense of safety, ownership, and community, seamlessly
transitioning from semi-private areas to public spaces with open vistas. Large windows and shared spaces enhanced openness and trust among residents,
though may compromise privacy, especially for certain minorities. All apartments featured light-structured balconies that minimised indoor shading.
Additionally, the new chapel, with its striking copper facade, added dignity to an area once primarily associated with social disadvantage. While several
high-quality dual-aspect apartments were provided, the dwellings adaptability was less considered but could be crucial in enabling individuals to respond
to and recover from different crises (e.g., temporary working from home, providing shelter for others etc.). The importance of high-quality outdoor and
green space was emphasised as essential in a changing climate, supporting individual and community well-being and offering a place for the community
to connect during stable periods.

Table 3
Summary of case study findings on economic and material well-being.

Case Economic and material well-being impacts

Case1  Food growing enhanced material well-being by allowing individuals to cultivate their own edible plants, fostering self-sufficiency and sustainability. The
project provided practical skills through co-construction and continued support post-construction, including the provision of gardening tools, facilitation
of co-learning process and participation with minimal personal investment. Moreover, designing and constructing glasshouses provided an immigrant
interior architect with an opportunity to develop their skills, integrate into the local culture, and ultimately secure stable employment. The sauna
embraced the principles of the sharing economy, offering communal access to sauna facilities without requiring private ownership. This was particularly
meaningful when access was free of charge, ensuring inclusivity and social cohesion. In times of crises, both individuals and the community can rely on
the skills learned and to support, educate, and collaborate in maintaining, co-creating, and constructing shared spaces with minimal financial burden.

Case2 Initiatives such as the Silta and Pajasto offered job-related workshops, including sessions in the café space, creating an inclusive and supportive
environment. Handicraft workshops equipped participants with practical skills, fostering self-sufficiency and confidence while improving their career
prospects. The center cultivated a culture of sharing, instilling in young people the value of collective ownership. Tools and equipment were available for
borrowing at little or no cost, encouraging a cost-effective and resource-conscious approach to learning and skills development. This, in turn,
strengthened resilience in times of crises by encouraging collaboration in repairs, mutual support, and the co-creation of low-cost initiatives.

Case3 ~ Communal facilities such as laundries, gyms, and club rooms were freely accessible to block residents, along with complimentary activities for children
and families. To support those facing financial difficulties, families received fee exemptions for baby and child music play school sessions held at the
chapel. The chapel also fostered a sense of community and support by hosting weekly free lunches for newly arrived Ukrainian residents and providing
deacon services to assist individuals experiencing financial hardship, ensuring access to essential aid and guidance. Additionally, affordable housing
options promoted quality living for diverse communities, reinforcing social inclusion and well-being.

Table 4
Summary of case study findings on social and cultural sustainability.

Case Social and cultural sustainability impacts

Case1l  The food-growing garden fostered greater community interaction, while the public sauna has helped build international networks. By involving the
community in the design and construction phases, social bonds and sense of shared ownership were strengthened. Active engagement in garden
development and glasshouses construction further enhanced social capital, encouraging collaboration and mutual support. For refugees, the garden
provided a meaningful pathway to integrate into Finnish society, offering both social connections and practical skills. Similarly, the sauna allowed people
to engage in an essential aspect of Finnish culture, fostering cross-cultural exchange and community cohesion. These initiatives not only laid the
foundation for social resilience, helping to prevent some crises such as marginalisation, loneliness, and xenophobia, but also supported preparedness,
response and recovery.

Case2  Multifunctionality played a crucial role in fostering meaningful connections, reducing isolation and social exclusion. While many activities focused on
youth, the availability of rental spaces, open days for all age groups, and cultural events ensured broader community engagement, fostering an
intergenerational and integrative environment. Events such as exhibitions, musical performances, and youth theatre created opportunities for social
interactions, encouraging the exchange of knowledge and skills, and contributed to the development of social capital within the community.

Case3  The chapel provided bilingual (Eng/Fin) services, offering interaction opportunities through diverse activities. Events like Suvelan Basaari, funded by the
'Mun Id€a' participatory budgeting pilot in 2017, brought together people from various age and cultural groups, promoting community engagement and
cross-cultural exchange. Additionally, the spring and autumn concert series provided a platform for both amateur and professional artists, artistic
expression, and knowledge sharing among participants.
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Table 5
Summary of case study findings on family and community structures.

