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Abstract

This is an account of an ongoing participatory research involving 9 European regions at the
forefront of climate change. Within the framework of ARSINOE, a Horizon 2020 project
developing regional adaptation pathways and strategies across 15 countriegnplement the
System Innovation Approach, a practiebased framework for innovation based on Living Labs
where diverse pools of stakeholders s@lfsess the state of their system anddasign adaptation
pathways. Living Labs are developed through a seéthree workshops, each with a particular
focus.

Preliminary results show that the specifics of each territory act as triggers of situated strategies
and actions that respond to challenges in novel ways. Beyond local probkatving, the process
revealsthat 1) reframing problems from a holistic perspective is essential to unveil major
blockers and opportunities currently overshadowed by partial viewpoints; 2) community well
being and care are perceived by Living Lab participants as core drivers forectilte action; 3)
finding new ways to address longerm social trends and transforming existing legal and
financial frameworks are crucial to leveraging positive transitions; 4) the main types of
innovations required are socktechnical, rather than technological, in nature.

Key words

Resilience, innovation, climate change, participatory research.
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Introduction to ARSINOE

ARSINOE T Climate-resilient Regions Through Systemic Solutions and Innovationsis a
Horizon 2020 project that aims to build an ecosystem for innovative climate change adaptation
across Europe. Coordinated by the University of Thessaly (Greece), it britagether 41
partners from 15 countries gathered in 9 case studies tedasign innovative pathways for
resilience with local stakeholders through a participatory process.

Case studies are designed to address specific climeliged challenges, such as urban
heatwaves, flooding, water management, heritage preservation, and biodiversity loss. The
selected regions are the Athens metropolitan area (case study 1), Mediterrampeats (case
study 2), the Main river region in Germany (case study 3), the transboundary Ohrid and Prespa
lakes region (case study 4), the Canary Islands (case study 5), the transboundary Black Sea region
(case study 6), Southern Denmark (case study Wg Torbay & Devon County in the United
Kingdom (case study 8) and the island of Sardinia (case study 9).

i SN
cs9 W css 1§

o e

Figure 1. The nine ARSINOECaseStudies

System Innovation Approach and the Living Labs

Complexity results from the interconnectedness of interactions between different subsystems
and their environment [1]. Because climateelated problems are open, complex, dynamic, and
networked, they cannot be split up into smaller parts that could be diaith more easily (as in
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conventional problemsolving), without risking severing key relations, that will need to be re

established later in the problers 0l vi ng process, Awhen they wil
in the solution or, indeed, ilamoblemsare ditenpgraneetd | e ms
from technical perspectives alongjet excessive focus on technical aspects may prove harmful

i n the | oNhgnenew techinologiesfiare used to eliminate welinderstood system

failures or to gain high precision performare; they often introduce new pathways to large
scale, catastrophic failures. [ ] these new,
those eliminated by the new technologyo [ 2]

solutions, it is questionsnot answers, that we need to look for, because once problems are
correctly framed, solutions immediately exist. All that is needed is ths-coverthem, as Bergson
famously argued. Hence, the main innovation in our project lies not at the level of solutions,
but at that of problem framing, which, in return, produces innovative outcomes at various
levels.

Because human practitioners are the adaptable element in such systems [2], it is crucial that
challenges are framed through a dynamic, mukitakeholder perspective.

Within ARSINOE, we implement the System Innovation Approach (SIA), a methodological
framework based on Living Labs, where a diverse pool of stakeholdersasdkesses the state of
their system, work together toward transformative visions, and -@tesign adptation pathways

for their region. SIA relies on systems thinking, design methods, and situated knowledge to
address complex challenges, by examining the underlying structure of a system, seeing
relationships, patterns, and cycles [3]. Local Living Labsoguce visions of the future that
describe the values, functions, order, and means shared among stakeholders, aligning interests
and framing problems as the process unfolds. Then, trajectories to face climate challenges are
co-created, enabling experts, deston-makers, and citizens to move beyond the current state
and envision future scenarios that deviate from the expected curse of actions through
transformative actions at multiple levels.

Through SIA, we assess interconnectedness among system components (decisions, decision
makers, stakeholders, resources, organizational setups, emergent behaviors, and cultural
identity), within a specific time frame. This broad view can help identify thetsictural causes

of issues and know just where to work to address them.

ARSI NOE6s Living Labs take the form of three
addresses a specific goal and produces agpef i ned set of outputs. Tl
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goal is mapping Participants draw a ment al map of
stakeholders, processes, issues, and challenges, and formulgimldem statement This

material serves as the basis fenvisioning,it he second wor ks hwtlptbes ma i
goal of producinga future vision for the region and defining a timeframe for transformation.
Finally, during the backcastingexercise carried out in the third workshop, participants €o
design pathways for resilience, adaptation, and sustability, working backward from the

future vision produced in workshop 2.

So far, we have implemented the first two rounds of workshops across the nine case studies and

are about to begin the thirdConvening the first workshops was often challenging: sometimes,
stakeholders envisioned Living Labs as ways to validate-présting strategies, policies, and

plans; in other cases, research teams saw workshops more as spaces for data collection than as
opportunities for problem refinement. An important shift in perspectives took place during the
process, as participants began totakewner shi p and carry the work
their initial circle.

The following section provides an overview of the general trends observed during the first
round and discusses the significance of the proposed exercises.

Reframing transition pathways

All first Living Lab workshops began with a presentation of local challenges, followed by a
collective mind-mapping exercise where keywords trigger thematic exploration to produce a

new frame. Case study teams pselected between 4 and 6 major drivers,csth as fiwat e
Abi odiversityo or fAheatwaveso. Participants
ones, and to draw connections between topics, discussing and explaining reasons behind
choices. The outcomes were an entwined, messy diagram repnéing a snapshot of the current
state of the system from the participantdos p
the mapping activity.

Between workshops one and two, research teams worked on refined versions of maps and
problem statements, validated by participants at the beginning of the second workshop. Maps

and statements consistently showed that the core issues identified by partitipalid not fully
match the researchero6s initial hypothesis, e
well-known issues. This result not only confirms the added value of the SIA for transition
framing processes, but also reveals how this typleaation research positively impacts other

15



met hods and tasks carried out at the project

A good illustration can be found in Case st
where this case study is located, is a coastal area highly vulnerable to flood. The ARSINOE
research team studies the effects of flooding on the water supply netwotke local
environment, infrastructure and healthon Beyc
involved in modeling activities wanted to take the opportunity to gather feedback on the
model 6s desi gn.

Figure 2. Workshop facilitator with participants.

Core ideas preselected by the local research team placedrticular emphasis on flooding

i nteractions, wi t h, fivizoe, 2 Iri@omd riaesntvri urcotnunreendt oa s
During the exercise, however, the topic of A
regi onal resilience, shifting the approach

parameter to be incorporated in the modeldut also, importantly, the very fact that an
unforeseen driver may emerge triggers an evolution inthe moet st ructure to
parameters on the fly over the curse of the project.
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Figure 3. Map of the systemproducedduring the first CaseStudy 8 workshop.

Another interesting example was provided by Case Study 9 (Sardinia). This group works on the
Water-FoodEnergy nexus, with a specific focus on durum wheat production chain
transformation to ensure optimization of water and land management, sustainabilityda
production stability. The initial framing,
on well-defined questions with known answers: Increasing yield, improving sustainable food
production, adapting to climate change, enhancing short chains,istag awareness in
consumers, and improving information on food safetfuring the workshop, however, the
groupodés discussion shifted towards the need
more complex socigechnical challenge that cannot be addressed through concredetions

alone, but instead, requires a shift in the values underpinning food production and social
relations in the region. Triggering a shift
more community-oriented values in which ensuring the righto food for everyone seems more
important than economic growth alone.

Figure4. Refinedsystemmap for CS9elaboratedfrom initial workshop inputs
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Preliminary conclusions and next steps

Designing efficient transition pathways demands new forms of probleinaming that take full
account of the complex reality of contemporary societies and environments. The System
Innovation Approach provides a general framework to implement participatory search
involving diverse stakeholders and perspectives. To achieve its full potential and trigger
transformative actions, the methodology relies on local geographies, situated knowledges, and
social dynamics.

Beyond local problemsolving, the implementation of the first round of SIA workshops in
ARSINOE reveals that 1) reframing problems from a holistic perspective is essential to unveil
major blockers and opportunities currently overshadowed by partial viewpts; 2) community
well-being and care are perceived as core drivers for collective action 3) finding new ways to
tackle longterm social trends and transforming existing legal and financial frameworks, are
crucial to leveraging positive transitions; 4) thiefore, the main types of innovations required

to achieve resilience and successfully implement transition pathways are soeahnical, rather
than technological, in nature.

The next steps involve shaping desirable future visions based on problems framed in the first
workshop and cedesigning the path from that vision to the present day, identifying milestones
and innovation gaps. Outcomes from this process will help shapeastARSINOE tasks, such as
modeling, governance analysis, innovation pathways, financial tools, and calls for innovations,
all of which will have a direct impact on stakeholders and communities and may become
examples of best practices for other regions,Europe and beyond. In this sense, we expect to
maximize the impact of this project, facilitate inclusive transitions, and produce better research.
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Abstract

This papercapturesan ongoingjoint initiative which spanghree EU-funded projectsactive
within the Black Searegion, eachutilising living labsto supportthe overall developmentof
the Blue Economyin asustainablenanner. The Black Seas a complexresourcerich socio
ecological ecosystemnestled within a dynamic gecpolitical space,thus providing both
fundamental challengesand greatopportunities within the Blue Economysectors.Eachof
the projects adopts diverse yet complimentary focii in terms of stakeholder groups,
geographic location, thematic focus and level of governance.The paper outlines the
overarching methodology of Systemdnnovation for Blue Transition implemented by the
initiative, before presentingeachproject and the activities undertakentherein. The paper
concludeson the potential implications held by emergingfindings, both methodologicaland
thematic, on the sustainabledevelopmentof the Blue Economy and related policy in the
region.

Key words

Living Labs,Co-creation, Blue Economy,Black SeaSystemsApproaches
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Introduction

The Blue Economyrepresentshe overall contribution of seaspceansand other marine or

aguaticecosystemso anationorar e g i wealtld. Bhe E U &lse Economyisrecognizedas
amajor driver for developmentwithin Europe,andis clearly identified asapriority areafor

growth [1]. At the sametime, Europeanseasare overexploited,being placedunder multiple

pressuregrom human activities [2], this hasled the EuropeanCommissionto acknowledge
the needto transition toward a sustainableBlue Economy|[3]. This can only be achieved
through the preservation of marine ecosystemservicesand their resilience towards the

multiple anthropogenicstressors.
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Figure 1. Map of the Black Sea

Locatedin south-easternEurope,on the outer limits of the EU, the region is regardedasa
60str dtré glagmecnomic, geopolitical and trade corridor of strategic importance,
connecting to the Mediterranean Sea,and Europe with Asia and the Middle East.It is a
dynamic, heterogeneougegion characterizedby the ¢ 0 u n tgreat ecendémic potential,
diverging interests[4] but alsoan open conflict. That said,the Blue Economywithin the
region is still largely under-developed[4], with vast reservesof untapped potential for
economic development.Its significancefor the developmentof the region was formally
recognizedby the key regional actorsin the BurgasVision paper[5] and the Common
Maritime Agenda[6]. The Black Seaitself, despitebeing resourcerich, alsoexemplifiesthe
current poor environmental statusof EuropeanSeasand is widely regardedasone of the
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mostpolluted sean the globe.The poor water quality hashad a significantimpact on fish
populations,andthe diversity of speciess gravely threatened.The negativeenvironmental
effects of the poor ecologicalstatusinevitably harbour socioeconomic consequence®sn
employment, food security, tourism and health; thereby calling for an urgent transition
towardsa more sustainabledevelopmenttrajectory within the Blue Economy.

Through 3 different EU Horizon funded projects,Living Labs(LLs) are beingimplemented

to support this transition, bringing stakeholdersat the core of the strategy. This current
researchin-progresgaperseekgo sharewith the Living Labcommunity insightsfrom the
current experimentson 1) how LLsareusedin the contextofthei b Iturea n s2)How @ n 0O
systeminnovation approachhasbeenimplementedto trigger transformative processes3)

how collaborationacrossEU projectsstrengthenstakeholderengagemenimpacts.

Methodology
A Systeminnovation Approachfor Bluetransition

The SystemInnovation Approach (SIA) is a methodological framework which enables
systemicchangebasedon an interconnectedsetof innovations, where eachinfluencesthe

other; with innovation both in the parts of the systemand in the ways in which they

interconnect. SIA is rooted in systemthinking [7], and its implementation within the

contextof the researchdrawson transition managemen{8;9]in orderto dealwith persistent
problems and facilitate sustainability. It is basedon a highly participatory methodology
where stakeholdersare actively engagedin LLs, resulting in the co-identification of an

interconnectedsetof innovationsto drive the desiredtransition. In this context, LLsactas
open innovation spacewhich foster co-creation with users,the end result is expectedto

better solvestakeholdemeeds.Stakeholdersare engagedfrom many different domainsand
scalelevels, in solving problemsoriented activities, co-production of knowledge and co-

design of solutions in an iterative process[10;11]. They are actively involved in co-

identifying main challengesand needsrelated to the Blue Economyin the Black Sea,co-

defining commongoalsin aform of adesirablefuture vision. Envisioning desirablefutures
is a critical steptoward creating asustainablefuture [12]; it givesa senseof direction to

enablepositive transformation [13;14]; finally, pathwayscan be co-developedto drive the

regiontowardsa sustainablestate.
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Towardsa complementarystakeholderstrategyacrosseU projects Black Seastakeholders
from the quadruplehelix are currently engagedhrough 3 different projectswhich allow

the involvement of multi-level stakeholder(local, national and regional) while covering

different facetof the problem (figure 2).

The BRIDGEBS project objective is to advancethe Black S e an@aine researchand

innovation to co-developBlue Economypathwaysunder multi -stressordor the sustainable
utilization of the ecosystemservices.Five LLs covering the Romanian, Bulgarian and

Georgian Black Sea coastline and marine space as well as two Turkish regions
(Istanbul/Bosporusand Sinup) are being implemented. In the BRIDGE_BScontext, LLs
represent an instrument to empower local communities in the future sustainable
managementof the Black Sea,breaking sectoralsilos and ensuring a systemicapproach.
They createa new local participative dynamic to explore alternative forms of governance
while being afocal point for greaterinterconnection betweenphysicaland sociceconomic
sciencesVariouspatrticipative toolsexploit andenhancethe inter-actorexchangesto create
alearning loop, raiseawarenes®n ecosystenservicesandtheir multi -stressorsgurrent and

future, stimulate athinking A o ofthe b o xdéveloptrust and collaboraions, to fosterthe

adoption and implementation of innovative eco-solutions. The main outputs will be
transformative pathwaysfor a sustainableBlue Economyfor eachcountry.

Black Sea Stakeholder Engagement Strategy

- SRIA -~
» g% ARSINOE
) BRIDGE-BS DAORS i
o
Action Plans BLACK SEA Innovation pathways for
Adaptive Management Gaps and Needs Assessment Climate Resilience and land-sea
Recommendations interactions
Participatory approaches in Romania,
Bulgaria, Turkey, Georgia
Tocal Stoteholders (Living Labs) National and Regional
in coastal regions National Stalfehulder-s
(not in Georgia)
Stakeholders
Vb BonstaiiBpor vesiient Innovationsto bridge the gap between Innovations for local to regional
Black Sea Scosystems anda national needs and regional, EU, Climate resilience and mitigatation
international prioritiesin the context of of inland pollutions

sustainable Blue Economy Blue-EdONERT

Blue Economy Strategies for the CMA

Black Sea

Figure2. The overarchingframework for the interactions betweenthe three projects
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The BRIDGEBSsisterproject, DOORSwill link citizens,scienceandindustry for the vital
regenerationof the Black Sea,stimulating a new wave of '‘Blue Economy' opportunities
through the developmentof a Systemof Systemto addresghe human and climate change
impactson the marine ecosystem StakeholderengagementdeterminesDOORS'success,
value, and impacts. They drive scienceand technology breakthroughswith researchers,
makingthe projectwork more meaningfulon the ground.Here Multi -Actor Forums(MAFs)
are implemented, as a different form of stakeholderengagementstructure, which bring
together national stakeholdersin the same countries as the BRIDGEBS LLs, from all
backgroundsto help scientistsprioritizing Black Seaissueswith afocuson Blue Economy
policiesandthe useof innovationsto fill identified gaps.

