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Upgrading existing social housing (SH) requires user-centred participatory processes to promote values.
Comparative case studies in Brazil, Germany, the Netherlands, and the UK are presented. Living Labs (LLs) were
conducted for the delivery of user values and to promote an informed decision-making process. Tools and LL

activities were tested to engage stakeholders in the upgrading process, support the co-creation of solutions and
address social and societal challenges. The main research aims were to facilitate SH upgrading processes focusing
on the delivery of value for users, achieving end-user empowerment, as well as assessing participatory decision-
making through LLs. Research goals were achieved in each case study setting. The evaluation of specific cases
informed a conceptual framework and guidelines to facilitate upgrading through LLs in varied SH landscapes.

1. Introduction

Social Housing (SH) upgrading is discussed in the literature under
different terms, such as refurbishment, retrofit, renovation, and main-
tenance. The main goal of upgrading programmes, beyond maintenance,
is to improve populations’ living conditions and to increase the envi-
ronmental sustainability of housing estates.

The existing housing stock worldwide needs attention to bring
buildings and surroundings to expected standards (Keseler et al., 2019;
Kowaltowski et al., 2019; Scuderi, 2019). Successful upgrading may
bring favourable social, health, and financial outcomes for populations
and positive environmental impacts. Interventions require research and
social innovation to improve residents’ lives and increase the sustain-
ability of the built environment (Mulgan et al., 2007, p. 52).

Upgrading is aligned with several of the UN’sustainable

* Corresponding author.

Development Goals - SDGs' (Coyne et al., 2018; Vilches et al., 2017).
European countries took the lead with SDG13 (climate action), as the
European Climate Law establishes a regulatory framework for national
governments towards climate neutrality, to ensure that the existing
housing stock meets increasing energy performance requirements
(Regulation, 2021; Directive, 2023). Financial incentives and loans are
made available to housing owners and housing associations.
Contrastingly, in most developing countries, bringing SH quality up
to recommended standards of socially, environmentally, and architec-
turally appropriate designs that are accessible, adaptable, safe, secure,
affordable, durable and resource-efficient has yet to come into effect
(ACE, 2022, p. 14). In Brazil, for example, the government recently
disclosed specific funding for SH upgrading,” however as yet without a
framework for setting up effective participatory processes that could
ensure that user values are prioritised in upgrading interventions. After
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moving from precarious living conditions to SH, end-users typically
express satisfaction with their new living conditions, which perpetuates
the lack of official incentives to upgrade (Serapiao, 2016). In such a
context, families soon embark on self-induced - often substantial -
housing transformations, mainly to increase functional space (Muianga
et al., 2022; Tipple, 2000). Housing extensions usually reduce natural
light and ventilation and sacrifice gardens (Umeh et al., 2023). Informed
upgrading is therefore needed.

This paper presents four cases of living labs for SH upgrading
developed within the transatlantic research Project.” A multidisciplinary
international partnership analysed if and how the use of Living Labs
(LLs) can smooth SH upgrade delivery whilst ensuring that user values
are adequately accounted for. Three cases were conducted in Europe -
Germany (DE), the Netherlands (NL), and the United Kingdom (UK) —
and the fourth case was in Brazil (BR). Each country presents its own
climate, culture, administrative system, architectural design approach,
and construction technologies. More strikingly, the European cases are
based on mandatory energy efficiency-driven upgrading, whereas in
Brazil the homeowners carry out individual upgrades.

LLs are participatory planning processes aiming at informed
decision-making, mutual learning, and behaviour change among
stakeholders (Cognetti, 2023; Hossu et al.,, 2022). Although widely
applied in urban participatory planning and, recently, to large-scale SH
regenerations (Cognetti, 202.3), studies on the concept of LLs to upgrade
SH with detailed descriptions of context, tools, and process strategies are
scarce. Hence, our research aims to contribute insights for LL con-
ceptualising and setting up LLs that more effectively engage users in
participatory SH upgrading processes with enhanced social cohesion
and lasting effects (Fig. 1).

The study was driven by the following research questions.

@® How do contextual conditions affect the processes to upgrade SH
with the application of LLs?

@ Which processes and tools led to efficient upgrading processes
through informed decision-making?

@ To what extent did user empowerment enable meeting user needs
and value delivery?

@® What sort of guidance could be offered to future LL studies
addressing the critical issues underpinning SH upgrades?

A multiple exploratory case study design was chosen. The research
answers we sought then shaped our main research deliverables: a
collection of specific to generally customisable guidelines and an
orientation framework for setting up LLs for user-centred upgrading
approaches in the context of economically underprivileged estates that
lack social stability and action continuity.

2. Underlying concepts

Our investigation covered the topics of value delivery in SH
upgrading, LLs and participatory design as well as concepts for a
framework development for user-centred SH upgrading processes.

2.1. SH upgrading and user value

Many SH areas have environmental and social conditions, with crime
and unemployment rates impacting social costs, that can exert political
pressure to promote change in existing SH developments. Social costs
are primarily incurred through health problems caused by dysfunctional
and insalubrious living conditions (Kapp, 1970; Hards, 2013; Muianga
et al., 2021). Fuel poverty, social exclusion, family conflict, and urban
violence may also create social costs (Watson et al., 2016).

3 "User-Valued Innovations for Social Housing Upgrading through Trans-
Atlantic Living Labs".
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Cultural, social, and technological evolution shorten the service life
of SH. However, replacing the old SH stock often has adverse economic
and environmental effects. Upgrading the existing stock can be more
economical than demolition, with added environmental impacts
through carbon reductions (Alba-Rodriguez et al., 2017; Power, 2008).
Improving existing housing may also reduce housing deficits (Buckley
et al., 2016; Kowaltowski et al., 2019).

Upgrading programmes should ensure that homes are in a good state
of repair, safe and secure, comfortable, adequately heated, well insu-
lated, energy-efficient, correctly managed, and located in attractive and
safe environments (Poortinga et al., 2017), whilst avoiding rent in-
creases and, ultimately, gentrification (Keseler et al., 2019; Stenberg,
2018).