Case Family and community structures impacts

Case1l  The garden and sauna positively influenced family and community structures, with the garden having a particularly strong role on immigrant families. By
facilitating interaction among diverse groups, these spaces enhanced community cohesion, participation, and a sense of belonging. While engaging and
empowering women should be a crucial objective of such initiatives, it remained unclear whether this was fully realised in this case.

Case2  The center offered a safe and supportive environment for youth experiencing family-related crises, providing access to mental health support through
social services and peer networks. These structured indoor spaces played a critical role in preventing and addressing social conflicts such as bullying,
racism, and exclusion. Additionally, the center promoted active citizenship, participation, and a culture of sharing. Expanding its accessibility to all age
groups could further enhance social resilience within the community.

Case 3 The chapel offered a range of family-oriented support services, including discussion groups that addressed crises such as divorce, loneliness, and financial
hardship. Families with children could participate in free activities, while the residential club room was available for hosting larger gatherings. To ensure
fair and respectful use of these shared amenities; the resident committee established clear guidelines. Additionally, the availability of versatile apartment
units, suitable for both individuals and families, supported a diverse and inclusive community.

Table 6
Summary of case study characteristics related to institutions, politics and legislation.

Case Institutions, politics and legislation impacts

Case 1 The City of Tampere played a crucial role in supporting grassroots initiatives by promoting a positive attitude and providing financial assistance through
Hiedanrannan Kehitys Oy, the city-owned company responsible for the area’s development. Its ‘activism-encouraging’ policy empowered local
communities and organisations to take an active role in shaping the neighbourhood and its public spaces. This approach helped build trust in public
institutions, particularly among immigrants who may have had negative encounters in the past. The city’s support for the introduction of a new public
sauna further reinforced collaboration among the community and municipal authorities. By establishing trust in institutions, such spaces can also serve as
a valuable conduit for future crisis communication, enabling public authorities to engage with the community effectively and facilitate necessary actions
when needed.

Case2  Ensuring the center’s long-term sustainability required the city to make long-term political and financial commitments. Additionally, proactive policies
are essential to mitigate the potential crisis impacts, such as those experienced during the pandemic, to safeguard the center's services and support youth
mental well-being. Given the strong relationships between community and the municipality, the center can also serve as a vital hub for crisis
communication and response.

Case3  The Finnish Land Use and Building Act mandates participatory planning processes, a requirement that was rigorously upheld in the development of
Suvela’s residential block by both the city and the housing company. Multiple public meetings were organised, including proposal presentation, and an
earlier pre-event at the mosque to engage immigrant groups. Additionally, plans were showcased at the Suvelan Basaari event and participatory elements
were integrated into city plan descriptions during implementation phase. The housing company also hosted a pop-up information session at a nearby
shopping center. Despite these participatory efforts, challenges emerged during the technical design phase, revealing difficulties in fully aligning housing
development with local community needs (Maununaho, 2024). However, in the family park planning process introduced an innovative approach was
introduced through an online participatory budgeting game, which allowed residents to provide input on design options for park installations and
furniture. This highlights the importance of implementing meaningful participatory measures that fosters trust, an essential factor in preventing future
crises and ensuring effective crisis management.

Table 7
Summary of case study characteristics related to technology and digitalisation.

Case Technology and digitalisation impacts

Casel  Social media and project websites were effectively used for outreach, successfully engaging their primary target group: refugee immigrants. These
platforms remained active, supporting daily community interactions, bridging the digital divide, and helping to combat social exclusion. Moving forward,
it is essential to address potential digital divides among vulnerable groups in the area, such as older or digitally inexperienced residents. This focus is
crucial not only during non-crises times but also during crises, ensuring that no one is left behind.

Case2  Technology and digitalisation are effectively integrated, with active social media engagement complementing a strong emphasis on in-person activities at
the center. This approach helped to reduce the exclusion of individuals without internet access and mitigated the impacts of the digital divide. In addition,
the center offered individual, and group activities aimed at enhancing the digital skills of young people, empowering them with the tools and platforms
necessary to thrive in the digital world, whether during stable periods or in times of crises.

Case3  The online park planning and budgeting game was deliberately designed to be user-friendly and accessible, featuring predefined activity options with
corresponding price tags. Participants were given a maximum budget of €40,000 and encouraged to create a “shopping list” of items to design a park that
promoted interactions and enjoyment. By sharing the game on social media, its reach extended beyond traditional city information channels, and it was
also integrated into in-person events at the old residents’ park. Additionally, the shared spaces of the residential block were managed through an online
booking system, enhancing accessibility and organisation for residents.