Finally, the ARSINOEproject aimsat building an ecosystenfor climate changeadaptation
solutions, it doesnot focuson the Black Seaspecifically but hasa dedicatedBlack Seacase
study covering the Danube Delta in Romania, the Ropotami river in Bulgaria and the
Bosporusregion in Turkey, looking at land-seainteractions from sourceto-seain the
context of climate change.Stakeholdersfrom eachregion are engagedin what is called
national working groups (WG) which are then feeding the discussionoccurring in an
international LLs where representativesfrom regional institutions and national WG are
brought together to tackle the identified problemsand envisagesolutions in a regional
perspective.

Spacedor Change:EngagingStakeholdersvia a coordinated set of
Living Labs

The first round of local BRIDGEBS LLs hasinvolved more than 120 stakeholdersin 8
workshopsrepresentingall Blue Economy sectors.The workshopswere divided into four
active participatory activities in order to identify 1) key Black Seaecosystenservicesfrom
the perception of local stakeholders?) pressuresand risks relatedto ecosystenservices,3)
local challengesand needsfor the sustainabledevelopmentof the region,andfinally 4) Blue
Economyopportunities. The resultsallowed drawing acomprehensiveunderstandingof the
system key drivers and issuedo tacklesto transition towardsa sustainableEconomyin the
region. Findingsfrom the different local LLsturned out to be very similar acrosscountries
calling for a coordinated Blue Economystrategyacrosshe region. Within a secondround
of workshops,local stakeholdersn eachLL co-developedacommonvision for their region
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while the third workshopwill dive into transformative processes$o supportthe transition
toward sustainability.

In parallel, at national level, four MAF workshops were conducted where academic,
industrial, regional government delegates shared their perspectives on Black Sea
socioeconomic and policy needs for the emergence of a sustainable Blue Economy. An online
survey was also launched to determine the Blue Economy obstacles and potential in the

region, inquiring about the development of Blue Economy sectors and entrepreneurial

support, obstacles, and priorities. €edte s

Blue Economy sectors based on the national context, to then map national needs and
opportunities. The resulted analysis will highlight policy gaps between national Black Sea

Blue Economy needs, and EU strategic and policy priorities, and potentisttepancies with
local realities (BRIDGEBS LL outputs).

Two online international workshopstook alsoplacesofar. Following amappingof key land-
seainteractions, integrating the outputs of national workshopsin Romania,Bulgariaand
Turkey, data collection and monitoring were identified askey priority issuesacrossthe
region when it comesto fresh and marine water managementand climate changewhich
becamethe focusof this international LL.

Conclusionsand next steps

The developmentof the Blue Economywithin the Black Seais at a crucial juncture, where
strongfoundationsmustbe laid to ensurethe that burgeoningBlue Economyin the region
evolvesand transitionsin adirection that isin harmony with sustainability and resilience.
Different type of LLs have beenimplemented acrossthe region to supportthe transition
towards sustainability; local, national, and regional stakeholderrepresentativesare being
engagedn solving problemsoriented activities, co-production of knowledgeand co-design
of solutions. The use of a systeminnovation approachcombining systemthinking and
transition managemenimethodology allowed sofar to a better understandingof complex
Black Seasystemdrom sciencesocietyperspectivesn aniterative, interactive andreflexive
ways, and setting up priority issueslt will enablethe co-developmentof complementary
pathwaysbasedon the co-identification of aportfolio of innovations and actionsto support
the necessarylue transition.

A comparative analysisof the initial outputs of the BRIDGEBS local LLs and DOORS
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national MAFs will allow to asseswhether local and national needsand priorities aligned
and flag out to national policy ma k epotenfial missmatched. The national innovation
pathwaysto be developedby the DOORSMAFsin orderto fill existingregionalblue policy
gapsawill serveasabasidor the co-developmentof the BRIDGE-BStransformativepathways
which aim at providing a roadmapfor changein order to reachthe sustainablefuture co-
designedby local stakeholdersn eachcountry. The ARSINOEinternational LL provide the
fora for sharingexperienceand knowledgeacrosscountries.

Moreover,the framing of ajoint stakeholderengagemenstrategyacrossnultiple European
projects is facilitating collaboration and sharing of experiencesof running LLs across
researchteams,contributing to the developmentof a stronginterdisciplinary crosscountry

marine researchcommunity in the Black Sea.lt also provides a better visibility to local

practitioners on the overall purposeand progresse®f the Living Labsinitiatives aswell as
their specificcontributions.
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Abstract

The use of Living Labs is a promising approach to develop and test sustainable system
innovations. A Living Lab approach that is yet to be discussed in literature, is that of a
Festival Living Lab(FLL). Festivals can be considered as temporary mini societies with
systemic sustainability challenges regarding water, energy, housing, logistics, waste
management, food and behaviour. Since a festival is built up from scratch every time the
event is hosed, adjustments can be made to its overarching system, amdtual
interrelations between different aspects of the system can be experimented with. To evaluate
the potential of FLLs as effective redife experimentation settings for sustainable system
innovation we present thelL/ving Lab Activity Framework (LLAF), distinguishing various
innovation stages and system levels. We deploy the LLAF to evaluate a selection of
innovation projects within the DORP Festival Living Lab at the Welcome to The Village
festival in The Netherlands, demonstrating that festilsacan host various stages of the
innovation process on different system levels.

Key words

festival living lab, reallife experimentation, evaluative framework, sustainable system
innovation
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Introduction
Transition, System Innovation & Living Labs

Transitioning from a linear to a circular economy requires system innovations in order to
achieve the largescale transformations in the way societal functions such as transportation,
communication, housing, feeding, are fulfilledElzen, Geels, & Green, 2004Although
many enthusiastic entrepreneurs, policy makers and students come up with new innovative
products, services and systems to realise a circular economy, only few of these are actually
realised, implemented and/or scaled ufKirchherr et al., 2018) Within the theory of
strategic niche management (SNM) Schot and Geels (2008) argue that:

[ é Jor many innovations, especially with sustainability promise, market niches and
user demand are not readily available because the innovations are not minor variations
from the prevailing set of technologies but differ radically from therfp. 539)

To achieve transition, innovation needs to take place on multiple system levels (Schot and
Geels, 2008). It is the process of-ewolution and mutual adaptation between these system
levels that leads to chang@&Valker & Shove, 2007)A promising approach for experimenting
with the interrelated and mutual adaptation of system levels in relifle settings, are living
labs. Leminen, Westerlund and Nystrom (2012) define Living labs as:

[ é] physical regions or virtual realities
form public-private-people partnerships (4Ps) of companies, public agencies,
universities, users, and other stakeholders, all collaborating for creation, prototyping,
validating, and testing of new technologies, services, products, and systems irlifeal

contexts. (p. 7)

From this perspective, a living lab for sustainable transition is well equipped to facilitate
real-life experimentation as it may provide a conducive environment in which system
transformation may take place.

Within the field of living labs, several sukcategories of living labs can be defined.
Commonly used categories are Sustainable Living Labs, Product Living Labs and Urban
Living Labs (Bulkeley et al., 2016; Schliwa, 2013; Steen & van Bueren, 20 novel
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category of living labs aréestival Living LabgFLLs). This paper focuses on the potential of
FLLs to facilitate sustainable system innovation.

Festival Living Labs

The potential for innovation at festivals is already being explored through various
innovation initiatives. Several festivals in Europe provide access to their sites to cohduc
scientific research and test new innovatior(gle Ruiter, 20120pen-House, 2019Stichting
Innofest, 2019) In addition, several regional and European funded initiatives explore the
concept of festivals as test beds for innovatigBtichting Innofest, 2019 Inno-Quarter,
2019) According to these initiatives, festivals pose interesting settings for experimentation
because of multiple defining characteristics. These are described extensively infbsival
Experimentation GuidgDijkstra & Boonstra, 2021).

Festivals are celebratory or thematic events that come in many forms. For the purpose of

this article, festivals may be defined a®/ebratory events that build one or more temporary,
independent logistical infrastructures, such as an energy grid, a camp Site and/or water
supply for the purpose of facilitating the gathering of peop/éombining the definition of a

festival with the definition of a living lab, a Festival Living Lab (FLL) may be defined as a
celebratory event that facilitates the gathering gfeople and that offers (interdisciplinary
collaborations between) companies, public agencies, universities, users, and other
Stakeholders access to one or more of their temporary, independent logistical infrastructures

to create, prototype, validate ancétst new t echnol ogi es, service.

With many temporary inhabitants moving, eating, sleeping and generating waste, festival

sites are compared to small cities and temporary settlements (e.g. refugee and humanitarian
aid camps) . They are eomrcdieddreesd tvanaghty rsairmi |
challenges regarding water, energy, housing, logistics, waste management, food and
behaviour. For example, the threelay festival LowLands, which uses 300.000 kWh of
electricity generated with 120.000 litres of Diesel each editighowLands, 2019)This is

similar to the amount of electricity needed by 85 Dutch households in one year.

The interesting aspect of festival sites in comparison to cities, however, is their temporary
and flexible nature. Because a festival is built up from scratch every time the event is hosted,
adjustments and interventions to experiment with their differensystems can be made
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relatively easy. The clearly defined borders of the festival site, together with its clear
demarcation thereby adds to the level of control when conducting experiments, making it
relatively easy to monitor and quantify inand outgoing flows (e.g. materiar energy flows)

(Dijkstra & Boonstra, 2021). Also, the affordability of experimentation on festivals is
mentioned by e.g. humanitarian research pr o]
to role-play disaster responses, the festival scene affan alternative for small, impaet
oriented companies WI(Ekkfy2009) such deep pocket s

Within the transition to a circular economy an important challenge is behavioural change

and acceptance of the new. Besides technical and economic aspects, also social aspects can

be experimented with at festivals. Festivals are posed as interesting plamestroducing

novelties, as argued by Pott®011)and SchulteRémer (2013) precisely because of the

festival framework which is expected to conduce a positive misgt among the audience

towards trying out new things. From a living lab point of view, festivals attract a large
amount of peopl e, or O ged asneadasergim @psndinnovatidna t ca
processes and experiments.

Another interesting opportunity that is mentioned by the programmes is that with over 1000
festivals in The Netherlands annually, the opportunity for a consecutive chain of FLLs
facilitating multiple iterative experiments in a short amount of time and witin (slightly)
different settings can arise.

Evaluating System Innovation at Festival Living Labs

Based on the festival characteristics described above, it is posed that festivals are promising
settings for experimentation and can contribute to sustainability transitions. Since multiple
Festival Living Labs (FLL) are already running and to further erp¢ the value of arts and
culture festivals within sustainable transitions, it is relevant to examine the effectiveness and
impact of FLLs on sustainable system innovation more closely. This results in the following
research question for this paper:

Research question.: Are Festivals Living Labs effective +@& experimentation
settings for sustainable system innovation?

But how to evaluate this? Multiple scholars address the need for standard methods to

31



evaluate the effectiveness, impacts, and performance of living labs (Beaudoin et al., 2022,
Bronson et al., 2021). Based on a scoping review, however, Bronson et al concluded that

there is no generalizable approach or framework for evaluating the impactiaig labs up

to date and that oOthe dominant method for e
gual i tative case studiesdéd (Bronson et al .,
most available evaluation tools is aimed at evaluatitige functioning of the overall living

lab, or whether it has reached its specific goals (Bronson et al., 2021). In this paper we are
interested in evaluating the impact of the FLL on the experiments hosted in the FLL, rather

than evaluating the wider impat of the FLL itself and so none of the existing frameworks

were fitting to answer our research question.

We therefore introduce theL/ving Lab Activity Framework (LLAF) (section 3) which we
use to evaluate theDORP FLL(section 4). We answer our research question by discussing
the results and conclude the paper by providing recommendations for future research
(section 5).

Method

To explore the potential of FLLs for sustainable system innovation we took the following
steps:

1 Step 1) Develop Evaluative FrameworkBased on a literature review of existing
evaluative approaches and frameworks for living labs, we developed theing Lab
Activity Framework (LLAF) to evaluate the movement of innovation projects
participating in a FLL across innovation stages and system levels.

1 Step 2) Case selectioWe selectedthe DORP FLL as a project case to plot on the
developed LLAF. We selected this caseadlsauthors have been closely involvei this
FLL providing access to relevant documentation. We used existing project
documentation to inform the case description of the DORP FLL in paragraph 4.1.

1 Step 3) Project selectiarDver the years, many projects participated in the DORP FELL
To select projects for plotting on the framework, a full inventory of projects that took
place within the DORP FLL from 20182018 was made. The inventory was put together
with the help of project lists provided by the programme leaders of the DORP FLL. fihe
a selection of projects for the plotting on the LLAF was made based on the criteria below.
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This resulted in the selection of 31 out of 70 projects from the project inventory:

o Criteria a Only projects that took place between 20162018 were selected (3 DORP
editions) as projects from the first pilot year dhe DORP Summer School deemed
not representative as the DORP program was still developing itself as a FLL.

o Criteria b: Student projects were excluded from the selection because the research
institutions posing these challenges usually had no or little interest in developing
these projects into larger initiatives, statips or organisations after DORP. They
were mostly sen as an educational experience for students. Therefore, many student
projects had little to no follow up by default.

o Ciriteria ¢ Projects with insufficient or incomplete data were excluded from the
selection.

1 Step 4) Plotting and analysis of projectShe selected projects were plotted on the LLAF

by identifying their innovation stage and system level before and after their participation

in the DORP FLL. The categorization of the projects in the different innovation stages

and system levels was deridghrough an iterative process between the researchers. The

categorization is based on the presence of the researchers during the programs, seeing

the projects in the field and using the criteria described in tabBand 4. The resulted

plotting is shown in figure 1. The od6activi
then evaluated through a discussion amongst the authors interpreting whether and how

the projects moved between innovation stages and system levels.

Living Lab Activity Framework

As described in the introduction, it is argued that transition is achieved by the mutual
adaptation of system levels in niches, as this is where radical (opposed to incremental)
innovation that is needed for transition can occuiSengers et al., 2019As living labs are
posed as an approach to experiment with these mutual adaptations, this suggests that projects
within living labs should focus on (I) projects in a stage of experimentation and on (ll)
projects exploring interdependencies in or between system levels. To explore the potential
of festivals as realife experimentation settings for sustainable system innovation, we
therefore identified two subquestions that should be considered in our ewuative
framework:

Subquestion I: On what phase of the innovation process do the projects within the
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Festival Living Lab focus?

Subquestion 1. On what system level do the projects within the Festival Living Lab
focus?

It is commonly agreed that no design or innovation process is a linear process and that within
an innovation process many iterations are mad&milar to the fact that innovation processes

are not linear, there is no hierarchical sequence for when to address a specific system level
of an innovation either. Although the hierarchical approach of system levels somewhat
resembles the meanend chainthat is often used by designergoore & Brezet, 20153nd
system levels do influence each other as described in the MLP model of G2eR3) design

and innovation processes are based on the interrelated development of different aspects
simultaneously (e.g. technology, legislation, user markets). These aspects influence each
other during the design process as demands or barriers from e.gslagon will change e.qg.

the product or serviceThis holistic approach is shown, for example, in the Desiddriven
Innovation Process model of Acklif2010)and in the model of the TU/e Innovation Lab
(Den Ouden et al., 2016By testing innovations in reallife settings, these interdependencies
might surface. This meanthat a project within a living lab can start with a challenge on a
certain aspect or on a certain system level but might then find out that adjustments are
needed on other system |l evels or aspects. Th
conduded, monitored and conducted again with improvement from the previous round, in
order to generate useful knowledge in a rebli f e  §Sehtivia,i 2018,0p.15)It is the
possibility for iteration between the innovation stages and system levels that adds value to
the design process in living labs.