Most programmes address construction maintenance demands
(Crawford et al., 2014), better comfort conditions and improved project
sustainability performance (Oorschot et al., 2018). Resilience to social,
political, and emergencies such as pandemics, the influx of conflict
refugees and - most strikingly - climate change are further concerns (Xu
et al., 2021; Xu & Juan, 2021; ACE, 2022, p. 14).

Climate change is an urgent global issue, demanding increasingly
responsible actions to value users’ vulnerability to its effects and
attention to carbon and energy efficiency. Implementation of SH
upgrading programs, however, depends on legislation, political will, and
favourable economic conditions (Kamarulzaman et al., 2019). In
Europe, the Energy Performance of Buildings Directive mandates the
reduction of carbon emissions (Vilches et al., 2017; Coyne et al., 2018;
Directive (EU), 2023/1791), and windows and installations are replaced
and envelope insulation is improved through mandatory refurbishment
(Oorschot et al., 2018).

Contrastingly, in the many countries that lack an energy efficiency
drive, transformations of homes by users as owners are more concerned
with functional issues (Gnecco et al., 2022). In Brazil, for example, SH
owners receive social interest electricity rates, discouraging energy ef-
ficiency investments. The incentive to upgrade is mostly individual,
crafted by the family’s needs, and caused by housing projects with
insufficient environmental and construction quality (Kowaltowski et al.,
2006; Kowaltowski et al., 2019). In such contexts, the extent and pace of
the transformations executed depend primarily on the resources a family
can muster to finance renovations (Vilches et al., 2017).

Value is the ratio of a perceived benefit over sacrifices made to ac-
quire a specific product or service (Monroe, 1990). Benefits of SH
include well-being and comfort for inhabitants and user retention for SH
authorities. Increasing the sustainability of projects is an important
benefit for society as a whole. Sacrifices relate to social, psychological,
and financial costs (Kowaltowski & Granja, 2011).

As part of the ethical principle of human-centred design, SH
upgrading should attain the user values of practicality, ingenuity,
appropriateness, and empathy (Kowaltowski, 1980; Kowaltowski &
Granja, 2011; Heylighen & Dong, 2019; Cross, 2007). These values
translate into increased comfort for users and should ensure a secure and
pleasant place to live. Values change over time, and lifestyle changes
have an impact on practicality and appropriateness (Thomson et al.,
2013; Soliman-Junior et al., 2022).

SH upgrading also aims to deliver values related to psychological
feelings of belonging, place attachment, and increased satisfaction levels
for individuals and communities. Tenants feel valued after the upgrad-
ing of their homes and neighbourhoods was accomplished and will attest
that their way of life improved with increased feelings of security
(Chileshe et al., 2013). A novelty effect can also improve social behav-
iour and social cohesion with an increase in the effective participation of
users in caring for their home environment (Yang et al., 2009).

Whether mandated by legislation or instigated by users, the many
stakeholders involved in upgrading should ideally work together to
assess, analyse, and deliver user values. These will be different for ten-
ants or owners, and in upgrading projects, financing by public in-
stitutions or by users themselves will impact value perception.
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Fig. 1. Study framework for social innovation in decision-making processes of SH upgrading processes (Source: The authors).

Stakeholders, like housing associations and contractors, may see end-
users as a burden, refraining from value discussions to prevent raising
demands that impact costs (Kaseler et al., 2019). As hidden agendas
may exist, collaborative practices should promote negotiations with a
shared focus, involving all stakeholders of an upgrading project.
Collaboration is built on trust, equality of voice and reflection by all
parties. Mutual respect is essential. Participatory methods and actions
such as those promoted by LLs can improve stakeholder interaction,
mitigate conflict, and deliver value for all parties.

2.2. Living labs (LLs) and participatory design

LLs are considered a social innovation in decision-making processes
that mobilise human and environmental values (Lapointe et al., 2021).
Dell’Era and Landoni (2014) consider LLs a development of participa-
tory methodologies, embracing the pluralism of values. Participation is a
concept applied in various fields with diverse meanings and methods
used to achieve productive decision-making (Luck, 2018; Schuler &
Namioka, 1993). Participatory or collaborative design involves not only
designers but should also include end-users in design processes. The goal
is to respond to people’s needs and desires in the search for solutions to
design problems. Co-design, through design charrettes, may be part of
such processes, with users participating in idea generation as well as
decision-making.

The origin of participatory design links to the development of design
methods (Broadbent & Ward, 1969). In the 1960s a rational approach
was advocated for problem solving (Cross, 1993). Ten years later, crit-
icisms recommended argumentative participatory processes or soft
system methods. Thus, designers should work as partners with clients,
users and the community (Broadbent, 2003; Cross, 1993). End-users are
valued and design assumes an important sociocultural role (Banathy,
1996; Buchanan, 1992).

Participatory design processes involve individual, social and spatial
factors. Technical know-how and understanding of design problems and
solutions will however often be at different levels among participants,
and personal and community priorities may conflict. Stenberg (2018)
presents arguments both in favour of and against participation in
upgrading processes. The various stakeholders involved have different
goals and viewpoints and thus the sharing of power might be difficult. In

the case of users as tenants, residents are usually the weak stakeholders
in upgrading processes. Tokenism may permeate a participatory process,
with “smokescreens” to hide specific stakeholders’ interests (Gustavsson
& Elander, 2016). In SH upgrading, building trust with tenants is
fundamental so that users gain knowledge and a sense of ownership of
the newly introduced improvements. Positive behaviour changes are
expected from successful participatory upgrading processes.

LLs advocate for engaging people in different ways within a real-life
context for joint decision-making, mutual collaborative learning, co-
creation, knowledge building, and user empowerment (Hossu et al.,
2022; Luck, 2018; Smith & Iversen, 2018; van Geenhuizen, 2018, 2019),
which are considered essential to sustain solutions (Leminen et al., 2017;
Keseler et al., 2019; Bridi et al., 2022; Fasshauer, 2022).

Diverse research methods, tools, and approaches are applied, and LLs
have at least three phases of: analysis, innovation and co-creation and
finally evaluation or feedback (Buhl et al., 2017; Leminen et al., 2017;
Bridi et al., 2022). Communication barriers between stakeholders can be
addressed through engagement tools and boundary-spanning facilitators
(van Geenhuizen, 2018). Collaborative approaches and face-to-face di-
alogues are recommended to reach informed decisions (Bridi et al.,
2022).