Table 1).

The FWs analysis revealed that reduced physical and recreational activities, disruptions to daily life, and economic challenges
significantly affect individuals perceived quality of life and mental well-being. Poor mental health, in turn, impacts subjective well-
being, contributing to fear, anxiety, depression, and burnout, as noted in previous studies (Wong and Chen, 2023). These impacts
can reduce performance, lower self-esteem, and in severe cases, lead to addiction, domestic violence, or suicide. Feelings of mar-
ginalisation, loneliness, individualism, and isolation further exacerbate these challenges, persisting beyond crises times into periods of
stability. The case studies highlight creative and inclusive spaces and activities designed to support diverse groups, with Case 2
specifically focusing on young people’s well-being and fostering social resilience.
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The FWs analysis highlighted uncertainty as one of the most significant impacts of social crises, leading to hopelessness and
pessimism towards the future. While crises often evoke negative emotions, they can also generate secondary positive impacts, such as
sense of belonging, self-reliance and independence. Social infrastructures play a crucial role in enabling and sustaining these positive
impacts, both during periods of stability and in times of crises or recovery. The FWs findings emphasised the need for equal access to
health and social services, as well as social and green spaces that support networking and recreation, enhancing individual and
community well-being. As indicated in Table 1 and Appendix 4, all three case studies demonstrated how social infrastructure promoted
well-being through various initiatives, including food growing and a public sauna for newcomers (Case 1), the establishment of safe
spaces and inclusive activities for youth (Case 2), and green infrastructure and sports to connect older people, families, and newcomers
(Case 3).

By integrating social infrastructures with community and local organisations that coordinate activities in accessible spaces, these
initiatives strengthen social resilience during stable periods and help to potentially prevent and mitigate social impacts in times of
crisis. All cases promote community-building strategies, which proved essential for supporting home workers during the COVID19
pandemic (Tagliaro et al., 2022). Indeed, social networks and spaces remain vital for resilience, health, and well-being during crises.
For example, the green infrastructure in Case 1 and 3 could provide cooling relief during summer heatwaves, a growing climate
concern, while also supporting well-being in the recovery phase. Additionally, all three cases address demographic shifts, such as aging
and immigration, helping to combat subsequent impacts of isolation and marginalisation.

3.1.2. Quality of the living/working environments

Crises can profoundly disrupt function of — and access — to physical infrastructures and social amenities, highlighting the need for
adaptable and resilient alternatives. During FWs workshops, participants identified direct links between social impacts and changes in
the built environment’s form, structure and function. Key considerations included reconfiguring living and working spaces, diversi-
fying buildings’ functionalities to accommodate emerging needs, such as shelter, storage, local food production, open spaces, and
urban densification. Maintaining the liveability and safety of the built environment was also emphasised as a crucial factor in fostering
resilience and well-being.

Concerns were raised about environments that, due to factors such as pollution or pandemics, no longer provided a healthy or
secure setting. In Case 2, recognising the significance of social interaction for young people, efforts were made to ensure continued
access to gathering spaces during the COVID-19 pandemic while implementing necessary safety measures (see Table 2). A key focus of
the FWs discussions was how liveability shaped people's perceptions of their surroundings. Access to leisure and recreational op-
portunities, along with well-located facilities in living and working environments, was identified crucial for fostering a sense of
belonging.

In Case 1, simple activities like sauna use and food growing contributed to social resilience by creating inclusive, high-quality
spaces that supported well-being in daily life. These activities also remained valuable during crises, with the community garden
providing shelter and cooler temperatures during extreme weather events. At the community and city levels, crises can drive major
changes, including increased multilocality, the expansion of gated communities and slums, and shifts in social mobility. To counteract
these challenges, Case 3 was carefully redeveloped with green spaces and high-quality public areas, reinforcing the dignity and pride of
the local community.

Such transformations highlighted the need for adjustments in land-use planning and policy, particularly regarding densification
and spatial restrictions. The availability, sufficiency, and adaptability of shared infrastructures, such as public green spaces, parks,
libraries and other community facilities, as well as adaptable private spaces (e.g., dwellings), played a critical role in mitigating the
crises’ negative impacts and fostering social resilience. This was evident in the selected cases, where multi-functionality and diverse
spatial forms enhanced adaptability and enabled agile responses. These qualities are essential in both everyday life and crisis situa-
tions, reinforcing the importance of a well-designed built environment for living and working. Equally, ensuring access to local social
infrastructure and alternative options can help sustain daily activities and well-being when conventional systems face disruptions,
making communities more resilient in the face of future crises.