To illustrate this iterative character between innovation stages and system levels, we plotted

both sub-questions in a matrix resulting in thelL/ving Lab Activity Framework (LLAF) as

shown in figure 1. Herein both subguestions relate to the two axes of the framework: the

system levels (suguestion |) are setoutalongtheg x i s and t he projectos
(sub-question 1) are set out along the-axis. To identifythe distribution of both axis we
conducted a literature review (see table 1 and iBsulting in five innovation stages on the

x-axis (1. Exploration, 2. Development, 3. Experimentation, 4. Implementation and 5.
Commercialisation) and four system levels on theaxkis (A. ProductTechnology System, B.
ProductService System, C. Soeibechnical System and D. Societal System).
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a projectdéeé
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A. Product-
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_________________________________________________________________________________________

1. Exploration

2. Development 3. Experimentation | 4. Implementation 5. Commercialisation

Innovation phase

Figurel. Living LabActivity Framework(LLAF) for evaluatingFestivalLiving Labsprojects

Table 1. Comparisonof innovation stagesn academiditerature (x-axis)

Living Lab T R L Mankins, 1995 Stagegate mode Th e Fugl e TUe ULL Way of
Activity (Cooper, Edgett & Innovation Funnel (Du Innovation Working (Steen &
Framework Kleinschmidt, Preez & Louw, 2008) lab (den van Bueren, 2017)
2002) Ouden, 2016

1. Exploration TRLO - Not officially 1. Preliminary  A. Idea Exploration Research

defined by NASA. assessment Generatiorildentification

TRL 1- Basic Research 2. Definition B. Concept Definition
2. TRL2- Proof of Principle 3. Development C. ConceptFeasibility & Concept Development

Development

3.
Experimentatio
n

4,
Implementatio
n

5.
Commercialisa
ion

TRL3 - Early lab scalt
demonstration

TRL4 - Lab
demonstration

scale

TRL5- Validation
TRL6- Early prototype
TRL7- Late prototype

TRL8 -
commercial environment
application

Early stage

TRL9 - Market ready
application full
commercial application

4. Validation

5.
Commercialisatior

Refinement

D. Portfolio

E. Deployment

F. Refinement &
Formalisation

G. Exploitation Stage

Development

Evaluation
and
Validation

Market
Introduction

Testing

Implementation

Commercialisation
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Table2. Comparisonof systemlevelsin academiditerature (y-axis)

Living Lab Innovation MDM Model Transition Intelligent Design for Systems Meansend
Activity levels (Joore 2015 Management  products Sustainability  Engineering chain
Framework (Ceschin & (Geels, 2005) (Andrews, (Brezet et al. (Haugan, (Roozenburg
Gaziulusoy, 2003) 2001) 2001) and Eekels
2016) 1998)
D. Societa SpatieSocial S: Societe Transitions Rethinking System System Values
System innovation System (landscape) Values Innovation
level
C. Socie  Socie R: Socie  System Systemic Function Subsystem Needs
Technical Technical Technical innovations Context Innovation
System System System (sociat
innovation technical
level regime)
B. Product Product Q: Product Process Ecological Function Element Functions
Service Service Service innovation Context Redesign characteristics
System System System (niche)
innovation
level
A. Product Product P:  Product Product Immediate Product Component Form
Technology Innovation Technology innovations Context Improvement
System level System (niche)

Table3. LLAF Innovation Stagegx-axis):

Dimension Description Criteria

1. Exploration The processof making new discoveriesabout a The project is basedon an idea or problem but has no
problem or solution and coming up with an evidenceto basdts assumption®n. It isanunprovenconcept
innovative concept. and no validation hasbeendoneyet.

2. Development The processof advancingbasicideasand concepts The project is basedon a clear concept but needsfurther
into more concreteandholistic requirementsofthe  developmentand/orvalidation of its underlying assumptions

innovation.
3. The processof testing and validating assumption:  The project hasa prototype that needsto be tested.This can
Experimentation aboutthe innovation. be a physical prototype but also e.g. a service or societal

concept.

4.lmplementation  The process of applying or integrating the The project hasa product, serviceor approachthat is tested

innovation in its designatedeallife setting. in relation to its contextwhile beingintegratedin the larger

system.
5. The procesf making the innovation availableon  The project has a product, service or approach that is
Commercialisatior the market. implemented and commercially operatesin its (simulated)

context testing mutual dependenciesbetween all systerr
aspectgtechnical,economicand social).
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Table4. LLAF Systemlevels(y-axis):

Dimension Description Festival Context Criteria
A. Product The ProductTechnology System level  Within the context of a festival the produc  The project focuses o
Technology made up of tangible products that or | e v e | refers to the tangibleproducts.
System can touch. built up from (its tents, cabins, soun
systems, generators, etc).
B. Product The ProductService System level Within the festival the service level refers tt The project focuses omew
Service made out of the combination of physici the services provided for by the festival; tt types of services (e.g.
System and organizational components thi total of products and services providing e Productasa-Service
together fulfil a specific function. the economic infrastructure (often coins models, cryptocurrency
people can buy food or drinks with, thi systems) and/or is explorin
campsite people can safely slebptalsothe t hei r produc
provision of drinking water and the servic
of waste removal.
C. Socie Atthe SocieTechni cal S Within the context of a festival, this leve The project focuses orthe
Technical large number of components a r ef er s to t he c o h e integration of new products
System combined that are not formally relater technical and economic infrastructur or services in (a part of) th
t o e ac h(Joovet & Brezei, 2015 together with its entertainment programme  full festival system. Ar
The societechnical system can b its safety protocols, its organisation, supplie important difference within
defined as 6a c | u andstakeholders, and its audience. this criterion as opposed t
including artefacts, technology experimentation on othel
knowledge, user practices and marke system levels, is the
regulation, cultural meaning something in the wider
infrastructure, maintenance network system of the festival i
and supply networks, that together fdil depending on the projec
a specific dGeels, 2005 innovaton 6s f unc
D. Societa The Societal System level relates to t Within the festival context the Societa The project focuses o
System intangible believes, traditions, norm System level is made up of the festin behavioural change or th

and values of a community of people in
specific place.

audience that behaves according to the
communal believes.

acceptance of the new.

heter

Al t hough i vi abs O6are of
and
labs can only challenge projects to make a few iterations within their programmes and

ngs. Si t he

framework only shows the progress of the research, development /ancxperimentation

ng | composed

enabl e support i nnov altemioanetalt 20B82|pl7)ivinpdh a s e s

setti nce we wanted to identify pr

process made by the projects within (one edition of) the FLL. The framework does not say
t he i the FLL
not all programmes in our case study focus on the sanyes of challenges (e.g. one focusses

anything about mpact of on a §pr

on realising a technical prototype, another creating a business model, and another on

researching user behaviour), the phase a project starts or ends in, does not say anything
about the quality of the iteration madeyy the projects. The iterations made by the projects
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are therefore not qualitatively comparable.

Results
Case description of the DORP Festival Living Lab

Welcome to The Village (WTTV) is a threeday music festival hosted in the recreation area

of the 6Groene Sterd in Leeuwarden, the Neth
enjoying music from three semlarge stages, together with a side programe including

theatre performances, visual arts and a substantive social, sustainability and innovation
programme. Between 2014 and 2018 over 70 innovation projects from students,-siast

and companies developed and tested new sustainable concepts, st businessand

service models at the festival via different innovation programmes and initiatives. We refer

to the collection of all these sutprogrammes as th&®ORP FLL

Test & Implementation projects

Through the DORP FLL and with the help of It
technical or economic infrastructure or its audience to get (user) feedback on their
innovation. Greener for example, tested their offyrid battery providing festivals with
sustainable energy as an alternative to diesel generators. A project that tested in the
economic infrastructure of the festival watoyal Garden,who developed a blockchain

system making it possible to reward volunteers of the festival in a speatfiypto currency.

A prototype version of the system was implemented during the DORP Summer School
leading up to the festival. During the festival, the system was tested with volunteers in the
backstage area of the festival.

As a festival organisation, WTTV can also act as a launching customer for new sustainable
and circular innovations, generally festival related. An example of a mwar collaboration

is LILY. LILY is a light installation that initially was developed to illuminate thedark
pathway from the festival to its campsite and now illuminates a forest in the Dutch province

of Drenthe. Over the years, the LILYs were extensively tested at the WTTV festival and
further developed into a floating art installation insped by the complex patterns that exist

in nature, such as schools of fish or flocks of birds. lllustrations of these cases can be seen in
the images in figure 2.
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Figure 2. lllustrational imagesof Test& Implementation projectsat WTTV: Greener(Picture ©
Greener) Loyal Garden(Picture © Innofest) andLILY (Picture © WERC).

Innovation projects

A sub-programme of the DORP FLL that uses the festival as place foicoeation is the
DORP Summer SchogqIDORP meaning VILLAGE in Dutch).The DORP Summer School
was initiated to offer entrepreneurs and organisations the opportunity to further develop
their innovative ideas and concepts with the help of an interdisciplinary team of students
from different disciplines, faculties and universiéis before testing them at the festival. The
DORP Summer School is set up in a hackathon format and is based on tegdehinking
approach. For 710 days and under guidance of experts, the interdisciplinary teams help the
entrepreneurs or organisations to develop their concepts or prototypes and directly validate
it during the festival, resulting in a very quick feedb&cloop in comparison to other
hackathon programmes that generally focus on either the ideation or development phase.
From a university perspective, the Summer School is designed as an interdisciplinary course
to teach students to work together in interdisplinary teams.

Challenges brought in to the DORP Summer School could be about different aspects and
could be in different innovation stages-or example there could be a need for scientific
research to develop innovative concepts, for example the proj@éfgrid Basecampbrought

in by construction company Van Wijnen. Within the challenge, the team worked on
developing a solution for construction site managers to select the best renewable energy
solution for setting up their construction sites. On the other hand, entregameurs could also

already have a technical prototype that needed to be developed and tested. For example,
SaruSoda who needed hel p-mixieindnad® rmaaghinkg $ont godild aso p o s t
dispense the biological lemonades they make. Comp-A-Tent, whoos chall enge
develop an attractive and functional festival tent from their newly patented compostable
material. lllustrations of these cases can be seen in the images in figure 3.
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Figure 3. lllustrational imagesof Innovation projectsat WTTV: SaruSoda(Picture © NenaBode),
Comp-A-Tent (Picture © DORP SummerSchool),and Offgrid BasecampgPicture © DORP
Summer).

Experience projects

WTTV has a designated area for innovation where festival visitors are introduced to
innovative products, business models and services in a fun and interactive way. It the place

at the WTTYV festival where visitors can, either consciously or unconsciouslye part of

scientific research, provide feedback on new products or services from entrepreneurs or
participate in experiments as O6éguinea pigsf¢
sustainable transitions. An example of such a project is Hair-Washing District developed

by the Japanese artist Sachi Miyachi. Together with students from the DORP Summer
School, she developed an elevated and-sel&taining construction to wash hair from festival

visitors to make them appreciate the little things in life. Another exnple is theSnackathon

that WTTV introduced in 2018. Within the Snackathon food entrepreneurs were challenged

to develop healthy and sustainable snacks fo
Summer School to then test these diregtby selling them to the festival audience during

the festival. This resulted in a. o&Crickedr i cke
and theVegande| a typical Dutch snack but then made vegan by using seitdfustrations

of these cases can be seen in the images in figure 4.

e - - - - Q 5 - 1
Figure4. lllustrational imagesof Experienceprojectsat WTTV.: Hair-WasherDistrict (Picture ©
NenaBode), Vegandel(Picture © DORP SummerSchool),&Cricket (Picture © DORP Summer
School)

40



Resulting plotting of DORP projects

Plotting the selected DORP projects on thieving Lab Activity Framework(LLAF) resulted

in figure 5. As can be seen in figure 5, many projects make a forward iteration in their
innovation process as they managed to test, implement or even commercialise a product,
service orconcept at the festival (16/31 projects). For examp&aru Sodavho went from

Product-Technology Development (A2) to ProdueTechnology Implementation (A4).

Technical System

B. Product-
Service System
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. ! ® Schaduw Podium (2018) ’ ! !
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Sy 7 2018] |
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i | )
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Project without movement

Innovation phase

Figure 5. Selectegbrojectsparticipating in the DORPFestivalLiving Labfrom 2016 2018plotted
onthe Living LabActivity Framework (LLAF).

The framework also shows that some projects iterate between system levels (7/31 projects).
On the one hand, forward iterations are made. For exampleffgrid Basecampsthat
researched a solution for construction site managers to select the best renewable energy
solution for setting up their construction sites which first resulted in a concept for a
decisionbased algorithm, and which was then developed (D1) into a prpé of a serious
game which was tested at the festival amongst its audience (A3). Anofireject that makes

a large iteration isPlug & Play that moves from the Exploration phase on the Soeio
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Technical level (C1) to the Commercialisation phase on the Prodi&8xrvice level (B5). Plug

and Play was posed by the WTTV organisation as a challenge to explore how the batteries
of electric cars of visitors could power their music stages in the future. thAe festival, the
students who worked on this challenge and
fully operational carpowered silent disco during the festival. Projects that also made quite
large iterations ardBurgsFoodand &Cricket. These tw projects were part of th&nackathon

and developed, tested and eventually sold sustainable snacks at the festival (see description
in case study)As they were challenged to sell their snacks according to the official festival
rules (so they would not be unfair competition to other food stalls) these projects were really
forced to make a leap from Development on a Prodttéchnology level (A2) to
Implementation on the ProductService level (B4).

On the other hand, there are also projects that iterate backwards in the framework (2/31
projects) namelyZzingaand Comp-A-Tent. A backward movement does not mean that no
valuable insights were found but that thg@articipant encountered a challenge during their
participation in the program that meant that the project had to reiterate the viability of (an
element of) their idea in its current form. This was also one of the aims of the DORP Summer
School: to identifyearly in the design process whether an innovative concept is viable before
investing a lot of time and funds into its development. For example, CompTent joined

the DORP Summer School with the aim to design and test a new biodegradable tent for
festivalvisitors based on their newly patented material. During the design process however,
they found out that their intended user (the festival visitor) was not their customer. This
was actuallythe festival organisation itself which not only changed the programme of
requirements for the tent, but also their entire business case. For Ceff ent the fact that

the DORP FLL facilitated all system levels, meant that they could still have learningsuab
their innovation, just on a different system level than initidy intended.

Not directly visible but also notable is that projects that participated in the DORP FLL for
multiple years on a row, focus on challenges within different system levels each year. This
is greatly illustrated with the LILY project from WERC that was present at the WTTV
festival every year and developed from a single LILY prototype in 2016 to a fully
implemented sustainable art installation in 2018. AlsPuzzle Peacédlustrates this. First,
they joint the DORP FLL in 2017 with a challenge to develop multifictional furniture
which resulted in a successful prototype and which the festival organisation bought as a
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launching customer after the festival. The year after they returned to the DORP Summer
School to develop their business case which they then tested amongst the festival audience.

Discussion & Findings

The aim of this paper is to understand whether FLLs may function ef$ective reatlife
experimentation settings for sustainable system innovation. Our research resulted in three
key findings:

Festival Living Labs may function as a relevant reiée experimentation
setting for sustainable innovation.

The proposed./ving Lab Activity Framework( LLAF) enabl es the vVvisua
of innovation projects in terms of movements between various innovation stages and system

|l evels. The plotting of 31 DORP projects shi
FLL is able to facilitate innovation projects to learn across various innovation phases. The
plotting also showed O0vertical 6 movement of
move between various system levels.

This is important because the radical change needed for sustainable transition requires a
systemic perspectivand mutual adaptation between these system lev@lgalker & Shove,
2007)(Schot and Geels, 2008).

The DORP FLL is a unique initiative closely connected to the identity of the WTTV festival.
For an increased understanding of how and if all festivals may be a suitable context to
support sustainable system innovation, more research on e.g. characteriséind
prerequisites of both FLLs and other categories of living labs is needed.

System innovation can happen in FLLs but this is not yet proven sufficiently.

The temporary and flexible nature of festivals pose that they are great places to experiment
with its technical, economic and social systems (Dijkstra & Boonstra, 2021). Within the
LLAF, projects focusing on experimenting with these systems would entaibjeccts that
interact with sections C3 and C4 of the LLAF. In the DORP FLL there is only a small number
of projects positioned in this part of the framework. The derived plotting reveals that most
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of the development in the DORP FLL is concentrated on the produetchnology systems
(level A of the LLAF) and productservice systems (level B of the LLAF). This is not
necessarily uncommon, e.g. Steen & van Bueren (2017) found that the majority of Urban
Living Labs in their study lacked some of the key characteristics that would be required to
develop groundbreaking innovations. The LLAF also showed some development and
experimentation with regards to the Societal System (level D), suggesting that faltiare
indeed interesting places to experiment with novelties as described by Potts (2011) and
Schulte Romer(2013)

The focus of the plotting on the lower left corner of the LLAF could be interpreted as FLLs
not being effective reallife experimentation settings for sustainableysteminnovation.
However, the limited number of projects in this area might also be impacted by the
limitations of our research. Namely: the fad¢hat (i) we were not able to plot all projects on
the LLAF due to the absence of data, (ii) the fact that the plotting of the projects was not
done by the project owners themselves who might have diféat perspectives on the
iterations they went through, or that (iii) the programmes of the DORP FLL focus on
accelerating (sustainable) innovation in general and did not specifically focus on Socio
Technical System innovation. This means that although a@search suggests that FLLs can
certainly be effective settings for the development of sustainable innovation projects in
general, the results of this study are not necessarily representative to conclude that festivals
are especially effective settings faustainablesysterminnovation.