In LLs for SH upgrading processes, not only the end-users and the
owners - which may be housing authorities, housing associations or
companies, landlords, or occupant-owners — but also the private sector
(design professionals and construction companies) and academics are
relevant stakeholders to be involved.

In such settings, a socially safe environment that supports harmo-
nious and open dialogues with all parties to discuss problems and their
solutions not only enhances the quality of the final product but also
empowers end-users to have a more significant impact on the outcome
(Koolwijk, 2022), as they feel heard and valued. Furthermore, profes-
sional facilitators and assisting technologies should support end-users to
effectively express what holds value for them in the project, overcoming
communication barriers (Gsenger et al., 2020, pp. 1-10).

Successful LLs outcomes are challenged by non-collaborative atti-
tudes (Bridi et al., 2022), as well as by temporality and failures in user
recruitment, governance, efficiency, continuity, scalability, and unpre-
dictable issues (Hossain et al., 2019).
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2.3. Framework development for user-centred SH upgrading processes

To mitigate issues associated with LLs, van der Have and Rubalcaba
(2016) highlight the need to achieve social innovation in participatory
processes, emphasising citizen engagement. Community psychology and
conflict assessment, as well as social and societal challenges, should be
considered, as both increased social cohesion and an improved built
environment are envisioned.

Keeseler et al. (2019) identified tokenism of user involvement in
refurbishment case studies, recommending a three-phased setup for
user-driven innovations. Also, all user activities should run concurrently
with the upgrading process, and actions and approaches should be
specifically crafted.

Fasshauer (2022) indicates a participatory user-centred argumenta-
tive design method that facilitates engagement, delivers values and
meets stakeholder expectations. Consequently, social, economic, and
societal values should be able to be achievable through co-creation.

Smith and Iversen (2018) emphasise scoping, developing, and
scaling social change. Accordingly, participation is achieved through
scoping processes that have learning objectives. Also, according to the
authors, LLs need to constantly (re)invent and (re)position themselves
through flexible forms of engagement with diverse stakeholders to
empower them to become co-agents in all phases of participation. To
achieve sustainable social change, Smith and Iversen (2018) indicate
scaling projects beyond individual actors.

Van Greenhuizen (2018 & 2019) show that increased learning and
facilitation of co-design can lead to long-term community involvement.
Also, the author points out that LLs involve stakeholders with different
objectives, experiences, and levels of education and know-how.
Boundary spanning, through specially trained facilitators and tools,
thus can underpin ethical participation processes and efficient knowl-
edge transfer (van Geenhuizen, 2018).

3. Research method

Once our literature review established the theoretical background
and underlying concepts involved in applying LLs to SH upgrades, a
multiple exploratory case study design was chosen to provide evidence
and answers to our research questions. The investigation proceeded with
selecting case studies, developing the settings for LLs in each context and
framing the analysis of their outcomes. As inductive observational ex-
periments, case studies can capture essential information to create
theoretical constructs (Fisenhardt & Graebner, 2007).

3.1. Selection of case studies

A purposeful selection of four exploratory case studies - existing SH
projects in need of upgrading in Brazil, Germany, the Netherlands, and
the UK - was carried out (Patton, 2014), to support the development of a
guiding procedure that may facilitate SH upgrading processes through
the use of LLs.

The primary selection criterion was systemic poverty, acknowl-
edging its different levels across the four countries. Europe, broadly
speaking, has two categories of social rented housing: either held by
municipal entities or managed by non-profit organisations (housing
associations). Germany, the Netherlands and the UK maintain a mix of
ownership types. Differences in access to SH across cases exist and
upgrading is managed through different mechanisms in each country
(Castellazzi et al., 2019). Also, each project has its own conditions and
follows local practices. The Brazilian SH case needed upgrading, whilst
the European cases were undergoing refurbishment.

In Brazil, SH is heavily subsidised by federal and state funds. Low-
income families with a monthly income of circa €498,00 (for 1 BRL =
€0,1,890,038) are selected by the federal bank. Users are property
owners, who pay small instalments over long periods. Housing com-
panies provide maintenance for five years after occupation. Some
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projects deliver houses without complete internal finishing, inducing
owners to begin informal transformations soon after occupation.

In Germany, SH is subsidised and characterised by a rent and access
regulation and specific eligibility criteria (Droste & Knorr-Siedow, 2014;
Housing Europe, 2023). When it comes to upgrading, there is a differ-
ence between maintenance and measures that increase the utility value
of a residential building. There are two main issues for upgrading in
Germany: energy-efficient refurbishment and age-appropriate conver-
sion. Both usually lead to rent increases, which are a particular burden
on low-income households. To obtain a financial grant or loan, housing
companies can apply for funding programmes, such as those offered by
the German state-owned development bank.

Dutch SH is primarily provided by housing associations, non-profit
organisations, responsible for managing and providing affordable
rental housing to the population. Maximum annual income limits for SH
eligibility are €40,024 (single-person household) and €45,034 for a
multi-person household. Rent remains unchanged even if the household
becomes no longer eligible for housing allowances. The tenancy is
typically for an indefinite period. A guarantee system serves as a
financial safety net for housing associations to secure loans at low costs,
including funds to comply with a voluntary National Performance
Agreement to the European Energy Efficiency Building Directive (Cas-
tellazzi et al., 2019).

In the UK, social housing is provided and managed by local author-
ities and housing associations. Rents can increase as it is linked to
household income. Refurbishment is regulated through a standard for
energy retrofit of domestic buildings - PAS 2035; BSI, 2020), which
became mandatory in 2021. Technical (e.g., heating demand, thermal
performance, airtightness) and non-technical requirements (e.g., com-
fort, occupancy) are included. The standard defines the responsibilities
of advisors, assessors, coordinators, designers and evaluators.