3.1.3. Economic and material well-being

FWs workshops participants identified economic power and living standards as key social impacts, considering them at both in-
dividual and institutional levels. At the individual level, declining living standards can lead to social exclusion, stigmatisation, and
discrimination. At the institutional level, these impacts manifested as reduced employment opportunities at municipal, regional, and
national levels, alongside lower income levels. On a national scale, economic downturns can result in an increase in overqualified or
unskilled workers, child labour, and higher redundancy rates. In response to the loss of skilled workers, governments may attract
skilled migration or expand education and training opportunities to upskill the existing workforce.

Participants highlighted the direct link between employment and income levels, noting that job losses led to a decline in economic
power and overall well-being. On the positive note, some participants acknowledged that reduced income and economic power can
also stimulate self-sufficiency (e.g., local energy production and community food growing, see Table 3), as seen in Case 1. It can also
encourage the sharing economy, as demonstrated in Case 2, with increased use of ridesharing, coworking, and communal tool sharing.
Additionally, financial constraints can promote more sustainable consumption choices and habits. However, participants agreed that
in such situations, governments should strengthen economic and social protection to ensure access to public goods and services, such as
social insurance, to mitigate income losses and economic instability. This should be viewed not as an increase in public spending but as
an investment in enhancing social resilience, offering long-term economic and societal benefits (e.g., reduced health care costs).
Despite these positive impacts, one participant raised concerns about the long-term economic consequences of crises, particularly if
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GDP declines and governments raise taxes to cover public expenditures.

All case studies (see Table 3) emphasised the importance of social resilience at non-crises times, laying the groundwork for greater
preparedness during crises. The focus was on empowering marginalised groups to achieve better economic and material well-being in
times of crises. Examples from the cases included inclusive training sessions held in communal spaces, where access is affordable and
resources such as land, tools, and knowledge are shared. In the cases, support was provided to vulnerable groups, including refugees
and those facing financial hardship, reinforcing social cohesion and empowerment.

3.1.4. Social and cultural sustainability

The social and cultural sustainability impacts identified in the FWs analysis revealed various forms of inequality, including gender,
generational, spatial, and disparities in access to information, services, and welfare provision. These inequalities contributed to social
exclusion and marginalisation, leading to tangible consequences such as decline in diversity, and in extreme cases, violent outcomes
like religious conflicts, xenophobia, and dehumanisation. Limited social inclusion often reduces opportunities for community
empowerment, which is closely linked to lower engagement in collective actions.

Paradoxically, crises can also stimulate participation, voluntarism, and crisis awareness, driven by underlying social networks,
solidarity, and trust, often referred to as social cohesion. Across all cases (see Table 4), social networks served as the foundation for
inclusive participation, fostering interactions among diverse cultures, age groups, and professional backgrounds in communal spaces.
Many activities focused on supporting vulnerable groups, such as immigrants (Case 1), youth (Case 2), and refugees or those expe-
riencing financial hardship (Case 2 and 3). However, the FWs analysis also highlighted that certain crises could erode social cohesion,
increasing passivity, reducing responsibility, and weakening the exchange of knowledge, culture, historical experiences, and scientific
insights. This deterioration can result in the loss of both natural and cultural capital, along with critical crisis management skills (e.g.,
survival skills, low-tech, or nature-based solutions).

Maintaining the safe and continuous functioning of social infrastructures is crucial to preserving active social networks during
crises (as demonstrated in Case 2 during the pandemic) and avoiding the forced eviction of communities (as seen in Case 3). Beyond
these structural concerns, crises can also reshape cultural values and social meanings, developing new forms of interaction, whether
with people, nature, spaces or alternative communication methods.

3.1.5. Family and community structures

The social impacts derived from the FWs analysis highlighted structural and demographic shifts within families and communities,
emphasising their influence on interpersonal relationships, community bonds, and overall social cohesion. Demographic changes can
significantly shape the sense of belonging and place attachment, driven by factors such as population imbalances due to birth and
mortality rates shifts, an aging population, workforce loss from migration, injuries, and patterns of (forced) in- and out-migration.

At an individual level, disruptions in family structure, such as divorce or unforeseen changes in family planning (e.g., marriages,
pregnancies), can destabilise family dynamics. These life-altering events may, in turn, weaken social networks, increase apathy within
the community, and erode residents' sense of belonging. While social infrastructure plays a crucial role in supporting families &
communities within a resilient society, this aspect has been largely overlooked in research.