To further explore and develop the effectiveness of a FLL for sustainable system innovation,
case studies specifically focussed on innovation on the Saiéehnical System level would

be required, investigatinghow movements on the LLAF towards and from the Soeio
Technical system level may be enabled.

The LLAF may contribute to analysing the effectiveness of living labs by
providing aframework to evaluate and compare the impact of living labs over
time.

There is an increasing need for approaches and frameworks to evaluate the impact and
effectiveness of living labgBeaudoin et al., 2022, Bronson et al., 2021). Visualising the
development of living lab projects with the help of the LLAF enables more insight into the

44



results of a living lab and could help to improve its focus or design to improve innovation
outcomes. Herein it should be noted that the LLAF only captures the iteration of projects

made within one or several editions of a FLL. It does not provide any gidiinto whether

a projectds participation in the FLL 1 mpact
outside of the FLL. Evaluating the impact of the FLL, beyond the actual FLL event, is outside

the scope of this paper.

To confirm the effectiveness and workability of the LLAF, further research focusing on
applying the framework at other FLLs, or other living labs in different contexts (for instance
at various Urban Living Labs) would be needed. Additionally, it would bealable to

investigate how and if results and insights of FLL experiments are scaled beyond the FLL.

Conclusion

We have tracked the devel opment atarecd@rmgt i vi t
Festival Living Lab (FLLpver a five year periodZ014 till 2018).By visualising the activity

of these innovation projects with theLiving Lab Activity Framework (LLAF), we have
determined that FFLs can indeed serve as effective experimentation settings for various types
of innovation, including sustainable system innovation. As our results are only based on the
tracking of projects at one specific FLLthe DORP Festival Living Lalat the Welcome to

The Village festival in The Netherlands further research would be needed to evaluate the
potential impact of FLLs in a m@ general sense. We suggest that applying the LLAF may
provide an effective approach to support the evaluation of FLLs, by effectively visualising
the various types and levels of innovations that take plad#ith an increasing need for
generalizable approaches and frameworks to evaluate the impact of living lais,also
suggest that the LLAF may support the evaluation of other types of living labs, for instance
Urban Living Labs or Sustainable Living Labs, as a unified way of measuring the effective
develbpment of various innovation projects that take place within the context of these living
labs.
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Abstract

To meet net zero targets and achieve a sustainable transittbe,electricity network needs

to become more integrated, decentralised, and flexible. Digitalisatiospecifically provided
through algorithms and automatiori of daily life activities has huge potential to enable such

a network. Many daily life activities have already become automated and/or are controlled
through algorithms, e.g., paying our monthly bills, searching for information online and
streaming entertainment recommended to us. Howeveactivities with greater impact on

the energy system, such as home energy management, struggle with issues of trust and
acceptance from endisers. Research is lacking on the concept of acceptance spillover, the
acceptance and use of automation in one adly or domain of daily life and the impact it
has on acceptance and use in another.

As part of a living lab of UK households with wide ranging characteristics (household
composition, socieeconomic, digital engagement, home type and ownership, rural/urban
location), this research will conduct two distinct trials which automate daily lifactivities.

We will use a mixed methods approach of interviews, surveys and activifyecific
behavioural and energy monitoring data to: 1) detect feedback mechanisms of automation
experience and potential acceptance spillover across activity domains theate varying
levels of impact for a sustainable transition; 2) identify generalisable insights on factors
influencing acceptance of automation across different activities of daily life; and 3)
contribute to the literature on time-use, energy and resourcenpacts of specific automation
technologies.

Key words

Dalily life, energy use, 10T, automate activities, technology acceptance model
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Introduction

Digitalisation is a transformative force rapidly shaping how we socialise, travel, shop, work,
relax and manage our homes. Despite digitald@
use to help tackle climate changefor example, through substitutig physical movement,
accessing services rather than owning physical goods and helping manage energy use
current uptake of innovations providing such potential are far from reaching the mass
market (Wilson, Kerr, Sprei, Vrain, & Wilson, 2020)

One aspect for achieving a sustainable energy transition requires not only-esdr demand
reduction but also increased flexibility in energy consumption as a response to the more
volatile production patterns of renewable resources such as wind and sofartomated
demandside management solutions support flexibility but struggle with trust and
acceptance issues from endsers. We investigate whether positive experiences of
automation in one activityor domain of daily life results in greater acceptance and uptake
of automation in another, especially for contexts which help the energy transition.

Daily life automation

Technical developments enabling automation the machine execution of a function or
operation previously performed by a human have dramatically evolved in the past decade

and have entered many aspects of our daily life. From information acquisition oslito

smart devices in the home and transport route optimisation. Different levels of automation

(LoA) exist, with the literature developing a wide range of taxonomies adapted to specific
contexts(Vagia, Transeth, & Fjerdingen, 2018piamond, Mirnig, & Frohlich (2023p s st udy
ontrustindemands i de ener gy management in the home
categorised automation into six levels. Examples of their LoAs include manual programming

of devices by the user, consensual automation with the user activeging contacted to

agree, and full automation whereby the user has no possibility to interrupt or control. As

our research looks across contexts (different activities and domains) we draw Wagia et

al. (2016 s | i terature review and use a LOA taxor
daily life (Table 1).
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Table1. Levelsof automationtaxonomyadaptedfrom Vagiaet al. (2016)

Level of Description Explanation

automation

Level 1 Manual control Computer offers no assistance

Level 2 Decision proposal Computer offers decision. User is responsible to decide and execute
Level 3 Execute with approval | Computer decides and executes with user approval

Level 4 Autonomous control Computer decides and executes without user notification

Digitalised daily life activities have varying impacts on energy and carbon resources, and
some activity domains are more saliently digital to endsers. Table 2 summarises the
scientific interest of the different activity domains of daily life and provide examples of
possible automation for each. Our research aims to improve understanding of the factors
which influence people's acceptance of different LoAs in their daily lives, whilst also
contributing to the literature on the impacts of automation on emgy and carbon.

We first present literature informing the theoretical framing for our research design to
investigate automation acceptance. We then describe our living lab and provide an outline
of: the mixed methods data collection being conducted during 2023; our prag¢o date;
and expected contributions towards a green digital transition.

Theoretical framing

Drawing upon insights from Information System and Cognitive Engineering research,
Ghazizadeh, Lee, & Boyle (2018¢veloped an extension of the webkstablished Technology
Acceptance Model (TAM) to provide a comprehensive perspective of automation and
evaluate user acceptanceaptly named the Automation Acceptance Model (AAM) shown

in Fig.1. TAM theorises that perdged usefulness and ease of use are key determinants of
attitude towards a technology, which in turn, predict behavioural intention to use and
accept (Davis, 1989) Ghazizadeh et al. (2012kxtended this model and posit that
compatibility of the technology for the task at hand impacts upon other constructs and
ultimately acceptance. In addition to compatibility, trust in the predictability and
performance of the automated activity is deemedkey component in AAM.

Di ffusion of i nnovations theory (DOI) stat e
technology often progresses through various phases of adoption as they adapt to a new
system, from initial discovery of its existence to deciding to adopt and continusage
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(Rogers, 2003)

TableZ2. Scientific interest and estimatedenergy/carbornimpactsof domain categorieof daily life

activities and examplesof automation

Scientific interest

Activity domain

Automated activity example

51

Low

Energy/carbon impacts

High

Most salient Communication, socialising Receiving, sorting and replying to emails
digital  daily Information search, provision Creating onlineontent (e.g., for a webpage)
life activities Information searching
Information providing e.g., weather, news
Entertainment, media Choosing a movie/episode to watch
Possible Health, fitness Arranging medical treatment
spillovers via Fitness tracking,
thematic Developing an exercise plan
similarities Education, study, learing Progress tracking
Possible Work (paid) Scheduling meetings
spillovers via Coding
thematic Managing home - nonenergy Paying household bills
similarities intensive (e.g., hygienechildcare,
finances)
Retail- other Buying new clothes

Retail- food & drink

Doing grocery shopping
Creating a menu/diet plan
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Figure 1. The Automation AcceptanceModel (AAM). Source.Ghazizadefet al. (2012)

Such changes over time and the impact on acceptance and use are captured by AAM through
feedback mechanism&hazizadeh et al., 2012)

Our research uses AAM as a theoretical framework to empirically investigate the range of
constructs and feedback mechanisms hypothesised in the model to impact acceptance and
investigate whether spillover of acceptance occurs.

Research methodology
Living lab

Our living lab infrastructure was developed as part of a European Research Council project

and focuses on digital daily life and its impact on climate change. The living lab consists of
households in and around Oxford, UK who provide insights into realorld conditions in

their own homes and are committed to trial, learn, interact, and share data with the research

team on digitalised daily life. A current sample of 47 households have been recruited with

wide ranging characteristics (composition, soegconamic, digital engagement, home type

and ownership, location- rural/urban). Strong relationships between researchers and all
members of the households were established during the recruitment process in autumn 2022

and enthusiastic engagement is maintainetirough offering short, gamified activities
referred to as &émini mi ssions6. Data coll ect
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far include: 1) qualitative insights from home visits on their daily routines (across work,
leisure, travel, food/grocery habits and home management), social dynamics and decision
making processes for managing and-oadinating daily life, use of digital @vices and online
services; and 2) quantitative insights through an online survey into their digital skills,
technophilia, innovativeness, values, data privacy concerns and attitudes towards internet
usage. Our proposed research in this paper builds orstbata and explores the theme of
automation.

Automation trial study design

For households to participate in smart energy networks the automation characteristic
required involves the automation of when energy is used/an activity occurs (scheduling and
execution). Two distinct subsamples of 10 households will each trial an innova for one
month which automates such aspects for one of their daily life activities. Our sub samples
will consist of households along a spectrum of prior automation experience, categorising
them by the number of different domain activities and frequenayf automation they use.
Fig. 2 summarises the studyds protocol highl
data used to investigate specific research questions. The two different trials proposed are: 1)
automation of the scheduling and executiof meal planning and grocery shopping
provided through a subscription to a meal kit delivery service, and 2) automation of the
scheduling and execution of floor cleaning through the use of a smart hoover/mop.

Following Ghazizadeh et al. (2018)s suggestion, we aim to
mechanisms of AAM using a mukivave experiment capturing changes in behaviour and
perceptions at several points in time, e.g., pre introduction of activity automation, after one
month of usage, and after 6 nmbhs (of usage or discontinuance). Baseline data on actiwity
specific time and energy use will be collected for one month prior to the trial. Then, during

the pre-trial interviews, we will conduct an interactive mapping exercise to collect data on

the different ways they currently automate their daily life (the level of automationTablel

and across activity domaink Table 2).
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Figure 2. Summaryof the living lab trial protocol

We will also ask what additional activities they are willing to automate and then explore
AAM constructs to determine what influences acceptance of automation for different
activities. After the onemonth trial we will return and repeat the interview activty on
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AAM constructs to detect changes in acceptance and the impact of feedback mechanisms
through automation experience.

To analyse the impact of the trials on time and energy use, we will compare the activity
specific monitoring data collected pre and during the trials. We will also use a conceptual
framework developed byBieser & Hilty (2020) who categorise ICT impacts on time and
energy as distinctly different phases and aspects of an activity: Phaseadtivity planning
(consisting of activity selection, scheduling, planning horizon, duration and frequency) and
Phase 2 activity execution (consisting of activity manner, duration and fragmentation).
Bieser & Hilty (2020)qualitatively describe their framework and apply it to the example of
telecommuting. They encourage researchers to apply their framework to other activities and
to use more empirical evidence. We propose to use this framework as one of our analytical
dimensions to investigate whether acceptance spillover is likely to occur for certain aspects
of an activity e.g., scheduling, but not for all.

Conclusions

Utilising a living lab of diverse households in the city of Oxford, UK, this research
investigates the factors influencing acceptance of automation across different activities of
daily life and the possible feedback mechanisms and acceptance spilloverctivittes

i mpacting the sustainable transition. As a r
an invaluable opportunity for gathering indepth, multi-wave insights at the individual and
household level on automation acceptance and adoption wihgupports a sustainable digital
transition. By September 2023, the grocery shopping trial will have been conducted and
smart hoover trial underway. Preliminary results will be available to present. Results from

a potential further trial on EV charging aubmation, as well as a longitudinal study
measuring enduring automation acceptance/use and discontinuance are expected to be
available in 2024.

The unique contribution of our study is threefold. First, we comparatively assess a range of
automated daily life activities using a standardised methodology and data. Second, we focus
on feedback mechanisms of automation experience and potential spillovEacceptance
across activity domains and aspects that have varying levels of impact for a sustainable
transition. Third, our results will identify generalisable insights on drivers of automation
acceptance that hold across daily life activities and coxt® to inform macroclevel
understanding, policies and intervention strategies for harnessing digitalisation and support
less energyintensive forms of consumer behaviour.
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Abstract

Switzerland aims for netzero greenhouse gas emissions by 2050. Against this background,
the LANTERN project uses urban Living Labs to -d®sign, test, validate, and scale up a
portfolio of interventions that can contribute to a more useempowered, decarbnized,
resource efficient and sufficient energy consumption in Switzerland. An important
component of this project is the development, test, and application of an integrated impact
assessment.

However, an important limitation of the Living Labs approach that has been identified in
the literature is that it has failed so far to convincingly demonstrate its impact.

To contribute to the discussion about how to overcome this gap, we are currently developing
a conceptual framework with support of our
Labs using a calesign approach.

This ResearcHn-Progress paper will present the current state of the ongoing work related
to the integrated impact assessment in the LANTERN project, thus providing the
opportunity to receive feedback on our work in progress and to discuss our experiente
the topic of impact evaluation of Living Labs with the other conference participants.
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Living Labs, Energy, Integrated impact assessment, Conceptual framework, Methods,-Socio
technical systems
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Introduction

In Switzerland, the Federal Council decided in 2019 to aim for Reéro greenhouse gas
emissions by 2050 (Federal Council, 2019). To achieve this goal, technical and regulatory
solutions but also the behaviour, social norms, acceptance and changing valués various
actors play a key role.

The LANTERN project uses Urban Living Labs to-clesign, test, validate, and scale a
portfolio of interventions that can contribute to a more useempowered, decarbonized,
resource efficient and sufficient energy consumption in Switzerland. It conductsearch
and development at the interface between markets, technology, policies, and society and
assesses the relevance of set@ohnical aspects towards sustainable ways of living and
working whilst improving the quality of life. The 8year project has @a overall budget of
CHF 33m and consists of a broad consortium including at its initial stage five Urban Living
Labs, five cities and other public sector institutions, seven public research institutions, forty
one companies and cooperation partners, andifassociations. It reflects the diversity of
the Swiss ecosystem and covers three linguistic regions with several of the country's main
urban areas represented.

LANTERN and its Living Labs allow us to edesign, test and validate corresponding new
services, programs and policies at different scales (e.g., in homes, institutions, districts, or
city level) and therefore to develop and test pathways to achieve thgeaiives of national
energy strategy and the climate plans. The couniwide potential will be established
through the development of a strategy for scalg. Furthermore, an explicitly designed
evaluation framework aims at supporting the working plan ofhé Living Labs (van
Geenhuizen, 2018).

Hence, an important component of the project is the development, test, and application of

an integrated impact assessment. The assessment focuses on the impacts of the created
service, programs and policies on different dimensions such as technology, ecgnand
society, and integrates these dimensions them while considering interactions and dynamics
between the three dimensions.

Research gaps and objective
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Research has shown that the impact assessment of Living Labs is challenging and needs to
be further improved. First, there is not yet an evaluation method or framework that is
generally accepted and used (Bouwma et al., 2022) and it is unclear how Livadgslcan be
operationalised and how their outcomes can be measured (Mbatha & Musango, 2022;
Paskaleva & Cooper, 2021). Second, limited attention has been paid on how evaluation
methods can contribute to future Living Lab performance (Vervoort et al., 202#)d how
interventions through Living Labs contribute to sustainability transitions (von Wirth,
Fuenfschilling, Frantzeskaki, & Coenen, 2019). Third, the assessment of Living Labs has
mostly been done using qualitative and descriptive case studies. Quant#gamethods and
comparative studies are often missing (Schuurman, De Marez, & Ballon, 2015). And last,
transitions inherently affect multiple domains but developing tools and methods that
capture change across different domains is difficult both concegiyaand practically
(Williams & Robinson, 2020).