Our selection sought to differentiate case studies regarding building
age, type, project size, user profiles and into tenant (Europe) and owner-
occupied (Brazil) cases. Both the Brazilian and the UK cases have
younger families, while in Germany and the Netherlands, tenants are
primarily single elderly residents. A specific feature of the UK case was
that it was part of a pilot refurbishment study encompassing eight
houses within a large SH development built some 80 years ago. In all
four countries housing associations or local authorities suggested cases
according to the described criteria.

3.2. LLs settings and development

All LLs comprised the ‘understanding - co-creation — evaluation’
cycle. LL procedures were developed by each academic team as shared
and aligned research approaches.

LL events and onsite visits took place, using engagement tools like
value and focus cards, virtual reality (VR), videos, building information
modeling (BIM), and physical 3D maps and models. Social interaction
methods were developed and applied, including questionnaire surveys,
reflexive interviews (Szymanski et al., 2019), guideline-based expert
interviews, focus groups, co-design, design charrettes, and workshops.

LL activities and tools were tailored for local particularities, partic-
ipant knowledge, the type of equipment used, and available funds. In
Brazil, the LL was supported by value cards and 3D maps and models. In
Germany, data was collected through extensive expert interviews. A 3D
visualisation application with design scenarios for green areas was
developed. VR was used in the Netherlands, and BIM models, value
cards and VR were applied in the UK.

3.3. Analysis of case studies

The analysis sought theoretical replication in the data collected from
diverse scenarios (Yin, 2013). The investigation was driven by stake-
holder involvement in LL phases, collaborative decision-making, end--
user empowerment, learning, common ground discussions, and
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co-design outcomes. The analysis also explored the challenges of con-
ducting LLs and critical LL procedures.

The procedures adopted underwent comprehensive analysis using
qualitative interviews to identify potential actions for LL. The insights
obtained through observation were generalised, resulting in recom-
mended strategies for more effectively conducting upgrading processes.
These recommendation guidelines were grouped under six topics: (1)
Managing LLs, (2) Mitigating conflict, gaining trust and achieving end-
user empowerment with social cohesion, (3) Informing decision-
making and collective learning, (4) Applying context-driven activities
and tools, (5) Defining scope and (6) Triggering essential questions. The
case study origin of each guideline is identified and country-specific
applicability is indicated. Data is visualised through a Sankey Diagram.

4. Description of case studies

Fig. 2 shows the SH projects in each country, and Fig. 3 details them
further. Case studies aimed to empower users, improve social cohesion
and mitigate existing - or emerging - conflicts to smooth out the
upgrading process.

Given the emphasis on user-empowerment, SH tenants or owners
were the essential stakeholders in the LLs in all four cases. Representa-
tives of housing associations and municipal authorities participated in
specific LL events and were involved in opening communication chan-
nels and access to users.

In the German case, a facilitator with long experience with the
project participated in LL activities as well as construction company
representatives and workers. In Brazil, the housing company and the
municipal housing secretary participated in the co-design charrette. In
the Dutch case, the housing association and the contractor were present
in the VR presentations; decision-making was limited to a set of choices
on bathrooms and kitchen finishings, and gardens were discussed. In the
UK, the local authority provided access to users after a pilot study of
refurbishment was completed, and both users and local authority rep-
resentatives took part in LLs.

Figs. 2 and 3 present the differences across cases relative to age, size,
building type and ownership status. Income levels also must be
considered, with Brazil having the lowest economic group. Furthermore,
the Brazilian case did not undergo an official refurbishment programme.

Upgrading is not totally funded. In Brazil, energy efficiency refur-
bishment is not mandatory, nor are buildings or grounds upgrading;
only basic maintenance is covered in the first five years after handover.
In Europe, tenants pay rent, which is, in part, used for refurbishment.
Policies and mandatory standards are slightly different in each of the
European cases according to specific country regulations (Castellazzi
et al., 2019).

The Brazilian case - named Quilombo - is located in Campinas, in the
State of Sao Paulo and consists of a small SH development with around
one hundred row houses along two short streets. The German case study
comprises four nine-story apartment buildings in a large social housing
estate, at the western fringe of the city of Leipzig. Located in Veendam,
the case in the Netherlands relates to a project with 60 apartments in
two-story buildings. Earthquakes triggered by natural gas extraction
have caused substantial damage to buildings in this region, with eco-
nomic and social ramifications. The case study in the UK is a small
renovation project of 8 houses in West Yorkshire, as a pilot study in a
large SH neighbourhood developed by the local council.

5. Findings and discussion
Our findings directly stem from the analysis of the four cases,

providing research products that offer guidance for future studies, which
can benefit from the approach used and lessons learned.
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5.1. Insights gained from LLs settings

Fig. 5 shows the timeline within the three phases of the four LLs, with
a concentration of activities in the first LL phase. Examples of events are
shown in Fig. 4, and Fig. 6 presents the tools applied.

The research was conducted during the COVID-19 pandemic; hence
first contact activities were delayed. Inter-person contact was restricted
during the lockdown phase, and interviews were conducted online. In-
person events using visualisation tools occurred once risks were eased.

Signs of conflict at the initial stage of the upgrading processes were
observed. In Europe, conflicts were between tenants and housing asso-
ciations as well as construction workers during the actual renovations.
In Brazil, mistrust existed between families. In Brazil, conflicts were
mainly over the costs of shared interventions in public areas. Also,
communication with the housing company and the municipal housing
secretary and social services was strained, as users expected improve-
ments at no cost in public areas.

Conflicts were reduced as users gained a voice to express desires and
anxieties. A distinct sense of user empowerment and knowledge sharing
on upgrading options and proceedings occurred. In the case of the UK,
tenants expressed dissatisfaction at the outset of the LL. There was
restricted user participation in early upgrading decision-making, and the
LL activities occurred after the completion of refurbishments on site.
However, the LL events achieved user engagement to improve common
areas, redesign fences and solve solid waste area management.

The first end-user contact events were distinct in the four cases.
Brazil had a reflexive interview and distributed a self-analysis (toolkit)
to gain trust, encourage active involvement, and identify priorities.
Germany applied a large survey to assess satisfaction rates and user
priorities (Kabisch, Poessneck, Soeding, & Schlink, 2022). The UK
conducted interviews to introduce the research team and LL activities.