However, all three selected cases (as shown in Table 5) demonstrate how social infrastructure can support families and commu-
nities during demographic or family crises. This is achieved through both physical infrastructures, such as counselling for teenagers
facing parental struggles related to unemployment or mental health issues, and community-led management strategies that ensured
these spaces remained accessible and responsive to evolving needs. Case 1 and Case 3 focused on the well-being and integration of
refugees and immigrants, while Case 2 provided support for young people experiencing family crises. Ensuring flexibility in the use of
spaces and activities was essential to addressing other intersecting social challenges, such as ageing population and rising loneliness,
thereby contributing to broader social resilience.

3.1.6. Institutions, legislations and politics

The identified impacts identified from FWs span socio-political consequences across three levels: institutional, political, and legal.
These impacts shaped the capacity, functionality, and integrity of the state and its agencies, with potential implications, both positive
and negative, for public sector performance. Key areas affected included national crisis management, safety governance, and sus-
tainability transitions. When adverse impacts hit, disruptions to public policies may undermine transparency, equity, and social in-
clusion, particularly in the delivery of public services and mainstreaming efforts.

A decline in the performance of state institutions can erode public trust and credibility, leading to reduced political participation
and a lack of consensus. Social impacts may also shift power dynamics and amplify specific political ideologies, such as localism or
conspiracy theories, within affected systems. These shifts can reshape the capacity and function of both governmental and non-
governmental agencies, potentially fostering innovative participatory and bottom-up governance approaches. For instance, in Case
land similarly in Case 3 (as shown in Table 6), the city proactively nurtured a collaborative relationship between the community and
municipal authorities, encouraging active democratic engagement while reinforcing social resilience and cohesion.

Beyond institutional and political systems, socio-political impacts can threaten individuals' tenure or legal rights due to conflicts of
interest or shifts in ownership structures. In response to crises, authorities may introduce stricter legislation, which could sometimes
invade fundamental human rights, such as freedom of speech, movement, and choice, or challenge the principle of subsidiarity, which
emphasises decision-making at the closes possible level to those affected. However, fostering community activities and creating spaces
for knowledge exchange have proven effective in mitigating disruptions to institutional, political, and legal domains.

It is important to note that new legislation does not always restrict freedoms; in some cases, it enhances protection and resilience,
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for instance, legal recognition of non-human species or stricter building regulations can contribute to human and more-than-human
well-being. A notable example is Case 2, where the city collaborated closely with the community to ensure youth activities could
continue safely during the pandemic, playing a crucial role in supporting their mental well-being.

3.1.7. Technology and digitalisation

Findings from the FWs analysis highlighted the growing influence of digitalisation and technology on society, shaping various
aspects of human interactions, from remote work practices to social media dynamics. Participants discussed that while digital culture
offered numerous benefits, there was also a noticeable decline in trust and confidence in technology. This scepticism may arise from
concerns over the negative impacts of algorithms on people's lives, the deceptive nature of fake online identities or fears that AI might
take over jobs, and broader ethical considerations. Consequently, society may develop reservations about adopting Al and VR tech-
nologies or shift its technological preferences in response to these challenges.

Moreover, the adoption of technology can often face resistance, primarily due to the digital divide created by disparities in
accessibility and digital literacy across different genders, generations, or social classes. While digital technologies employed in the
cases studied effectively promoted communication and interaction (see Table 7), ensuring equal access to technology may require
educational and training initiatives, as seen in Case 2. Additionally, a combination of hybrid and face-to-face activities (as in Case 3)
should be considered to promote broader inclusion. These diverse challenges can also be leveraged during times of crises to facilitate
outreach within the community and among various stakeholders.

In summary, across the seven impact themes, the three cases repeatedly demonstrate that resilience capacity is not produced by
single assets, but by configurations of material settings, actors/relations, recurring practices, and governance routines that activate
those settings. To consolidate these mechanisms across case studies, Table 8 synthesises how key assets and activities of the cases
contributed to prevention, preparedness, response, and recovery, indicating primary and secondary capability pathways.

3.2. Analysis of trade-offs and challenges

While the case studies predominantly highlighted the positive contributions of social infrastructures, it is crucial to acknowledge
the inherent trade-offs, resource requirements, and potential negative externalities associated with their implementation.