To address these gaps, we are currently developing a conceptual framework using a co
design approach involving our projectds di
different disciplines, and Living Labs with its practitioners. We develop and discsggcific
ATheories of Changeo (ToC) of the projects
allows us to consider the different contexts, objectives, approaches and needs and hence, to
design a conceptual framework that allows integrating all keypests in a holistic and

specific way at the same time. Hereby, the assessment approach will consider the level of
participant involvement and empowerment, timeseries analysis, and loagerm viability of

the Living Labs (Bronson, Devkota, & Nguyen, 2021).

Method and Results

This ResearcHn-Progress paper will present the current state of the ongoing work related
to the integrated impact assessment in the LANTERN project. First, we will outline the
planned activities and expected impacts of the project. Second, we will préstre
challenges and opportunities for an integrated impact assessment, which we have identified
based on a literature review and the ongoing project experience. Third, we will present the
conceptual framework of the integrated impact assessment, which uses on various
dimensions such as technology, economy, and society, and integrates them by considering
interactions and dynamics between them. Fourth, we demonstrate the operationalization of
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the conceptual framework and its applicability by using a set of selected indicators. Lastly,
we present the planned data collection procedure.

The originality of the approach lies in a cascading approach by which the Living Labs (as
permanent entities, including some certified by ENoLL, Vervoort et al. 2022) are considered
at a project level and at the interventions in real life settings. Insteafdhaving one goal and
with all pillars of activities being directed to it, we assume that the activities of the
interventions will be connected in a way to be discovered through the -ciesign and to
several outcomes, some of which some will be expeciaal some others will be unexpected.

Based on the information presented in our Researbii Progress paper, we would like to use
the opportunity to receive feedback on our work in progress and to discuss our experience
on the topic of impact evaluation of Living Labs with the other conferengarticipants.
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Abstract

Prior studieshave arguedthat the valuewhat living labsare providing is blurry. Grounded
on the Living Labe x p eopihieng) the study aimsto identify the key value proposition
elementsfor Living Labs.An online workshopwasarrangedin which 22 expertsprovideda
total of 209 value proposition suggestions.Participants were askedto generate value
propositionsfor the following Living Lab customergroupsand for different innovation
procesphasesresearcherspolicy makersand public authorities,and SMEs/companiesihe
suggestionsvere strongly relying on the activities that living labsare doing and resultedin
an initial categorizationof Living Lab values.In the follow-up processgexpert arguments
were usedasa guidancefor literature search,in which the following quantifiable value
proposition elementswere defined: 1) Economicbenefits,2) Improved innovation, 3) Better
validity andreliability, 4) Benefitsfor the usersand society,5) Enhancedcollaborationand
networking possibilities, 6) Safe environment for RDI and 7) Increased skills and

capabilities.
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Introduction

Living labs (LLs) are collaborative and usercentered environments that enable the co-
creation and testing of new technologies, services,and systemsin reallife contexts.
According to the literature, a key-characteristicof Living Labsis that they promote and
facilitate researchand innovation through the collaboration and interaction between
various stakeholders,such as universities and researcherspusinessespolicy makersand
citizens/usershy usinga participatory approach(Leminen, Westerlund and Nystrom, 2012;
Schuurman,De Marez and Ballon, 2015;Sangiorgi,D., & Prendiville, 2018).

Customervalue proposition (CVP) defineshow an organization aimsto provide value to
customerg(Payne,Frow and Eggert,2017) From a customerenterpriseperspectivefi v al u e
p r o p o ssiadynamicsbatementthat explainsandsummarizeghe benefitsthat aservice,
product or solution offersto its customersor usersand why this product or serviceshould
be chosenover other similar, competitive options (Johnson,Christensenand Kagermann,
2008; Osterwalderand Pigneur, 2010) In the context of Living Labs,although the value
propositionis not yet clearly defined, in this study it refersto the unique value or benefits
that the Living Lab approachoffersto its stakeholdersLiving Lab stakeholdersare either
the Living Labcustomergapersonor organizationwho purchase®r usediving lab research
infrastructure servicesto conduct a specificcontract-basedresearch)or end-usersthat are
study participantswho voluntarily participatein researchafter giving informed consent to
be the subjectof the research.

The aim of the presentstudyis to identify the key elementsof Living Labvalue propositions
from Living lab e x p epoint @fsview, having asa starting point the Living Labsin the
Health & Wellbeing domain.

What valueliving labscanprovide for their customers

Who is aliving lab customer?

Multi -stakeholder participation is one of the key elementsof Living Labs,which are
engagingall the actors of the Quadruple Helix innovation framework in their studies
(Carayannisand Campbell,2009) Groundedon BusinessModel Canvas(Osterwalderand
Pigneur, 2010) a study by (Santonenet al., 2020)identified key customersegmentof the
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guadruple helix for health and wellbeing Living Labs.Companieswere representedby
device manufacturers,digital service providers and preventive health/wellbeing service
providers. Academiagroup included educationaland researchorganisations.Public sector
organisationscovered municipalities and cities, state level organisations,regional public
authorities as well as primary, secondary and tertiary care health organisation which
depending on the country can also be private organisation. For civic sodety non-
governmental organisation were referred. Networks and clusters were also mentioned,
which canbelongto multiple quadruplehelix groupsdependingon their mission.

The aforementioned customer segments can be considered as Businessto-Business
Customer(B2B)who purchaseor useliving lab researchinfrastructure servicesto conduct

a specificcontract basedresearchand/or developmentactivity. To clarify, in this study we

aremainly interestedto define value propositionsfor Living lab researchinfrastructure end

usersnot the study participantswho arerepresentingfinal end-users.

What value Living Labsprovide

Existing literature and referencesdiscussa plethora of benefitsof the Living Labapproach,
including increaseduserinvolvement andcollaborationbetweenmultiple stakeholdersand,
consequently petter alignmentwith userneedsandpreferencegFglstadA., & Kvale,2018)
more effectiveinnovation processeandoutcomey D e | &ndLlEmdani,2014;Schuurman,
De MarezandBallon, 2015) fastertime-to-market (EuropeanCommission,2016) aswell as
improved product and service quality along with reduced risk of failure (Leminen,
Westerlund and Nystrom, 2012;D e | | andLaradoni, 2014; Schuurman,De Marez and
Ballon,2015) Living Labsasopeninnovation ecosystemarenotedfor their ability to bridge
the gapbetweenresearchand development(Fglstad A., & Kvale,2018)and, also,stimulate
economicgrowth by providing asafespacdor collaborationandexperimentation(European
Commission.,2016; Fglstad,A., & Kvale, 2018) A study by (Santonenand Julin, 2019)
evaluatedwhat kind of needsand expectationsSSMEshavefor usingtransnationalliving lab
services.The main findings include 1) testing, 2) marketing/salessupport,2) R&D for new
ideas, 3) networking and collaboration, 4) accesgo end-users,5) market knowledge, 6)
supportfor innovation managementjocalization/landing, and funding.

Thesebenefitsclaimsarenot without critic. After extensiveliterature review (Paskalevand
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Cooper, 2021) concluded that the actual Living Lab performance and benefits remains
blurry. Authors alsoarguethat the publishedevidencesofar leanson inadequateresearch
designand circular reasoningderived from the Living Lab definition is often utilized to
arguingthe benefits.Asthe value proposition of Living Labsisacrucial elementthat inspires
stakeholdersto collaborate with the Living Labsand commit their time, resources,and
knowledge, it is of utmostsignificanceto explorethis issuein more depth.

In order to robustly correspondto (Paskalevand Cooper,2021)claimsregardingliving lab
performanceandbenefits,we mustfirst understandwhat living lab expertsthemselveghink
aboutthe value they can provide for their customers.Once the key elementsof the value
have been identified, then a robust empirical evaluation framework can be defined to
validatethesevalue argumentsin further studies.

Methodology
Expertopinion evaluationand brainstorming asaresearchmethod

This study can be consideredasan expert opinion evaluation, asthe main target was to
define the Living Lab value proposition from Living lab e x p e pointéo$ view. The
utilization of expertknowledgeis groundedon anassumptionthat usingexpertswill leadto
better resultsthan usingfrom non-'experts'(Goodman,1987) However, prior studieshave
challengedthis assumptionput the researchapproachis commonly usedin scientific studies
and therefore suitablefor our researchpurposeqSackman,1975;Baker,Lovell and Harris,
2006) Open-endedquestionswere usedfor collecting value proposition suggestionsThe
advantageof open-endedquestionsis that they encouragerespondentso expandon their
thoughts, providing more intricate and nuanced responses,stimulate creativity and
innovation, leading to new insights and ideas and facilitating the generation of new
hypothesedor further investigation (Kvale,1996;Rubin and Rubin, 2011)

Formation of an expertpanel

Horizon 2020funded Virtual health and wellbeing Living Lab Infrastructure (VITALISE)
p r oj ldacnodizaition Body memberswere representingLiving Lab experts.VITALISE
project aims to open up Living Lab researchinfrastructures asa meansto facilitate and
promote researchactivities in the Health and Wellbeing domainin Europeand beyond, as
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well as harmonise processesand common tools commonly utilized by living labs. The
VITALISE Harmonization Body consistsof VITALISE partner representativespeoplethat
are currently working in Living Labsof the ENoLL network aswell asprofessionalswith
expertisein Health andWellbeing and ICT domain.

Datacollection processlescriptionandresponse

The datacollection took placeduring the VITALISE Harmonization Body meetingwasheld

virtually, on the 17th of January2023.The participants were askedto report through the

mentimeter platform their opinions regardingthe value they considerthat the Living Labs
canactually offer. In particular, 22 participantsjoined the Harmonization Body meetingand
provide anonymouslytheir suggestiongboutthe valuethat Living Labsprovide to eachof
the following customergroupsl) researchers?) policy makersand public authorities, and
3) SMEs/companiesThey were alsoaskedto define the Living Lab value proposition for

different Technology Readinesd evel phaseqTRL 1-9). The Technology Readinesd evel
(TRL) scalesare commonly usedand widely acceptedramework for assessinthe maturity

of technologiesand describingthe current innovation processtage(Héder,2017) The TRL
value proposition wasgroupedin three levels,asthe researcherdiaveidentified that there
no major changesamongtheselevelsthat can be clearly depictedin the value proposition
(TRL1-3, TRL4-6, TRL 7-9).

On averagethe availabletime for them to answerwas ca. five minutes for eachquestion.
After eachquestion,the resultswere shown to respondentsand they had a possibility to
commenton the outcomes Everyonewasableto submitmultiple answerdor eachquestion.
In total, 57 answerswere collectedregardingthe value propositionsfor the researchers32
for the policy makersand public authorities and 46 for the SMEs/companiesRegarding
value proposition related to TRLs, 26 answerswere collected for TRL 1-3, 27 answersfor
TRL4-6 and21 answerdor TRL7-9. In all 209value proposition suggestionsvere provided.

Dataanalysisprocess

All the 209 answerswere analysedasa combineddatasetin order to define the Living Lab
value proposition. The differentiation in customergroupsand TRL level wasnot takeninto
accountin the analysisand the initial useof different questionswasaiming at stimulating
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the participants new ideasgeneration. The dataanalysiswas performedin three steps:1)
initial coding and categorizationby 2 independent researchers2) consensusvorkshop
amonganexperienced e s e a igroup,8)fosnalation of the valuepropositiondefinitions
by the researchteam.

The codingprocesgproposedvy (Saldafia2021)wasappliedfrom 2 independentresearchers

usinga combination of deductivecodesdrawn from the prior research(Santonenand Julin,

2019; Santonenet al., 2020) and inductive codesgeneratedby the Living Labse x per t 6 s
arguments After the initial coding,acategorizationandgroupingof answersvasperformed

basedon the assignedtodes.

After the initial categorization,a consensusvorkshop took placeamongthe core research
group in order to align the results, identify similarities and differencesand result to a
common categorizationstrategy.The final step,included a deeperanalysisof the resulted
categoriesjncluding the definition of eachcategoryandthe correlation of the resultswith
elementscoming from scientific literature regardingthe value of Living Labs.The literature
searchwasusedto complementthe resultsrather that compareand makechanges.

Results

The analysisidentified sevencategoriesandamappingto existing literature wasperformed
for eachcategory.Table 1 presentsthe mapping, along with living lab expert arguments
basedon the final classification results, and the corresponding benefits derived from
scientific literature coveringvariouscollaborativeinnovation terms(Santonen2021).In the
discussionsection,eachvalue categoryis discussedn-depth, and correspondingscientific
literature is referenced.The value proposition elementswere classifiedinto the following
sevenmain categoriesbasedon the coding process:1) economic benefits, 2) improved
innovation, 3) better validity, 4) benefitsfor usersandsociety,5) enhancedcollaboration, 6)
safedevelopmentenvironment, and 7) capacitybuilding.

Tablel. Living lab expertvalue argumentmappingand generalisecbenefitsfrom existing literature

Living lab expertarguments ‘ Benefitsderived from literature relating arguments
Economicbenefits

1. Living lab canprovide funding (e.g.,viaopen | 1. Costsavings,
calls) 2. Reduceddevelopmentcosts,
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2. Supportto gaininvestments 3. IncreasedEfficiency,
3. Fasterdevelopmenttime 4. Shortertime-to-market,
4. Failfast 5. Funding
5. Riskreduction
Improved innovation
1. Bettersolutions 1. Betterproductdesign,
2. Prioritization 2. Improved quality,
3. Stateof the art / current status 3. Betterproblemsolving,
4. Localand Internationalization market 4. Better decisionmaking,
knowledge/ marketing 5. Competitive advantage,
5. Marketing support 6. Increasedcreativity andinnovation,
7. Accesdgo new markets
Validity andreliability
1. Living labshaveextensivemethodological 1. Enhancedecologicalvalidity,
expertise 2. Improved externalvalidity,
2. Reallife 3. Bettergeneralizability,
3. Test,Validation / impact analysis(lterative 4. Increasedvalidity,
validation 5. Richerdata,
4. Proofof concept 6. Complementaryinsights
5. Riskreduction
Benefitsfor the usersand society
1. Verified useracceptance 1. EnhancedUserExperience
2. Needsandwants 2. Improved User/ customerSatisfaction
3. Identification anddefinition of relevant 3. EnhancedSocialand Environmental Impact
targetgroupsfor your study purposes
4. Needsandrequirements
Enhancedcollaborationand networking possibilities
1. Providing access$o userand engagingthem 1. IncreasedOpportunitiesfor Collaboration
acrosdifferent innovation procesphases 2. Improved Communicationand Collaboration:
2. Networking and collaborationopportunities | 3. EnhancedCollaboration
3. Multi/Interdisciplinary 4. StrengthenedPartnershipsand Networks
4. Innovation network orchestration 5. IncreasedStakeholderEngagemenand
5. Panelmanagement Ownership
6. Co-creation 6. GreaterAccesdo Participants
7. Engagement Involvement/ feedback 7. IncreasedEfficiency
8. Publications 8. Improved ResourceAllocation
Safeenvironment for RDI
Ethics Protecting Human Participants

Risk reduction

Upholding Public Trust
EnsuringFairness

Promoting Integrity

Preventing ResearchMisconduct
Meeting LegalRequirements
RegulatoryCompliance
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Increasedskills and capabilities

Capacitybuilding

1. Skillsto do usercentric innovations

2. Understanding agile/iterative/ innovation
process

Discussion

Theresulting categoriesand sub-elementsfor eachcategoryhavealsobeenidentified in the
literature to someextent. An attemptwasmadeto provide amore in-depth explanationand
presentationof the categoriestaking into accountthe existing findings on the value that
Living Labsoffer.

Economicbenefitsrefer to gainsthat canbe expressedn financial termsresulting from the

Living Labinnovation procesor the improvementof the developedsolution (modified from

Oxford Reference2023).A commonapproachin EuropeanCommissionfunded projectsis

competitive open call funding. Many project examples,such as the Health Innovation

Centerof SouthernDenmark (2017),show that Living Labsoffer moneyto companiesand

researchergo conductLiving Labresearch Additionally, startup companies often struggle
to find their first customerswhich are neededto convince investors. Therefore, a Living

Lab study verifying customer acceptanceand other solution benefits can help assure
investors.

Fail fastrefersto aniterative innovation procesghat involves quick testing to identify and
addresyotential problemsasearly aspossible(Muller and Thoring, 2012)andis acommon
approachusedin designthinking and lean startup methodologies Additionally, the risk of
solution failure is greatly reducedsincemany problemscan be detectedat the beginning of
the development process,where making changesis cheaper (von Hippel, 1993). Early
problem detection canalsoreducetime to market, enablingfasterrevenues.