Direct and early communication with users was prioritised in Brazil,
Germany, and the Netherlands, using both simple as well sophisticated
visualisation tools. In Brazil, different activities were introduced as the
LL was researcher-induced, without the participation of the local
housing company or the private sector. To mitigate conflict, and find
common ground on issues, first-user contacts are important.

Community garden revitalisation was identified as an attractive co-
design issue, while private spaces need to be discussed on an individ-
ual basis to preserve the privacy of users. The need for housing associ-
ations to commit to the execution of co-design solutions and to increase
attention to private spaces and surroundings became clear. For Brazil,
the need to create a SH upgrading funding programme.

Became evident and our findings should contribute to the formula-
tion of the recently revived SH programme “Minha Casa Minha Vida”, for
upgrading processes of the large existing SH stock.”

Events and tools needed thorough preparation and management of
expectations. Repeated contacts and frequent feedback increased
engagement. After engagement, especially in European cases, users
gained a sense of empowerment to voice their needs, desires, and con-
cerns. Improved social cohesion was considered essential to enhance
public areas. In the Netherlands and the UK, users gained a greater
understanding of the refurbishment process through realistic visual-
isations of upgrading procedures and options. An increased perception
of the built environment became apparent during discussions and co-
design. This was an important insight in the Brazilian case as well, as
users act individually to improve their homes. In the Netherlands, this
experience convinced the housing association and the contractor to
house residents in temporary units on the same site’s external area. The
housing associations realised the value of academic teams as facilitators
to mitigate conflict or manage expectations. Communicating directly
with users and informing workers to respect user privacy was considered

* (https://www12.senado.leg.br/noticias/materias/2023,/07 /14 /sancionada
-lei-que-retoma-o-minha-casa-minha-vida).
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Brazil: A street view of Quilombo housing,
located at Campinas, Sao Paulo, development
in 2022, showing owner introduced
transformations

The UK: Social housing estate in West
Yorkshire undergoing renovation in 2022
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Germany: Neighbourhood in the housing
estate Leipzig- Griinau, with one building
undergoing renovation in 2022

The Netherlands: Social housing on Straat
Bali, Veendam, before renovation 2022

Fig. 2. Views of the transatlantic SH case studies (Source: The authors).

helpful in Germany.

Advantages and challenges for the application of LLs to SH upgrading
were identified. Thus, the advantages are that LLs enable a smooth
upgrading construction process. Users are valued and engaged. LLs help
keep participation alive and maintain trust. Users are given individual
voices through empowerment and stimulated with questions on the
upgrading process. Assessment of upgrading priorities and technical
information dissemination support co-design for solutions and informed
decision-making. Mitigating conflict can be achieved and learning
gained by all stakeholders. Also, trust between academics and users can
be strengthened.

Difficulties concern the preparation time and technicalities required
to guarantee user engagement. To trigger crucial questions about
climate change and new ways of living is challenging. Also, topics not
part of mandatory upgrading, such as floorplan changes, should be
avoided as they may create false expectations. Establishing continuous
relationships with the main stakeholders, like government agencies and
construction companies, is also difficult.

When it comes to the tools (Fig. 6) used in LL events, specific insights
were gained. VR is shown to be an attractive tool that facilitates the
visualisation of upgrading processes, design choices, and co-design.
During a VR session, a technical guide should be present to assist par-
ticipants in navigating models. Technicalities need prior testing con-
cerning the levels of skills and spatial experience of participants to gauge
the level of immersion. As a further result, participants showed diffi-
culties using a cave automatic virtual environment (CAVE), thus giving
preference to the visualisation of 3D models with VR glasses.

BIM can enable interactions, facilitate the visualisation of options,
and allow the evaluation of the feasibility of options. BIM, as a con-
struction workflow software, however, focuses excessively on technical
issues. The charrette co-design was a more successful engagement ac-
tivity as semi-public areas and gardens can be more realistically
visualised with expected results.

Value cards were shown to be a simple interactive tool to allow the

assessment of upgrading priorities and options. Adaptations were
necessary for specific contexts. Focus cards facilitated group debate
management, allowing the visualisation of discussion topics, and stim-
ulating ideas in co-design. The 3D visualisation application in the form
of a video, although a simple and well-known visual means to show
scenarios, showed reduced interactions and co-design possibilities.

5.2. Research contributions

Although our investigation is limited to four case studies, a frame-
work could be generalised as a guiding procedure to conduct LLs for SH
upgrading (Fig. 7). This framework and the guiding recommendations in
Table 1 summarise the results of our transatlantic research
collaboration.

The framework is conceptually based on Fasshauer (2022), Keseler
et al. (2019), Smith and Iversen (2018), van der Have and Rubalcaba
(2016) and van Geenhuizen (2018 and 2019), and infused with the case
studies outcomes. Contextual drivers and specific local conditions and
goals broadly frame 3-phased LL settings, which are finely tuned based
on tools and activities recommended for boundary spanning and gaining
common ground and trust.

Thus, drivers of upgrading processes include concerns that can in-
crease or mitigate social costs. Local conditions refer to social cohesion
and conflict assessment, expectations of all stakeholders and physical
attributes. Mitigating conflicts, costs and climate change, facilitating
decision-making, delivering user values, and increasing learning are all
essential concerns to address when seeking to improve overall housing
conditions.