First, the development of high-quality social infrastructures can inadvertently drive green gentrification or displacement. For
instance, in Case 3 (Suvela), the significant regeneration and introduction of high-quality green spaces and housing could lead to rising
property values, potentially pricing out the very low-income residents the project aimed to support. Policy decision-makers therefore
need to carefully monitor tenure security to ensure that physical upgrades do not erode social equity.

Second, there was a resource-intensive maintenance burden, e.g., Case 1 (Hiedanranta) relied heavily on temporary uses and
volunteerism (e.g., the sauna co-construction). While this fostered ownership, it raises questions about long-term sustainability.
Without permanent public funding or formalised maintenance structures, such initiatives risk becoming exclusionary or falling into
disrepair when key volunteers burnout or move away. Relying on community efforts can be a form of regressive taxation if not
supported by public resources.

Table 8
Crosswalk linking case assets to resilience capabilities.
Case Key assets Resilience capabilities Mechanism
Prevention Preparedness Response Recovery
Case 1: Hiedanranta  Shared garden/ Baseline inclusion, ~ Skills + shared ~ Mobilisation Restoring routines + Regular co-growing in

Case 2: Tampere
Youth Cultural
Center

Case 3: Suvela
Kirstintie
neighbourhood

greenhouse +
community sauna,
sustained by regular co-
growing, bridging local
networks, and stable
stewardship/
management

Safe low-threshold
youth hub, with
structured activities,
municipal + NGO
support, and capacity to
repurpose space during
crises.

Regenerated
neighbourhood assets
(community hubs/
parks/school/shelter)
enabled by community
routines, local support
networks, and
participatory
governance.

know-how for
self-sufficiency;
gathering
capacity

wellbeing, reduced
marginalisation via
accessible everyday
spaces

Protective everyday
environment for
youth; reduced
exclusion and

Capability-
building via
skills, shared
resources,

conflict/bullying routines of
engagement)
Reduced chronic Preparedness
vulnerability via through
affordable access to participatory
everyday services/  routines +
support organised
shared-space
systems

through familiar
place + trusted
networks;
communication
conduit

Hub for crisis
communication/
coordination;
scaling of support
through networks

Rapid coordination/
support via resident
and chapel
networks; accessible
shared facilities

build/repair together
capacity through co-
creation skills and

shared infrastructure

Long-tail support +
continuity of
services;
institutionalised
support relationships

Social and
institutional memory
+ stable community
support structures
that sustained
recovery

shared facilities built
skills and bridging ties
that buffer disruptions
and enable rapid
mutual aid

A safe supervised youth
hub sustained
supportive routines and
trusted access, enabling
early support and
scalable psychosocial
help during shocks.
Neighbourhood hubs
plus participatory
routines created stable
coordination channels
that mobilised support
and maintained
continuity through
disruption.
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Third, the analysis highlighted the tension between bonding and bridging social capital. Case 1 (Hiedanranta) and Case 3 (Suvela)
demonstrated strong bridging capabilities by integrating refugees with locals (Case 1) and creating shared multi-faith and multi-
generational spaces respectively, these infrastructures actively deconstructed social silos and fostered trust necessary to prevent so-
cial fragmentation during crises (Joshi and Aldrich, 2023). Conversely, Case 2 (Youth Center) primarily fostered bonding social capital.
While provided a vital protective environment for a specific demographic (youth), its age-restricted nature limited inter-generational
bridging, with exception of some limited activities. While bonding capital is critical for immediate psychological safety (response), the
lack of bridging ties may limit the wider community’s ability to access the specific resources and energy of the youth population during
a systemic shock (Fraser et al., 2022). Strengthening social resilience therefore requires a network of infrastructures that balance both
bonding and bridging social capital.

Finally, top-down versus bottom-up tensions remained a challenge. In Case 3, despite participatory processes, the technical con-
straints of large-scale housing redevelopment often overrode community preferences, which could lead to a sense of tokenism. If social
infrastructure is delivered solely through top-down mechanisms without genuine agency, it may fail to build the trust essential for
crisis responses.

4. Discussion and conclusion

This study introduced a novel approach by combining FWs framework with real-life case studies. It moved away from conventional
technical-focused strategies to emphasise the significance of social interactions in strengthening social resilience. By identifying and
categorising the multifaceted impacts of crises on societies, this study shed light on the often-overlooked socio-cultural, economic, and
institutional contexts that are affected. It provided a comprehensive understanding of how social infrastructures can support in-
dividuals and communities to prepare for change, cope with it, and recover from its challenges.