Improved innovation refersto all the different aspectan which the developedsolution,
whether it be a product, service, process,decision, policy, etc., could be better than
competing solutions. The key ideaof the Living Lab processs to improve the designand
user experience quality of the developedsolution (De Moor et al., 2010). Better user
experience typically includes factors such as usability, accessibility, functionality,
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desirability, credibility, and efficiency (Hassenzah&nd Tractinsky, 2006;Saueret al., 2020;
Barnum and Palmer, 2010).Living Lab studieshave referred to better designin terms of
functionality, usability, sustainability, and costeffectiveness(Brankaert and Den Ouden,
2017;Liedtke et al., 2012;Fleet, 2020).Living Labsare alsoarguedto widen the scopeof
innovation, stimulate creativity, and facilitate better decisionmaking and policymaking,
especiallywhen dealingwith complexsocietalchallengesand problems(Barataet al., 2017,
Sorvik et al., 2015;Liedtke et al., 2012;Gattaet al., 2017).As aresult,improved innovation
should eventually lead to a competitive advantageif proper competitor analysisand high
useracceptancénave beenachievedduring the Living Labprocess.

Validity and reliability are also factors of Living Lab value proposition, with reliability

referring to the stability of findings and validity to the truthfulness of findings (Altheide &

Johnson,1994).Living Labresearchdriven by designthinking, combineslaboratory-based
and field-basedapproacheso ensure better validity and reliability. The use of reallife

settingswith realusersin Living Labstudiesresultsin high ecologicalvalidity, meaningthat

findings can be generalizedor applied to realworld situations (Cronbach, 1957). The
combination of laboratory- and field-basedapproachesalso increasesvalidity, as they
complementeachother's strengthsand weaknessesliving Lab researchdesignsfollow a
multistakeholderapproach eadingto largerand more diversesamplepopulationscovering
all quadruple helix actors, resulting in more grounded study results. The multimethod

requirementderivedfrom the Living Labdefinition strengthensexternalvalidity, extending
researchfindings beyondthe samplepopulation and researchcontext.

Benefitsfor usersandsocietyrefersto the impactof Living Labstudiesin thesegroups.User
centricity is at the heart of the Living Lab approach,where researchand innovation
activities prioritize the needs behaviors,and preferencesf users(Erikssonet al. 2005).By
involving usersasactive participantsin the Living Lab processthe developedsolutionsare
more likely to meet their needs,leading to higher user adoption and retention rates.In
addition, the Public-Private-PeoplePartnership(4P)approachof Living Labsprovidesaway
to legitimize the resultsacrosssociety, ensuringthat the solutions developedare not only
effective but alsosocially acceptableand sustainablgMolinari, 2011).

Enhancedcollaborationand networking possibilitiesis anothervaluethat Living Labsoffer.
Collaboration lies at the core of participatory designand co-creation. Living Labsoffer a
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wide rangeof tools and methodologieso enhancecollaborationamongthe quadruplehelix

stakeholdergKalinauskaiteet al. 2021).Thesetools mainly focuson communicationamong
the stakeholders,increasing transparency and trust, which is essential for successful
collaboration. Effective communication strategiesusedby Living Labsincreasestakeholder
engagementfacilitating the creation and managementof a long-term panel of engaged
stakeholders.This expandsthe value that Living Labscan offer asthey have accesdo a

greater number of potential participants. Another advantageof Living Labsis that they

enable more diverse and multidisciplinary collaborations,bringing together stakeholders
from different industries and fields (Hakkarainen and Hyysalo, 2013). This fosterscross

sectoraland interdisciplinary collaboration, opening up new and sometimesunexplored
opportunities for cooperation.

Safeenvironment for RDI refersto the provision of the mechanismdor ensuringregulatory
and legal compliance.Living Labsprovide mechanismsto ensurestakeholders'rights are
protectedandethical considerationsareintegratedinto technologicalresearch(Callari et al.
2020).However, this adoption of an ethical approachis not just a one-off considerationfor
specific projects, but rather fosteredover the long-term with stakeholdersbuilding trust
and establishing environments for democratic and fair dialogues. These reallife
environmentsare consideredsafefor experimentationdue to the trust of ecosystemactors
andsystematicapproache®f Living Labsthat pay specialattention to how to experimentin
real-life settings.In today'scontext, with the emergenceand applicationof regulationssuch
asGDPR,mostLiving Labshave ethics expertswho areinvolved in the protocol designof
the experiment. Additionally, there is a trend towards equally acknowledging the
stakeholdersnvolved in scientific publicationsand settingtheir own participation rulesfor
Living Labexperiments.

Increased skills and capabilities The term ‘capacity building’ can have various
interpretations (Simmonset al., 2011).For the purposeof this study, capacity building is
defined as a processthat enhancesthe knowledge, skills, and abilities of individuals,
organizations,or communitiesto understandthe key principles of the Living Labapproach.
By acquiring new knowledge and skills, theseactorscan initiate or undertake their own
Living Lab projectsor becomeproficient end-usersof Living Lab researchinfrastructure.
Living Labs can transfer the knowledge and experiencethat they have acquiredin a
comprehensiveand effective way.
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Conclusions

Living labshave beencriticized for the lack of clarity around the value they provide. To
addressthis, we conducteda study to identify the key elementsof the Living Lab value
proposition,drawing on the perspective®f Living Labexperts.During anonline workshop,
expertsexpresstheir opinions on the value Living Labsare offering for the researchand
developmentcommunity andthe importanceof Living Labactivities. Theseargumentswere
usedasaguidefor aliterature searchwhich led usto identify sevenbenefitsof Living Labs:
economic benefits,improved innovation, better validity and reliability, benefitsfor users
and society, enhancedcollaboration and networking possibilities,a safeenvironment for
RDI, andincreasedskills and capabilities.

While our study was basedon expert perceptionsand scientific literature, future studies
should aim to define quantifiable measuredor evaluatingthe suggestedalue propositions.
This study canalsocontribute to the work that is being performedby Koenet. al (2022)that
aimsto define the evaluationframework of Living Labs.Our resultscanserveasaroadmap
and checklistfor Living Labsasthey considerthe valuethey canprovide to their customers.
Further researchto produce quantifiable resultson each of thesedomainsshould be also
done in order to strengthen the Living Lab position in the researchand innovation
ecosystem.

Funding details

This researchwas funded by VITALISE - Virtual health and wellbeing Living Lab
Infrastructurei fundedby the Horizon 2020FrameworkProgrammeof the EuropeanUnion
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Abstract

While circular and sharing economy services are widely available at national and city
levels, only a few apply directly to the city block level. In this presentation we explain
how the circular and sharing economy has been promoted at the city block lebgl
implementing co-creation activities and facilitating agile pilots in four pilot locations in
the Helsinki region. The presentation provides insights from the living lab activities and
how the learnings could be scaledp.
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Introduction

The current lifestyle and covid1l9 pandemic have increased time spent at home.
Simultaneously, the triple crisis calls for a rapid change in lifestyle and consumer habits
(UNFCCC, 2022). As our daily environments, city blocks are essential for meeting CO2
objectives.

While circular and sharing economy services are widely available at national and city
levels, only a few apply directly to the city block level. New business opportunities arise,
but seizing them requires a better understanding of the targaidience and diversity of
block context® namely, a dialogue between companies and service users. The Circular
Green Blocks project (Circular Green Blocks, 2023) raises awareness and coaches block
level operators, such as housing associations, to impleneémilar and sharing economy
solutions in their property and neighbourhoods. It also supports companies in developing
their services to answer bloclevel needs.

Methods

The project utilises an action research approach and seeks a transformation through the
simultaneous process of doing research, implementing-areation activities and
facilitating pilots. Four pilot blocks including both rental and privatelyowned premises
in the Helsinki region (Finland) provide a living lab for the cecreation activities and
pilots. Altogether the pilots affect forty residential buildings with narly 500 apartments.

The project team facilitates careation and sharing economy pilots with residents and
service providers, utilising the double diamond model of service design (Design Council,
2019; Pyykko, Suoheimo, & Walter, 2021) and agile piloting program (Rinne & g,
2020). The first phase focused on creating andepth understanding of each block: their
context, development needs and challenges. These insights fed into launching two open
calls for pilots of innovative sharing economy services from companies.

The second phase focused on piloting the selected solutions within the blocks. Five
companies representing the sectors of the sharing economy, smart mobility and urban
farming were chosen for the pilots. During a simionth period, the residents and housing
associations tested shared electric bicycles, borrowing and sharing of goods, as well as
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communal urban gardening.

Throughout, the project team collected and analysed experiences to develop the services.

Results and takeaways

The needs identified during the first phase were overall similar in all pilot blocks with
block-specific nuances that were specified further te8development tasks reflecting the
context of each block. The pilots provided key learnings on sharing in clijocks and
enabled the development of the solutions. The companies gained experience from a new
customer segment and received firstand feedback from their services.

A short piloting period allows companies a low threshold to test solutions with a new
target group. Resident séo outreach and
challenging, which may have affected negatively on the utilisation rate during the

piloting. However, the adoption of a new service takes time and a full picture of demand
and residents' needs and desires may not become visible in a short time.

In our presentation we will provide the public with learnings from the living lab activities
run in the city blocks as well as insights from the sharing economy pilots and how the
learnings could be scaledp. We also aim to gain new insights on the appéibility of the

c

o

n

projectds methods and results on the intern,

circular and sharing economy has been addressed in other cities and neighbourhoods.
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Abstract

This paper discusses the importance of energy communities in the transition to renewable
energy and how the LIFEBECKON project is supporting their development through a
comprehensive support mechanism, including a Technical Assistance Cookbook,
Capacity Riilding program, and OneStop Shop platform. The role of Transition Living
Labs in facilitating the development and scaling up of Energy Communities is also
explored, with a focus on the Transition Living Lab created by LIFEECKON to validate

its supportmechanisms.
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Introduction

Energy communities are an innovative and increasingly popular approach to promote the

energy transition. They represent a paradigm shift from the traditional centralized energy

system towards a more decentralized, democratic, and commusdtyven one. Enegy
communities enable citizens to take an active role in shaping their energy future, by
promoting local ownership, collective decisioma ki ng, and mutual bene}
citizens in the planning, development, and management of renewable energy prigjec

energy communities can enhance public acceptance, generate social and economic
beneyts, and contribute to the achievement

The LIFEBECKON project aims to boost the deployment of Energy Communities across
Europe by developing and delivering comprehensive support mechanisms for public
authorities, promoters, and local action groups. The project is focused on the Green
Transition, which emphasizes the transition towards a more sustainable and
environmentally friendly society.

The project's comprehensive support mechanism includes a Technical Assistance
Cookbook to enable the creation of Technical Assistance €es, a Capacity Building
program via Train the Trainer approach to increase stakeholder knowledge, and
integrated services via a Or8top Shop platform to facilitate access to information, tools,
and guides as well as matchmaking among actors along theezahain.

The LIFEBECKON project is weHaligned with the Living Labs approach focused on
creating sustainable impact through iterative feedback processes andreation among
stakeholders. The services via Or&top Shop platform operate as intermediaries among
citizens, research organizations, companies, and government agencies, and provide
comprehensive support mechanisms to facilitate the creation of Energy Communities.

Importance of Energy Communities

Most efforts to promote renewable energy have traditionally come from a tdpwn
approach, where governments commi:t to cert
considering the necessary value chains. While setting national goals and passing
legislation ae essential to incite climate action, a bottorap approach can also be
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effective (Prina, Matteo Giacomo, et al., 2020). In areas where government accountability
is lacking, citizens can demand national action and embrace the energy transition
independently of the national agenda.

Currently, there are over 9,000 energy community initiatives across Europe. Renewable
energy communities have been shown to signi
of renewable energy projects. For example, a case study in Germany revealed that the
presence of energy communities reduced the percentage of negative opinions towards
renewable energy from 60% to just 12% (Musall & Kuik, 2011). This remarkable shift can

be attributed to the local ownership aspect of energy communities, which enhances

public acceptance of renewables by reversing the "not in my backyard" mentality
(Commission Staff Working Document Impact Assessment, 2016).

By using a simultaneous tepdown and bottomtup approach, we can help reach neero
goals while improving public opinion (Koopmans & Velde, 2001). Governments can set
national goals and create the legal framework necessary to support renewable energy
initi atives, while citizens can take an active role in promoting energy communities and
demanding change. Together, this collaborative approach can foster a more sustainable
energy system, empower communities, and transform our world (Dat, a/, 2015).

Role of Transition Living Labs in Energy Communities

In the context of Energy Communities, Transition Living Labs can facilitate the
development and testing of new energy technologies, business models, and governance
structures. They can provide a platform for collaboration among stakeholders and help to
build trust and social capital, which is essential for the success of Energy Communities.
Transition Living Labs can also help to identify and address potential barriers to the
development of Energy Communities, such as regulatory and policy constraints, mécdd
challenges, and market barriers.

Moreover, Transition Living Labs can play a key role in the scaling up of Energy
Communities. By providing a platform for testing and validation of Energy Community
solutions, Transition Living Labs can help to build evidence and momentum for wider
adoption of these solutions. They can also facilitate the dissemination and replication of
successful Energy Community models across different geographical areas and market
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contexts.

LIFEEBECKON®O&s Transition Living Lab

The Transition Living Lab is focused on validating the comprehensive support
mechanisms developed by LIFBECKON (LIFE21CET-ENERCOMLIFE-BECKON,
2023) to promote the creation of Energy Communities. This validation will be made with
pil ot 6s T dande @icesaditizers oEen @aces with tailored training material
on how to develop an EC and how to use the Oi&op Shop (OSS) with more irdepth
tools and resources. Embodying a Living Lab approach, the content will address the
speci yc n e dotos cesthatdretcerrently upfiylled by existing tools. Surveys
and interviews are being conducted in these pilot areas to hear exactly from the future
users what needs are left unmet.

These mechanisms include a Technical Assistance cookbook, Capacity Building program,
and One Stop Shop platform. The Technical Assistance cookbook enables the creation of
Technical Assistance Oces, while the Capacity Building program uses a Train the
Trainer approach to increase stakeholder knowledge. The G&®p Shop platform
facilitates access to information, tools, and guides, as well as matchmaking among actors
along the value chain.

Technical Assistance Cookbook

The purpose of the Cookbook is to outline the technical stegred the administrative steps
(ynanci al , l egal , participatory, etc.) with
project promoters. Both categories of steps (technical and administrative) are divided into

four distinct phases: initiation, design,nmplementation, and operation. This is to ensure

the user is working on both types of tasks in parallel. The Cookbook is set up as a roadmap
that starts with an initial placement qui z
the already accomplised steps. It is designed so that someone with little technical
expertise can navigate the Cookbook, understand each of the steps, and make use of the
tool s. At this point, the steps of the Coolk
underway to identify which existing tools to leverage and which must be developed or

modi yed. This Cookbook wil!l be avail able on
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Capacity Building Program

This capacity building program will equip project promoters (public authorities, energy
agencies, local action groups, energy companies) with the knowledge they need to
conydently |l ead an energy community initiat
implemented at the three pilot sites to create a ripple effect. The goal is to heighten
community energy awareness amongst local stakeholders, thereby encouraging them to
spread the enthusiasm across their region. This approach follows a Living Labs
methodology; with the citizens involved at all stages, and the program is constantly
evolving to meet their needs. As of now, hundreds of actors across the three different

pilot sites have been surveyed or interviewed to perform a needs analysis and learn how
best to tailor the various resources. Preliminary results have shown that all pilot sites
need support regarding ynanci al management

Additionally, the capacity building program will include a series of interactive training.
These will include videos to complement the Cookbook, physical workshops to facilitate
relationships across the value chain in each region, and webinars to suppdtt E
deployment. The recorded resources will be made available on the Training Hub of the
OSS.

Integrated Services via On&top-Shop Platform

The OSS will be composed of a Knowledge Hub, a Training Hub, and an Opportunities

Hub. The Knowledge Hub will host the Cookbook and a bibliography with useful
resources. These resources will include those referenced by the Cookbook and other tools

that coud be useful for audiences other than EC promoters. For example, there are tools

to help citizens independently improve energy eciency in their home or install solar

panels on their roof (without being a part of an EC). The Training Hub will include the
educational materials produced in the Capacity Building effort, described below. The
Opportunity Hub acts as a matchmaking platform and will directly interface with the
Cookbook in the Knowledge Hub. Speciyc techr
are recommended at certain steps of the roadmap if extra support is deemed necessary.

The Opportunity Hub also includes a forum where ECs can publish their project with the

i ntention of ynding investors, technical e
discussion.
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Validation in demo areas

The support mechanisms will be validated in three supramunicipal areas in A\HS,

S o0 yB&, and Copenhage®K, covering a wide range of conditions, cultural aspects, and
market maturities. This diversity is necessary to ensure the robustness of the ttwls
maintain its applicability throughout the EU. The technical assistance oes or
Transition Living Lab will educate actors local to the three pilot areas.