The analysis of our results introduces critical as well as practical
insights to conduct SH upgrading processes through LLs without
tokenism. Lessons learned revealed 72 guidelines, which were cat-
egorised according to the six main issues: (1) Managing LLs, (2) Miti-
gating conflict, gaining trust and achieving end-user empowerment with
social cohesion, (3) Informing decision-making and collective learning,
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Brazil:

Social Germany:

housing estate

Quilombo, Campinas, SP  Griinau Leipzig

Programa de Aceleragéo do
Crescimento, COHAB
(municipal housing company)
of Campinas

Built by:
Managed by:

2009 built
2013 occupied
2022 ownership transferal

Age of projects,
dates

Between 1982 and 1984

Construction type
characteristics

Conventional concrete
block masonry

8 housing complexes
45,000 inhabitants

96 single-family, semi-

Units/habitants
detached houses

Case study 96 semi-detached
houses around 100 apartments)
Users' Varied sized families,

characteristics many extended families

45m2/Residential Unit

Area 2-room-apartment about 40-62 m2
Incomelieral €498,00 month Middle- and low-income level
renters
Users Municipal housing company, mainly
Unit owners rental housing stock
Upgrading process Users Municipal housing company

lead- agents

Support individual and
community demands, no
official upgrading underway

Upgrading focus

underway

Municipal housing company

Industrial panel construction

Four nine-story buildings (each with

Primarily the elderly, living alone

1-room apartments about 30 m2,

Energy efficiency, accessibility,
general infrastructure renewal
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The Netherlands: 7]

Veendam, Groningen West Yorkshire

Local Authority

Acantus association

1969 Between 1930 and 1949

Cavity wall (filled), roof pitched,
suspended floor, window fully
double glazed, central heating
(boiler and radiators, gas mains)

Concrete structure, brick fagade,
wooden window frames with
widespread building damage

3 building blocks, low-rise, 60 homes
(2-bedroom apartments). Plot area:
6,959 m2

156 single-family, two-storey
terraced houses

" 8 row houses as pilot project
Low rise walkup apartment blocks PECSEES

Primarily immigrants,

av. age: 44 Families

Ground floor units 63m2, First-floor

60m2 / Residential Unit
units with attic 90m2 m2 / Residential Uni

Low-income level renters
£980/month (range £437 -
£1200) / household

Tenants; low income (€27.300/year);
60%

Average rent €476.66 per month Average rent £320 monthly

Housing association Council authorities

Energy efficiency (free of natural gas
by 2050), safety and health (asbestos,
concrete rot risk), aesthetic
components, kitchen and bathroom
renovation, maintenance

Net zero and energy efficiency
goals, facade and fence
improvements

Fig. 3. Descriptive details of the four cases (Source: The authors).

(4) Applying context-driven activities and tools, (5) Defining scope and
(6) Triggering essential questions. Major recommendations are high-
lighted in Table 1.

The table presents the guideline categories and to the right the LLs
where a guideline originated. In the right most column prevalent context
applicability is indicated. Analysis of the origins and the essential
applicability to specific or to all countries shows that, for example, in-
sights from the Dutch case study contributed to numerous recommen-
dations applicable across cases. We can relate this result to two factors.
First, this LL process was inclusive, encompassing all stakeholders.
Second, commitments by project managing stakeholders and the pres-
ence of the academic team on the scene, applying attractive tools,
increased user engagement.

In Europe, the process is organised and executed primarily to intro-
duce energy efficiency measures. In Brazil, ingrained conditions still
hamper attempts to create official upgrading programmes and reverse
social injustices. Despite the specific social, economic and policy con-
texts (Fig. 3) and own SH landscapes that the case studies operate in,
Table 1 indicates that our research consortium produced a rich array of
recommended guidelines, applicable across cases.

General insights gained contribute to knowledge regarding partici-
patory processes, especially for SH upgrading. Both users and housing
associations considered LLs positive participatory additions to SH
upgrading processes, which proved to be an efficient way to bridge so-
cial sciences and design issues. More strikingly, regardless of the
different cultures, policies, and even values found in each country, in-
sights gained apply to a wide context range, as guidelines in Table 1
primarily treat universal participatory planning issues.

The Brazilian experiment, despite being the outlying case without an

actual upgrading process underway, revealed several guidelines that
apply to all cases. These relate to awareness of differences between
tenants and owners, gaining trust and conducting reflexive interviews
for rapport at first user engagement meetings. Also, lessons were learned
about avoiding false expectations and on thermal overheating for indi-
vidual houses. Germany demonstrated the importance of facilitators and
actively involving construction workers in LLs. The Dutch case was an
important source for insights on first contacts, tool development and
achieving a smooth refurbishment process through VR presentations to
users, housing associations and contractors. The UK case demonstrated
that small pilot refurbishments in a large social housing estate can cause
conflicts. To avoid negative user sentiments, with feelings of being left
out, pilot studies in large housing estates must be carefully managed
with adequate communication with all residents.

Important recommendations relate to the upgrading processes as
such. They entail planning, design, contracting, procurement and funds.
Well-thought-out procedures should aim for tangible positive social
change results and built environment improvements that deliver value
to all (users, housing associations, contractors and society as a whole).

Timing in LLs is crucial to gaining trust, breaking the ice, and
discovering common ground issues. Visualisation of the existing house
and design solution ideas increase engagement, understanding, and
satisfaction. Both analogue and digital tools are applicable, but these
require facilitators and adjustments to deal with unforeseen situations. A
flexible approach is recommended.

Activities with a ludic aspect and with children can increase com-
munity participation. A design charrette involving users in the co-design
of public areas can promote informed decision-making. Drawings allow
the visualisation of potential upgrading solutions that can be directly
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UK:
Kirklees, West Yorkshire

Germany:
Griinau Leipzig
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Brazil:
Quilombo,
Campinas, SP

The Netherlands:
Veendam, Groningen

Fig. 4. Scenes of activities in Living Lab events (Source: The authors).

discussed through a user-friendly design language. Awareness of user-
group characteristics should indicate the choice of tools and their
configuration, especially with elderly or immigrant residents. Step-by-
step methods are recommended with focused reflections.

Literature indicates that the presence of all multi-agent stakeholders
is essential in LLs (van Geenhuizen, 2018). However, our results show
that, especially once stakeholders are committed to the upgrading pro-
cess, decision-making does not necessarily have to occur simultaneously
with all stakeholders. Also, conducting SH upgrading processes through
LLs led by an independent multidisciplinary academic team can add
expertise in psychology, sociology, construction technology, and design.
This facilitates the development of activities and tools and their suc-
cessful application.

Value delivery emphasises the empowerment of end-users to achieve
the objectives of trust and social cohesion. Mutual learning and behav-
iour change of all stakeholders can be stimulated through LLs in favour
of effective decision-making to solve environmental and social problems
on a continuous basis. A cautionary guideline relates to stakeholders,
such as upgrading promoters and executors, who frequently have hidden
agendas. To avoid potential conflict, specific end-user-focused activities
are essential to prevent false expectations with growing demands on
upgrading projects that increase costs.