This research revealed that social impacts often overlap, and regardless of the crises’ origin, consistent social consequences emerge.
This pattern was attributed to the intricate and interconnected nature of crises, as mentioned in previous studies (Tahtinen et al., 2024;
Pescaroli et al., 2018). Additionally, the FWs analysis indicated that many social impacts are subsequent impacts, stemming from other
types of impacts, including legal, technological, environmental, and political crises. However, the distribution of identified social
impacts varied across the seven developed categories. The “Institutions, Politics, and Legislation” category contained the highest
number of identified social impacts (see Table A in Appendix 3), likely due to the significant role that regulations and legislation play in
shaping societies. In contrast, the “Technology and Digitalisation” category featured the fewest identified social impacts, sometimes
even presenting contradictory impacts, which may result from the relatively nascent and rapidly evolving nature of technological
advancements. As digitalisation continues to develop, its full societal implications remain to be fully understood.

While the findings align with previous studies, certain aspects have received comparatively less attention, including political
factors (e.g., government dependency and self-reliance), technological considerations (e.g., the digital divide and the emergence of
new digital cultures), and socio-cultural sustainability impacts (e.g., the loss of ecological and cultural heritage). The findings also
highlighted the importance of preserving traditional and low-tech survival knowledge, as also highlighted in (Rashidfarokhi, 2024).
Additionally, unlike much of the existing literature, which predominantly emphasises negative impacts, the FWs findings revealed
positive impacts that can emerge from crises. Beyond the well-documented positive impacts, such as increased social solidarity and
social cohesion, this study identified favourable impacts in other contexts, such as fuel crises prompting increased walking and cycling,
which enhances physical and mental well-being.

The predominant focus on negative impacts in crisis studies likely arises from the perceptions of risk and crisis as primarily adverse
events that cause suffering on individuals and communities. However, it is crucial to recognise that various underlying factors,
including socio-psychological dynamics, shape how people prepare for and respond to crises (Rashidfarokhi and Danivska, 2023). This
research highlighted the critical role of social infrastructures in enhancing social resilience, which serves as a foundation for pre-
venting, preparing for, responding to, and recovering from diverse crisis events. Nevertheless, the provision of social infrastructures is
often underappreciated in crises management planning and practice, compared to technical and physical infrastructures.

This study employed evidence from three diverse Finnish case studies to evaluate their effectiveness as social infrastructure in
strengthening social resilience and mitigating negative social impacts. While all three cases addressed a wide range of identified social
impacts, there remains room for improvement. As detailed in Appendix 3, Case 1 clearly addressed 38 out of 42 identified social
impacts; Case 2, 35 out of 42, and Case 3, 39 out of 42. For instance, Case 1 demonstrated strong community participation in the
implementation of social infrastructure, fostering self-governance and a deeper sense of belonging, elements that were less emphasised
in the other two cases. Additionally, Cases 1 and 3 involved community engagement in influencing land use planning and policies,
although Case 3 revealed challenges in actualising community needs within a housing development focused on generalised social
mixing and urban growth policies. Community engagement was notably lacking in Case 2, which could be improved by introducing
activities that involve youth in planning processes, thereby fostering a greater sense of belonging within the broader community.
However, as discussed in Section 2.3, trade-offs should be considered. Consistent with recent studies (Joshi and Aldrich, 2023; Aldrich,
2023; Fraser et al., 2022), this study suggested that enhancing social resilience requires a strategic portfolio of infrastructures that
balances the deep, protective support of bonding capital with the integrative, adaptive capacity of bridging capital.

Achieving this balance necessitates active citizen involvement in the decision-making process, with careful consideration of socio-
spatial, cultural, demographic, economic, and political factors from macro- to micro-scales (Castano-Rosa et al., 2022). Typically, this
potential is often not maximised in most projects. For example, in Case 2, a trade-off is its exclusionary policy, which primarily serves
individuals aged 9 to 29. Expanding access to include all age groups could promote intergenerational activities, strengthen family and
community structures and enhance overall social resilience.
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Across all three cases, there is also risk that despite the effective use of digital tools for community engagement, individuals without
internet access may be unable to fully benefit from these social infrastructures, exacerbating the digital divide. Implementing tailored
hybrid activities could serve as a viable solution, ensuring broader inclusion while enhancing digital literacy for all. These case studies
highlighted how the built environment and infrastructure, such as green spaces, (should and could) serve multiple functions: sup-
porting well-being in daily life, mitigating risks before they escalate into crises (e.g., biodiversity loss, mental health decline),
providing essential resources during crises (e.g., urban farming for self-sufficiency, emergency gathering spaces), and facilitating long-
term recovery through education and community rebuilding (e.g., teaching agricultural skills to new generations if lost due to de-
mographic shifts). Some elements may be originally designed for everyday purposes but can also play a crucial role in the crisis
management cycle, if utilised wisely, while others, such as civil defense shelters, were initially developed for acute crisis response they
can also contribute to crisis prevention and daily activities (e.g., serving as sports facilities to promote health and well-being). This
interplay between intended functions and adaptive use of spaces underlines the importance of designing adaptable and multipurpose/
multifunctional infrastructures to enhance social resilience across different phases of crisis management.