In general, the TAO pilots will interact with the existing local energy oce to launch a

call for projects. The target is to assist between a minimum of ten to a goal of twelinig

initiatives in each area. This assistance includes a Cookbook introduction session, a
capacity building program throughout the area, and OSS engagement initiatives. The
capacity building aims to reach 156 200 stakeholders in each pilot area, effectively
training the trainers and ylling knowl edge

After the launch of the pilot TAOs, the effectiveness and quality of the support
mechanisms will be evaluated for certain indicators such as ease of use, robustness of
features, and areas of | mpr ocacsyimthemostcriciale v al i
step to guarantedhe lasting impact of the implemented activities. The Living Labs
evaluation and feedback of the tools will incite corrective actions to strengthen the
Cookbook, Capacity Building program, and/or the Oftop Shop. These improvements

will be implemented prior to the replication and dissemination activities to capitalise on

the lessons learned from the pilot sites.

Conclusion

Energy Communities are gaining traction as an innovative approach to promote the

energy transition, allowing citizens to take an active role in shaping their energy future

by promoting local ownership, collective decisioma ki ng, and mut Eal ben:
BECKON project aims to boost the deployment of Energy Communities across Europe by
developing and delivering comprehensive support mechanisms for public authorities,
promoters, and local action groups. The project's comprehensive support mechanism
includes a Technical Assistance Cookbook, Capacity Building program, and-Stog

Shop platform.
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The Transition Living Lab as Technical Assistance ©es developed in several
municipalities across Europe are focused on validating the comprehensive support
mechanisms developed by LIFBECKON to guarantee the quality before dissemination
and replication. In the context of Energy Communities, this Transiin Living Labs can
facilitate the development and testing of new energy technologies, business models, and
governance structures, and play a key role in the scaling up of Energy Communities.
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Innovation Presentation Outline

Cluster Program as a tool for promoting circular economy in
construction
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Abstract

Collaborating between public departments and units, research institutes, universities and
companies is necessary for implementing circular solutions in the construction sector. As
a part of its ambitious environmental sustainability goals, the City of Higlsi founded

the Circular Economy Cluster Program in 2021. To support the great demand for new
information about circular economy in the construction sector, the Circular Economy
Cluster Program serves as a development platform for testing and developahgtisns
that enable taking the circular leap.

The Cluster brings together actors from within the city and the construction industry,
co-develops circular solutions and processes, carries out-féalexperiments and studies,
and offers an informal space for knowledge exchange. Experiments and piboes
conducted on both cityowned development platforms, e.g., demolition sites and public
spaces, and on privately owned premises.

Key words

Circular economy, publieprivate partnership, innovation, experimentation
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Introduction

The City of Helsinki aims to be one of the European forerunners in climate change
mitigation and reach carbon neutrality by 2030 (City of Helsinki, 2021). Construction is
identified as one of the key areas tmo hel
Circular and Sharing Economy (City of Helsinki, 2020). As the capital of Finland, Helsinki

has, in fact, great potential for supply and demand to meet as it operates in the local
construction ecosystem as a client, developer, and a constructor.

On the contrary to the linear economic model, circular economy aims to keep products
and materials in use at their highest value (Ellen MacArthur Foundation, 2017). Yet, more
practical experiences and knovinow are still needed to achieve circular economyg the
construction sector. The City of Helsinki Circular Economy Cluster Program (CE Cluster)
was initiated in 2021 to help accelerate the transition.

The threeyear-program is funded by the city with three million euros and brings
together professionals to create innovative solutions, tools, processes, and business
opportunities. With the city taking an active role as a facilitator, the CE Cluster ses\as

a tool for testing and developing solutions that enable taking the circular leap.

Focus on collaboration between the public and private sector

Situated in the Economic Development Department of Helsinki, the CE Cluster works
closely with different departments within the city as well as with private organisations.
The Cluster is joined by more than 100 members from the industry, i.e., constructzm

real estate stakeholders, material providers, architects, construction and infrastructure
consultancies, recycling operators, digital solution providers, universities, and research
institutes.

The diversity of the participants throughout the value chain enables creating an
ecosystem required for solving bottlenecks and advancing circular economy in the local
construction sector. Participation in the CE Cluster is flexible and based on the nexfds
its members and the city.

All activities are conducted in collaboration with various partners on a calsg-case basis:
the CE Cluster finds synergies between actors and financially supports projects that boost
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circularity and the experimentation of new materials or processes. It also promotes peer

learning by organising innovation challenges, events, and trainings (Figure 1).
E ) i TTr ‘

Figure 1. The CE Clusterchallengedconcretecompanieso innovate new usestor mineral wool
waste.One of the winning products, Cubeco,is piloted in Helsinki during summer2023.Each
module uses300litres of mineral wool that would otherwise end up in the landfill.

Finding solutions through concrete actions

While the objective is a systemic change on a larger scale, the CE Cluster seeks concrete,
replicable solutions with agile experiments that contribute to the circular transition. One

of the main goals is to help real estate owners and developers bettentiflematerials

and products that could retain or even increase their value when extending their lifecycle.

Activities facilitated by the CE Cluster include e.g., mapping out resources with pre
demolition audits, developing a data platform for reused materials, testing methods for
extracting buildings parts, developing new products of reused materials, and uipdat
circular procurement criteria. To benefit the whole industry, results are shared openly
with the ecosystem and brought back into

91

t

h



Figure2. Aalto U n i v e rstaderttsgfedignedwvarehouseor reusedmaterialsforHe | s i n ki 6 s

outdoor sportsfacilities in the CEC | u s Clasingd aopsarchitecture competition. The concept
A L i gsfgudaher developeaasa pilot project.

There are still many questions to be solved about the process, regulation and cost structure
for reusing construction materials and componenisand three years is probably not
enough to ensure the uptake of circularity in construction. The CE Cluster, hever, has
already initiated the change by influencing
supporting the business of private actors.

92



References

93

City of Helsinki. (2021).A place of growth. Helsinki City Strateqy 2032P025.Retrieved from
https://www.hel.fi/static/kanslia/Julkaisut/2021/helsinkicity -strategy 2021-2025.pdf

City of Helsinki. (2020).7he Ci ty of Hel sinki s Roadmap for C
Retrieved from https://www.hel.fi/static/kanslia/Julkaisut/thecity -of-helsinkis-roadmapfor-
circular-and-sharing-economy.pdf

Ellen MacArthur Foundation. (2017).Cities in the circular economy: An initial exploration

Retrieved from https://ellenmacarthurfoundation.org/citiesin-the-circular-economy-an-initial -

exploration.

Figure 2.Aal/ t o Universitydbs students designed warehoc
outdoor sports facilities iIin the CE Clusterods C/
ALIi ppao I s further dneagedy Johmend Saarsla, AaltodJnivesity. pr oj ect .
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Learning Spaces as Living Labs in Dutch River Management: Joint
effort to improve river management through innovation
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Abstract

To facilitate innovation in Dutch river management, the river authority has launched the
concept of o6Learning Spacesbo. These | earnir
different stakeholders from the quadruple helix together. The team collects atedts

innovative ideas and prepares them both technically and socially for implementation.

Tools to monitor the progress are Stakeholder Readiness Levels and Portfolio
Management. During the first learning space period 8 innovations have been tested, some

have moved towards implementation, and some to a next research phase. However, the
innovation with most impact is possibly the learning space itself. It is included in any
performance contracts of the river authority, and as such has become a standardired

of cooperation.

Keywords

Innovation Team, Rhine, Operational Management, Quadruple Helix
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Problem statement

Rijkwaterstaat initiated in 2014 secalled Learning Spaces in the Dutch branches of the
River Rhine (1,2). Learning Spaces are innovative forms of Living Labs as they are part of
multi-year maintenance contracts between Rijkswaterstaat and a contractor, and in
which knowledge institutes are invited to participate. Furthermore, the connection to the
maintenane contract gives the living lab direct access to rddeé challenges to be
addressed and an experimental space. The aim of the living lab is to develoovations
improving efficiency and sustainability of river management (Figure 1).

Co-design and co-
creation in an
Innovation Team

" Area with Learning Space

(included in maintenance contract)

¥ 5 e

Challenges

(e.g. circularity, sediment, sustainability)

Figure 1. The focusand designof a Learning Spacgsource.Rijkswaterstaat)

Since 2020, Learning Spaces are a contractually approved instrument, and included in any
new river maintenance contract. In this paper we aim to analyse how the Learning Spaces
contribute to innovation and knowledge development. In particular we are intested in
supporting the partners in this new way of working as well as improving the knowledge
development and learning process.

Methods used
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This paper is the result of action research. Two of the authors participate in a Learning
Space, both in the operational teams (the
this paper, we draw on our experiences in or with the Learning Spaces and crudeents
developed by the Innovation Teams, complemented with interviews with other
participants. Innovations are collected and their progressed tracked with Technological
Readiness Level assessments, Stakeholder Readiness Level assessments (3), afa portfol
management.

Results/outcomes

The study shows that Learning Spaces provide a new, both promising and challenging
way of working. In the first Learning Space, up to 8 innovations have been tested or
supported in multiple ways, leaving space for initiatives from different partners. The
Learning Spaces have increased both the technological and stakeholder readiness levels,
but the extent to which differs per innovation. Furthermore, the most successful
innovation is maybe the instrument itself: Learning Spaces are now an approved and
estabiished instrument in Rijkswaterstaat. At this point in time at least 8 new Learning
Spaces have been launched and more will follow when new maintenance contracts start,
both in river and road management.

Interest to the audience

This paper discusses an innovative form of Living Labs and it demonstrates how a Living
Lab could be institutionalized. Furthermore, instruments like Stakeholder Readiness
levels and Portfolio Management may interest the audience.

What we would like to get out of the presentation

The learning spaces have become the new standard in Dutch river management. We
would like to substantiate the way we work. Which theories are useful to further analyse
the living labs, how could we improve the quality of the living labs and improve learmgn
within the involved organisations?
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The Role of Policy in CityRegion FoodSystem Transformation:
Evidence from Living Labs across the EU
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Abstract

The rising need for system wide fooslystem transformation is recognised across the nexus
of environmental sustainability, human health, social justice, and economics. As scholars
and practitioners focus their efforts on the complexity and pressures of food systems,
Living Labs are conceptuaed as experimentation grounds for city region food system
(CRFS) transformation, engaging with the urbarural continuum of food. Yet, the role
that local policy can play in the transformation process is unknown. This paper presents
an assessment of CRF®s across the EU, focusing on food stakeholders and policy actor
perspectives to provide insight into policy initiatives, policy instruments and the factors
influencing food transformation policies at cityregion level. Indepth semistructured
interviews with CRFS lab coordinators from thirteen EU cityegions capture the
variation in characteristics of CRFS. Lessons are drawn on policy efforts and
experimentation, which portrays the diversity of approaches and the power dynamics,
local capacities, marates, and priorities in urban (food) agendddapping out responses

to CRFS challenges demonstrates a transition from -wpwvn to citizen-driven
collaborative models where citizens, local governments and organisations play an
increasing role in the development and implementation of transformative agties and
policies. Findings also stress currents gaps in ciesale governance collaboration and
highlight the need for adopting system thinking principles in the urban food governance
discourse, moving awafrom monomeric responses to the calls for sustainability in CRFS.

Key words

Living Lab, Policy Lab, Food Governance, Food System Transformation, City Region Food
System (CRFS), Sustainability
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Introduction

The need for food system transformation to increase environmental sustainability and
human health is increasingly recognised and permeates governance and policy strategies

at the international, European, and national levels. Despite the recognition thaese

issues negatively impact society, food systems governance has been limited. The current
tools and strategies used to steer food systems towards sustainability have been criticised

due to their fragmentation and oversimplificatior{Ballamingie et al., 2020; Blajalmer

et al., 2015; Moraguefaus & Sonnino, 2019; Sibbing et al., 2021; Sonnino et al., 2019)
Particularly the | ack of systems thinking i
and disconnected approach and a concentration of power in the hands of market actors
(SAPEA, 2020)

City regions are emerging as a new nexus for urban transformations surrounding policy,
research, and food innovation. The City Region Food System (CRFS) approach is based
on the concentration of flows of resources and impacts within the high demand city
region food systems, and therefore focuses on the city region as an appropriate and
effective locus of policy and transformation activitiegBlay-Palmer et al., 2018)The
momentum in city-regions is demonstrated by the uptake of food into strategies and
development plans that policymakers undertak®ubbeling et al., 2015; Jennings, 2015)

as well as participation in city networks, bottorup urban initiatives, and local
government sdé decl arations (e.g., the MUFPP
establishing more sustainable, faand resilient urban processes that frame urban agendas
accordingly.

However, city-regions remain challenged by the growing pool and variation of food
actors and the collective interest involved with food system transformation. Living Labs
have sprung up in multiple development areas, including the adoiod economy, and
grassroots innovation in the wider food systerfWolfert et al., 2010; Campbell Angus
Donald, 2017) The Living Labs approach plays a vital role in transformational processes
as its core concepts evolves around open innovation, based upon the processes of
prototyping, validation, and continuous development of solutions in dynamic and
complex solutions. This facilitates policy experimentation, careation, and citizen
involvement within the evolving real life policy contexts in which city-region food
system transformation takes place.
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Embedded in this emerging stream of interdisciplinary practice, there is an-going

academic debate on the role of cities in sustainable food transitions. Scholars from many
disciplines have widely discussed the need for a system thinking approach to feodi

the role of policymaking and urban experimentation in addressing complex sustainability

issues in urban territoriegBlay-Palmer et al., 2018; Moraguesaus et al., 2017; Sonnino

et al., 2019) But as many have argued, there is still a need for more empirical and place

specific research that focuses on practical elemeri@andel, 2014; Sonnino, 2023;

Wolfram et al., 2016) such as local government decision makiiGandel, 2020)the role

of system thinking in local governan®&onnino et al., 2019and the role that Living Labs

play in the overall sustainable transition of food systems. At the same time, to date,
according to (Frantzeskaki, 2019), 066t he maj
in time-distance to contemporary urbanagendasnd pol i cy i ssuesd66. Th
to these gaps and calls and assesses the application of the City Region Food System
approach to develop viable and sustainable eitggion policies and governance that

entails the diversity and uniqueness of giregion food systemg¢Eakin et al., 2017)The

focus of this paper is on the food system transformation efforts of city regions across the

EU, joining the discourse on policy and governance to reach food system sustainability.
Consequently, we question the types of policies and strategies thigt-cégions in theEU

follow. How does the concept of Living Lab help them to experiment and-design such

policies in a bottomu p manner together wi t h citizens
relationship with different levels and scales of food governance?

Urban food policy transformation: from theory to practice

Understanding the theoretical concepts of urban food system transformation is required
to successfully coordinate transformation efforts and deal with soc@ovironmental
challenges linked to food system sustainability. Complex problems with mwudtusaliy

and diverse interlinked interactions must be addressed if sustainable transformation in
production, processing, transportation, consumption, and food waste is to be reached on
a territorial scale (Ericksen, 2008) Multiple systemic concepts apply to this context.
Academic discourse of the food system contains definitions and conceptualisations of the
term sustainability. This research adopts the food system sustainability definition of the
FAO (2018) a fod system that delivers food security and nutrition for all in such a way
that the economic, social and environmental bases to generate food security and nutrition
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for future generatiwnsThhire dofti rciotmparo ng tsreeds
adaptive alignment of human and ecological needs across diverse s¢akdsn et al.,

2017)to generate positive value cross the economic, social, and environmental aspects
simultaneously.

Regionspecific approach to food systems: the territorial dimension of food
system transformation

Until recently, cities were seen as sole drivers of so@avironmental problems,
operating under fragmented governance structures and limited agency. However, city
planners, urban practitioners and policymakers have started to perceive cities as agents of
action that can drive change, and as terrains of policy experimentat{dtebinck & Page,
2017; Wolfram et al., 2016)Even though urban transformations discourse has focused
primarily on megadcities (Holscher et al., 2021)medium-sized and middleincome cities

are increasingly acknowledged as leaders of sustainable transformgtmnovic, 2014)

and are a good middkground for food policy experimentationBallamingie et al., 2020)
Given the territorial proximity of food processes and actors, these cities and-cggions

can opt for more integrated and sustainable food system processes that enable shorter
food supply chains and connect farmers and consumers more directly, tramsfog the

food system.