In all upgrading processes distinctions should be made between
communal area design discussions and individual residential spaces to
respect the privacy of users. Insights stress the importance of taking into
account home ownership in SH upgrading processes. Tenants are not
involved in the planning and design phases. Agents responsible for

upgrading processes, such as housing associations or councils decide
technical and economic aspects of refurbishment. However, tenants
should have a say in upgrading decisions related to aesthetics, and
comfort. Renters should also be advised on additional costs to be
covered by them for upgrading kitchens and bathrooms, for instance.
When residents own SH units privately and housing associations have no
obligation to upgrade after a period of legal ownership transfers, indi-
vidual design assistance is recommended, and community actions
should stimulate improvements in public areas.

Different climate contexts impact upgrading goals and should be
addressed given climate change. In developing countries, SH design
models have been shown to have less than adequate thermal comfort
conditions and user-introduced transformations are common (Invidiata
& Ghisi, 2016). Under such conditions, especially in tropical countries,
thermal comfort conditions need detailed evaluation to avoid increased
need for air-conditioning, impacting not only environmental sustain-
ability but also energy costs for low-income families. Refurbishment in
developed countries, with cold or temperate climates, primarily ad-
dresses cold conditions. This should be carefully assessed, however, to
avoid overheating with hotter summers becoming more common due to
climate change (Tsoulou et al., 2023; Visconti, 2023; Zahiri & Gupta,
2023).

Refurbishment works cause nuisances, with risks of dust, noise, and
loss of privacy. These can create conflicts between construction workers
and residents, hampering efficient refurbishments. Information on the
upgrading process is essential to gain trust and mitigate conflict during
construction. Also, the need for temporary housing to avoid risks should
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Fig. 6. Tools applied in Living Lab events (Source: The authors).
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be assessed through careful modeling of construction activities in the
actual housing reality.

For SH upgrading the revitalisation of gardens should be a common
ground topic for LLs and co-design sessions. As a source of nuisance, a
further common interest topic should include solid waste management.
Priority given to green area refurbishment can bring up questions about
healthy and sustainability-conscious living and can be shown to tackle
issues of social cohesion in multifamily housing. People need to feel
comfortable and secure to socially interact and enjoy outdoor spaces,
but annoyances from shared use should be avoided. Targeting
communal area (re)design in co-design is crucial because collective well-
being manifests itself in settings where strong social cohesion regarding
shared issues exists (Berger, 2018; Fonseca et al., 2019; Jennings &
Bamkole, 2019). Well-kept gardens also increase the satisfaction of SH
residents with their home environment (Jennings & Bamkole, 2019).
Biophilia is an engrained love of humans for nature, and there is an
appeal for people to live close to attractive natural environments
(McVay et al., 1993). Also, there is more agreement for natural land-
scape stimuli than for the built environment (Weinberger et al., 2021).

6. Conclusions

This article discussed SH upgrading through case studies that applied
LLs. The cases were conducted in Brazil, Germany, the Netherlands, and
the UK. Our research questions related to the sequence of events and
tools that may lead to efficient upgrading processes with informed
decision-making. We also addressed the extent to which user empow-
erment can meet user needs with value delivery and how contextual
conditions affect the processes in LLs to upgrade SH.

A theoretical framework to guide LL conceptualisation and setting
for SH upgrading is offered. Contextual drivers and specific local con-
ditions and goals broadly frame 3-phased LL settings, which are finely
tuned based on tools and activities recommended for boundary spanning
and gaining common ground and trust. Infused with the case study
outcomes, it can be customised and complemented by a detailed list of
recommendations to address specific needs.

Our results contribute to knowledge regarding participatory pro-
cesses by confirming the power of LLs based on drivers, goals, and
desired outcomes. This is shown for the four cases, in particular, but can
be generalised to various contexts and specifically adjusted, as needed.
Case study goals were achieved, with results according to local contexts.
Collaboration occurred between end-users and the academic teams.
Collaboration mechanisms were primarily the reflexive interviews, co-
design, design charrettes, open communication channels, workshops
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and focus groups. The improvement of gardens was the common ground
issue in all cases.

Perception of the built environment increased. In Europe, users
gained a stronger voice to indicate their needs and desires and were
made aware of the refurbishment process. In Brazil, social engagement
increased, with potential community actions to improve public areas.
Individual owners gained design solutions for house reforms.

To promote smooth-running processes and user value delivery, the
preparation of LL activities and tools is essential to gain trust, guarantee
early user engagement, and avoid conflict. Tools for visualising design
choices and the upgrading process do not have to be necessarily so-
phisticated; rather, they must stimulate interaction, support co-design,
and be well-prepared, attractive, and intuitive to use. Frequent events
with varied activities and feedback keep engagement alive and maintain
trust.

The Dutch and Brazilian cases achieved similar engagement levels,
through different approaches, regardless of contextual diversity. In the
case of the Netherlands and Germany, with initial top-down processes,
the LLs exerted bottom-up pressures on major players, mainly the
housing associations, to prioritise the well-being of users. This was less
apparent in the UK, as the LL was post hoc, reinforcing that the man-
agement of expectations is complex.

In the Brazilian case, through a bottom-up approach, valuable les-
sons were learned. Social cohesion and interest in the users’ home
environment increased. The mainly top-down approaches, applied in the
European case studies, were more encompassing as contact with users by
the academic team was through agencies. In Europe, housing associa-
tions and building companies prioritise efficient upgrading operations
and solving technical context-situated issues, however, with diminished
importance given to social change gains. Multiagent stakeholder
participation should therefore be reinforced, and further studies are
necessary to enable vibrant LL events with all interested parties.

As a result of the extensive involvement with end-users in these four
cases, SH managing stakeholders asked the academic team for follow-up
studies. This demonstrates that our transatlantic collaboration achieved
positive results and unique lessons were learned. Tool development was
shared, with adaptations for specific contexts. Lessons learned, espe-
cially for Brazil, are the need to introduce mandatory refurbishment for
SH with construction processes that value user involvement through
open communication channels. For the European cases, overheating in
hotter summers was identified as a problem with refurbishing pro-
grammes concentrating primarily on improving constructions for cold
winters.