From a resilience perspective, the capacity of social infrastructures reflected key principles such as flexibility (allowing open-ended
functions), multifunctionality (designed to serve multiple purposes), and self-organisation (maintaining structure and function
without heavy external interventions). These attributes promoted adaptability, enabling systems to quickly modify and transform in
response to changing needs and redundancy, ensuring that essential functions remained operational during crises by providing al-
ternatives or backup systems (Kelsey and Kenny, 2021; Krishnan et al., 2023; Sharifi, 2023). By integrating these resilience principles,
social infrastructures not only facilitated daily activities, promoting health, quality of life, economic stability, and cultural sustain-
ability, but also strengthened the capacity of communities to prepare for, respond to, and recover from crises. Their true value was
found to lie in their ability to function seamlessly across different temporal contexts. Ultimately, the multifunctionality of social in-
frastructures ensures that it remains a crucial asset both in times of stability and in the face of crises.

The provision of social infrastructures should not be solely the responsibility of the public sector; it should be integrated into all
built environment projects and urban development initiatives. The three case studies underlined both the strengths and shortcomings
of current social infrastructure approaches, paving the way for decision-makers to improve their future strategies. Specifically, there is
considerable room for improvement in developing more effective and participatory methods that ensure contextually tailored ap-
proaches, integrating both bottom-up community perspectives and top-down policy considerations. These findings provide a foun-
dational framework for policymakers, urban planners, infrastructure developers, and community organisations, advocating for more
inclusive, context-specific, and participatory approaches to crisis management. This is especially crucial considering contemporary
geopolitics, which are characterised by weakening, eroding, and delegitimising institutions (Bremmer, 2022). Such challenges may
leave governments and authorities ill-prepared to prevent or manage crises.

This research primarily focuses on societal-level impacts rather than personal circumstances (e.g. divorce or the loss of loved ones).
While these can have significant impacts on individual lives, this study suggests that social crises can act as a trigger for such personal
challenges.

Finally, it is important to acknowledge that the evaluation of the case studies relied on qualitative mapping against the identified
social impact categories, rather than quantitative performance metrics. While this approach effectively illustrates the potential and
mechanisms through which social infrastructures supported resilience, it did not quantify the extent of this impact (e.g., through user
surveys, post-occupancy evaluations, or statistical health data). Consequently, the analysis offered a diagnostic perspective on
alignment with resilience attributes rather than a measure of operational effectiveness.

It is also necessary to contextualise the findings within the specific boundary conditions of the Finnish case studies. Finland rep-
resents a high-trust Nordic welfare state characterised by strong institutional capacity, mandatory participatory planning laws (e.g.,
the Land Use and Building Act), and unique infrastructure requirements such as civil defence shelters. Consequently, the strong top-
down support and public funding observed in these cases may be less available in other governance contexts. However, the identified
leverage points, specifically the resilience value of multifunctionality, the role of community-led adaptive reuse, and the necessity of
third placesfor social bonding, are transferable elements to other contexts. The fundamental mechanism by which social infrastructure
builds resilience (by converting material settings into capability-generating networks) remains valid globally, even if the imple-
mentation models require adaptation to local political economies.

Future research should aim to validate these findings by applying quantitative impact assessment tools to measure the tangible
outcomes of these infrastructures on social resilience elements. Beyond validation, further research could focus on developing inno-
vative frameworks or methodologies to assess the role of social infrastructure in enhancing social resilience across diverse crises in real-
life settings. Comparative analyses of case studies from different geographical and cultural contexts would offer a more comprehensive
understanding of social impacts and resilience strategies. Additionally, exploring the critical role of community engagement and
participatory approaches in the design and implementation of social infrastructures, along with various financing mechanisms and
business models, could yield valuable insights.

In conclusion, a comprehensive crisis management approach should prioritise not only the physical aspects of the built environ-
ment but also their role as social infrastructure in fostering resilience.
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