We also learned to stimulate long-lasting relationships and
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Table 1

Recommendation Guidelines from case study insights (origin & applicability).

Table 1: Recommendation Guidelines from case study insights (origin & applicability)

# Categories and Issues

Adopt the three LL phases

Original LL

BR, DE, NL, UK

Context Applicability

BR, DE, NL, UK

Contain expectations of stakeholders BR, UK BR, DE, NL, UK
Open communication channels DE, NL DE, NL, UK

Apply sequence of events BR, NL BR, DE, NL, UK
Adopt creative engagement activities BR, NL, UK BR, DE, NL, UK
Timing in appropriate intervals BR BR, DE, NL, UK
Start before construction NL DE, NL, UK

Involve children BR BR, DE, NL, UK
Conduct academic-led LLs with end-users BR, NL, UK BR, DE, NL, UK

Adopt a flexible approach BR, DE, NL, UK BR, DE, NL, UK
Acknowledge limited practical knowledge NL BR, DE, NL, UK
academic teams

Devise funding systems to promote LLs BR BR
Avoid policy & construction workflow-driven LLs NL DE, NL, UK
Assure commitment to the project by executing NL BR, DE, NL, UK
stakeholder

Align LL activities with the upgrade process UK DE, NL, UK
Focus on reality & priorities BR, NL, UK BR, DE, NL, UK
Consider conflicting agendas of stakeholders BR, NL, UK BR, DE, NL, UK
Promote constant stimulus NL BR, DE, NL, UK
Make users protagonists after empowerment NL DE, NL, UK
Build long-lasting relationships BR, DE, NL BR, DE, NL, UK
Reflexive, initial interviews BR, NL BR, DE, NL, UK
Stimulate trust in the first engagement BR, NL BR, DE, NL, UK
Measure existing conflicts BR, UK BR, DE, NL, UK

Identify priorities BR, DE, NL, UK BR, DE, NL, UK
Respect the privacy of users DE, NL BR, DE, NL, UK
Consider the vulnerability of users DE, NL BR, DE, NL, UK
Consider nuisances of construction works DE, NL DE, NL, UK
Use VR in the first meeting NL NL, UK
Visualise the upgrading process NL DE, NL, UK

Reach out to target groups

BR, DE, NL, UK

BR, DE, NL, UK

Increase social organisation of users BR BR, DE, NL, UK
Consider and involve users individually NL BR, DE, NL, UK
Include a trusted person or facilitator DE DE, NL, UK
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Support solidarity among users BR, NL BR, DE, NL, UK
Gauge empowering differences between NL DE, NL, UK
stakeholders

Make users protagonists of their actions NL BR, DE, NL, UK
Promote delivery of values (social, economic, BR BR, DE, NL, UK
societal)

Build on long-standing engagement DE DE

Prioritise end-user BR, NL, UK BR, DE, NL, UK
Discuss real conditions BR, NL BR, DE, NL, UK
Limit involvement of users in technical issues NL BR, DE, NL, UK
Provide informed feedback BR BR
Increase stakeholders’ perceptions of their own BR, NL, UK BR, DE, NL, UK
environment.

Promote co-design of common ground issues BR, NL, UK BR, DE, NL, UK
Understand the complexity of building renovations NL, UK DE, NL, UK
Discuss environmental comfort conditions BR BR

Discuss energy efficiency

BR, DE, NL, UK

BR, DE, NL, UK

Discuss solid waste management

BR, DE, NL, UK

BR, DE, NL, UK

Discuss health conditions & individual benefits DE BR, DE, NL, UK
Trigger actions in favour of social values DE, NL BR, DE, NL, UK
Discuss property valuation through upgrading. BR BR
Visualise housing reality NL, UK BR, DE, NL, UK
Analyse user group specifics (Health conditions, BR, DE, UK BR, DE, NL, UK
education level)

Consider equipment available NL BR, DE, NL, UK
Consider available funds NL BR, DE, NL, UK
Distinguish between tenants and owners BR BR, DE, NL, UK

Consider context climate

BR, DE, NL, UK

BR, DE, NL, UK

Visualise potential solutions

BR, NL, UK

BR, DE, NL, UK

Use focus cards to manage group discussions

BR

BR, DE, NL, UK

Adapt tools & activities to the specific interests of
participants

BR, DE, NL, UK

BR, DE, NL, UK

Prefer visualisation tools

BR, DE, NL, UK

BR, DE, NL, UK

Apply simple (analogue) and sophisticated (digital) BR, UK BR, DE, UK
tools

Avoid the use of BIM UK BR, DE, NL, UK
Avoid CAVE visualisations. UK BR, DE, NL, UK
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Address private residential spaces and communal
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BR, NL BR, DE, NL, UK

Priorities semi-public spaces

BR, DE, NL, UK BR, DE, NL, UK

Climate change

Focus community attention on green areas (gardens)

BR, DE, NL, UK BR, DE, NL, UK

BR, DE, NL, UK BR, DE, NL, UK

Officially funded programmes for energy efficiency BR BR

New ways of living BR BR, DE, NL, UK
Envisioning the future NL BR, DE, NL, UK
Local conditions BR, NL BR, DE, NL, UK

(Source: The authors)

acknowledged that an academic attitude may often have limited prac-
tical knowledge, but can achieve rich engagements by reducing an-
noyances, organising early events with attractive tools to visualise ideas,
as well as with attitudes of open-mindedness and humility. Co-design
activities through charrettes, drawings and VR reinforced the applica-
tion of realistic approaches for user collaboration.

The joint investigation confirms that the outcome of LLs depends on
going beyond engagement to empower diverse stakeholders as co-agents
with long-term commitments towards better living conditions in SH
environments. All LLs succeeded in engaging residents, but lasting ef-
fects could not be affirmed, thus follow-up studies are indicated. For
being an exploratory multiple case study, results are limited to theo-
retical constructs. Future research should validate guiding recommen-
dations to increase the applicability of results to broader contexts.
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