City-regions can enhance food security and urban resilience by adopting the City Region

Food System (CRFS) approach CRFS is defined adt he comp/ ex net wor k
processes and relationships to do with food production, processing, marketing, and
consumption that exi/i st [Jenniags, 20150.29. Theeitwgr ap hi
region consists of several overlapping and interacting systems that have varying
boundaries, with the territories of some systems spilling across city borders or across

wider networks. The recognition of a lack of food system governancashed to a shift in

focus towards cityregions as the nexus of food system transformation. The approach is
characterised by diversity and involvement of institutional and societal partners in food
governance. CRFS patrticularly focuses on the elementg§lyffood access, (2) stimulating

jobs and income, (3) resilience of the region and the food system, (4) improving the urban

rural linkage, (5) ecosystem and resource management and (6) participatory governance
(Blay-Palmer et al., 2015, 2018)The regionspecific concept of CRFS can stimulate
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sustainable operations by enabling democratic and bottarp governance approaches in
the local level and helps building more inclusive political narrativg®ubbeling et al.,
2015; Moragued-aus & Morgan, 2015)CRFS are considered a hub for innovation and
new food governance that foster the creation of new relations between the state, the
market and civil society(Wiskerke, 2009) functioning as a potential nexus to fill the
vacuum left by the lack of integrated and coherent food policiéRocha, 2009; Sonnino,
2016; Moraguesd-aus et al., 2017)

Typologies of food policy initiatives

The role of policy should be explored in food system transformation under the domain of
city-region governance. Policymaking is a process of steering and orchestrating activities
towards certain outcomes and is an essential part of governance. New cordigurs of

food policies and different policy types form part of governandeeyondthe-state
processes that allow policy experimentation over different scales of governance
(MoraguesFaus & Morgan, 2015)The concept ofnew food governanceés introduced by
Renting & Wiskerke (2010)and descri bes a governance modEe
traditional roles, and entails the c@xistence of civil society, the state, and the market.
This governance thinking brings power and agency to ndraditional urban actors such

as citizens and gmsroots organisations and democratises urban processes and
policymaking.

Policy typologies are helpful in assessing policy instruments and approaches. One such
approach is the distinction between soft and hard policy instruments, given the level of
coerciveness. A commonly used policy typology is introduced Medung (1998)who
makes the distinction between regulative, economic, and informative instruments. These
typologies are utilised to place CRFS lab activities on axes that expresses the degree of
coerciveness, ranging from voluntary and markditased policy responses tegulative
non-voluntary one (Fattibene et al., 2020; Galli et al., 2018; Gelius et al., 2022; Krigsholm
et al., 2022; Vedung, 1998)rable 1 presents the typology of policy instruments and
interventions in place towards steering the CRFS: regulatory policy instruments, urban
planning instruments, economic and markebased instruments, and informational and
educational instruments.
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Table 1. Policy toolbox for CRFSpolicies

Instrument category | Examples of policy instruments Degree of Coerciveness

Regulatory policy Regulations, standards, rule and requirement High

instruments reforms, food safety standards, publi (6hard in
procurement principles and criteria, and nonvoluntary)

advertisement restrictions

Urban planning Public land acquisition policies,public land
allocations, zoning and spatial plans, measur
for access to agricultural or vacant lands

Economic and Fiscal incentives, tax reductions, financia
market-based support, subsidies, nudging tools and brokering
instruments
Informational and Campaigns and events, raising awarene Low
educational activities, educational activities, (6soft ins
instruments and recommendations and food @ strategie! voluntary)
programmes partnerships and cooperation, advice, an
uidelines
g AV
At the moment of authoringt hi s paper, much i s unknown

decisionmaking processes in food governancgandel, 2020) Developing CRFS
strategies poses choices to local policymakers for tacking multiple food system challenges.
Although urban food policies usually emerge from local governments and municipalities,
civil society and other urban actors can play a role in thesign and introduction of such
policies at the cityregion level (IPESFood, 2017) Softer instruments are applied by
municipalities as they can be adapted to local contexts, lack implementation costs, and
can function as a leverage point for local strategies development, but there might be
insufficient when not coupled to hard policy mstruments (Kasa et al.,, 2018)
Consequently, a policy mix with various policy interventions can be an effective way
forward for city-regions.

Food policy experimentation in CRFS labs

A growing number of city-regions are experimenting with Living Labs, or CRFS labs, as
food systems serve multiple functions that are essential to societal welfare, including
public health, individual nutrition, and environmental objectives. CRFS labs airo t
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activate stakeholders through local experimentation, social innovation, and public
involvement, by bringing diverse food actors and stakeholders together to contribute to

the transition toward CRFS sustainability.Bulkeley et al. (2016)describe these
experimental spaces asafe zoneghat go beyond innovation and extend into urban
governance, as they explore methods for setting up urban networks and assess CRFS
actorso6é vision. Policy innovation efforts e
reflection on regulatory reforms.In addition, they may add to the democratisation of

CRFS decision making and have an integrative potential in policy formulation in eity

region level(Willems et al., 2022)

The CRFS lab approach is inclusive and directly involves stakeholders and uroaal
actors in a collaborative policymaking arena. CRFS labs function within new urban
governance forms that fall under the quadruple helix, a framework commonly utilised to
examine the development of CRFS lal§slguyen & Marques, 2022)The modelbrings
science, policy, business, and civil society together, and is widely used to foster
innovation and help knowledge and resouresharing among these parti€slakeem et al.,
2023) This type of approach can reinforce wh&iambartolomei et al. (20213all policy
entrepreneurship a collective placespecific leadership of learnindy-doing, and what
MoraguesFaus & Morgan (2015)efer to asfood entrepreneurshipand food champions

It can also support the development of social innovation, considering citizens as urban
stakeholders equal to industrial, market, state, and academic actors.

The Living Lab approach is utilised in various transition studies and debates due to its
ability to conceptualise practices; partict
local public policy (Aalbers & Sehested, 2018%iven the challenges in bringing CRFS

actors together due to either organisational isolation or competition, Living Labs provide

added value because power dynamics between policy actors are known to impact the
outcome of policy creation processé&amache et al., 2020Consequently, the Living

Lab remains an attractive option for local food system transformation as it may enable
integration of the currently fragmented food arena governance and may support more
inclusive policy creation processes.

Methodology

This research aims to understand the practical and plaspecific dimension of food
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system thinking and the role of policy experimentation in cigregions. This comparative

multiple case study examines EU cHregions that are part of a research consortium into

food system transformation at the citfevel; the Cities2030 European Horizoproject.

Such research method is common in O6territor
for acquiring in-depth, contextspecific knowledge, which is crucial for understanding

policy processes in a territorial contextYin, 1994) The research also builds upon the
paradigm of reflexive interpretivism as epistemology, focusing on how the groups of

actors themselves construct the answers and perceive their own realities. Accordingly,

policy experimentation and the CRFS context wille described as perceived by the Labs
coordinators themselves.

Data is collected through indepth semistructured online interviews with
representatives from CRFS labs. The citggions initiated CRFS labs that focused on
innovation and policy elements. The CRFS labs formulate local food agendas and policy

action plars including experiments to test interventions on how to transform their CRFS.

No selection procedure was used, as all labs were approached for interviews. Prior to the
interview, interviewees were requested to sign consent forms to comply with the ethical
standards of the researcher institute and the project data collection requirements. The
interviews contain three main sections. The first section was dedicated to their perception

of sustainability in food systems and city e gi ons 6 appr o allty. Theowar ds
second section addressed the CRFS policy landscape, and examined the various levels of
governance levels, ranging from the European to the national, regiqreald municipal

levels. This entailed the mapping of various power dynamics and relationships among
distinct levels of governance and their engagement with local realities. In the third
section, insights focused on CRIi&singankds o po
interpreting CRFS elements. Areas of analysis were adopted from the Cities2030 key
thematic areas: production, processing, distribution, markets, consumption, food waste,

food security, ecosystem services, livelihoods, and inclusion. Theseegmies are
compatible with the MUFPP and Food2030 areas of acti(@arey & Cook, 2021xand

respond to scholar calls for embedding different dimensions of sustainability of food
systems into food governance resear¢®onnino et al., 2019)

Lab coordinators were also asked to place their activities and policy efforts onmmwécy
matrix. This matrix consists of a vertical and horizontal axis, with each axis reflecting a
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labs to pilot solutions that populate a twalimensional area and offers a comprehensive
grasp

vertical axi s ects governance a

as the o6vertical

visual tool to Labsd approaches and e

Results

Sixteen CRFS labs that were part of the Cities2030 consortium were approached for an
interview, which led to thirteen interviews that were held online in October 2022. The
labs demonstrate adequate variation in geographical spread (Figure 1) and in ojams
types associated with their coordination (Table 2). Interviews were between one and two
hours in duration and were each dedicated to one CRFS lab.

TableZ. The city-region food systemlabs

City-region Country Type of interviewed organisation(s)
1 Murska Sobota Slovenia Municipality and NGO
2 Vidzeme Latvia Regional public authority and NGO
3 lasi Romania Municipality and university
4 Marseille France NGO
5 Veijle Denmark Municipality -led organisation
6 Velika Gorica Croatia Municipality and SME
7 Quart de Poblet Spain Municipality
8 Bremerhaven Germany Municipality
9 Bruges Belgium University, municipality, and independent external
research institute
10 Troodos Cyprus University
11 Haarlem The Netherlands Municipality
12 Seingjoki Finland Local development company and NGO
13 Vicenza Italy Municipality
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9,

Figure5. Locationof the CRFSabsincluded in the study

The interviews provided information on the CRFScharacteristics and lbowed
identification of the policy instruments employed in CRFS. Most labs employ a mix of
policy instruments, including nonvoluntary and voluntary responses. The instruments
that were used most by the CRFS labs consist of informational and educational
instruments (e.g., information campaigns, and events), and markased instruments
(e.g., local taxes and economic benefits). All CRFS labs have introduced informational
activities to raise awareness about various food system compometd territorial
challenges. Awareness raising takes place through the policy instruments education,
training, information programmes and skils har i ng wor kshops. Citiz
and engagement is a key priority for such activities. These prograes target various
citizen audiences and stimulate conversations that go beyond the established roles of city
and citizens and enhance new roles to citizens asareators. Sharing responsibilities over
urban governance facilitates citizens and stakeholdeto contribute not only to the
identification of territorial challenges but also to viable solutions and design of food
planning.

The tendency of CRFS to move from a tegown to a more bottomup governance

approach is evident in Figure 2. Most policy efforts are concentrated at the bottaght

of the policy matrix, which signifies a tendency towards bottorap voluntary policy
instruments. This is driven byl ab coordinatorsdé attempts t
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processes in the development of new food projects or strategies and experimenting. A
CRFS lab coordinator describes Ve wanted to avoid coming up with a food policy
which is only the result of an internal debate. For us, the policy lab is not a starting point,
but the result of a set of dialogues, activities, knowledge exchange with citizens and
experiment® Stakeholder engagement and -@yeation are the main characteristics of a
CRFS approach, and this is reflected in the engagement of most CRFS&tiser with

local organisations and grassroots organisation tedasign and coordinate CRF§pecific
food activities. These stakeholders consist of citizens or community initiatives, NGOs,
municipalities from the region and knowledge institutions that sire a common vision

for transforming their CRFS.

Policy Type @ production @® food waste
v £&¥——» processing ecosystem
-g @ distribution @ livelihoods
= & market
g top-down consumption food security
g responses & inclusion
= N
Qo
2 'Y © °
(L)
[ N )
@
2]
non-voluntary voluntary
responses € P responses
(]
@ .. P @
® ®
’ 4
ovee °®
: [
®
N}
o ¢

bottom-up
responses

Figure 6. Policy Matrix. Graphis baseabn lab responsesn the current study. Eachdot
representsa singlepolicy responseper Lab, asindicated by the Lab coordinatorsduring the
interviews, after receiving a standardiseaéxplanationof eachaxisandthelir meaning.Responses
arealsocategorisegher CRFhematic area(colourstypology). 6 G o v e rMoadneadbe Y-
axisandthe 6 P o IT i paa the X-axis.

Figures two and three present the CRFS focus areas, as indicated by CRFS Lab
coordinators. Labs6é interventions commonl
and sustainable consumption are a widely actionable goal across CRFS labs. Efforts
towards ahealthy food environment and stimulating the consumption of healthy food
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and nutrition were addressed concretely by nine labs, while three other labs willing to
prioritise it in future interventions. Lab activities include the development of regional
plans and the design of educational programs in collaboration with primary sols, while
special consideration is given to stimulating sustainable diets for children through the

educational sector in six regionsd We had t hi s whol e action

w

nutrition, wi th external partnenmas, diddehems

presenting good examples of fair and regional communitydayar e and school

mentions a lab coordinator. Secondly, food waste management is another prominent
theme across eight labs, primarily driven by national or regional plans or strategies. CRFS
Lab activities address food waste reduction through informative campaigns and
workshops aiming at public awarenedsiilding. CRFS labs are often secondary in
affecting food waste management yet indicate that food circularity and food waste are
becoming a priority area for CRFS actors. Examples of such interventions range from
experimental activities such as inviting citizens to daily weight food waste and receiving
creative food waste tips, to building restaurant networks to communally tackle food
waste.

CRFS elements related to the social dimension of food are poorly addressed by nine labs.

As a lab coordinator argues /A7 we wer endt wused to seeing
to tackle its environmental side, but we need to focus more on food security and inclusion
in our regiono Examples of supporting social innovation are present to some-cigions,
through citizen-led and grassroots initiatives such as social kitchens and community
gardens. Three labs also link food with local culture and heritage.
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& Market

Governance Mode
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Figure 7. Policy Matrices showing policy interventions per thematic area.Graphis baseabn lab
responses the current study. Eachdot representsa singlepolicy responseer Lab, asindicated
by the Lab coordinatorsaduring the interviews, after receiving a standardisedéxplanationof
eachaxisandtheir meaning.6 G o v e rMwoadreadbe Y-axisandthe 6 P o IT iy poa the X-
axis.

Labs6é food policy initiatives appear segmen
strong crosssectoral strategies, which is also evident in Figure 3. Regulatp@icy
instruments have been introduced only in certain CRFS elements (production,
distribution and market, livelihoods, and ecosystem services). On the contrary,
sustainable consumption is the most targeted element by soft policies, such as events and
educational activities. Cityregions struggle to introduce concrete food strategies and

policies that address their entire CRFS, leading to fragmented interventions of specific

food system elements.

The analysis also reveals certain recurring themes across the different governance levels.
A theme repeatedly indicated by the CRFS labs is the need to mobilise food system actors
at the national level into applying a systemic approach to food system tfanmation.
City-region actors indicate to be isolated in their efforts to introduce a more sustainable
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urban food agenda, with five lab coordinators sharing experiences of lagk or inertia

at the national level that constrain activities at the CRFS level. Consequently, CRFS actors
skip directives or strategies from the national level and initiate theiodal policy
experimentations. A lab coordinator mentions they skip the national level, because
oBaussels is perceived to be closer than the natiogab v e r n Bieultangodsly, city
regions and municipalities at the regional governance level gain nevesy shifting from

I

service providers to agents of changg.We ' r e seei ng a new r ol e

initiating new projects, and connecting with groups and parties. We are true partners

right now and not just the gover nmbesenNes you

a municipality-led lab coordinator.

A recurring theme across multiple interviews and themes is the mandate that CRFS actors
have to initiate, alter or implement policies. Five lab coordinators expressed the concern
that they have neither mandate, nor power to introduce urban food policiegle can
influence the CRFS but there is no mandate on doirggo gxaies a lab coordinator.
Anot her <coordi nat or doakhave a central resporsibility| thekes y |
no department in the administration which is responsible for the CRFystend &n.
contrast to the perceived lack of power and influence of local actors and CRFS labs,
national governments are perceived as an essential governance level to deal with CRFS
policy elements. Mandate is indicated to be especially relevant to certain CRIESents

such as food waste management.

Finally, CRFS lab interviewees expressed difficulties in achieving cresale governance
and policy integration. One lab coordinator share§ ¢ we have achi eved
knowledge that includes the EU contribution, the national level, and the regional level.
What is missing is the capacity to transfer knowledge to local authorities. We still have
to work on integrating the three differentb v e | s | n CRRS tabswercome such
barriers created by disconnected governance processes by joining @tyorks and peer
groups. CRFS networks serve as enablers for -taycity exchange of experiential
knowledge, awareness, and lobbying. To illustrate, three labs are part of association of
regional or provincial municipalities, one lab is member of a natiahcoalition among
municipalities with a particular focus on food system sustainability, and one lab is
member a global network. Six labs also underline the importance of the MUFPP network.
Two labs simultaneously stimulate crossector collaboration andritegrated governance
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by establishing food policy networks such as Food Councils. One interviewee shares that
theyl iée wor kK on a higher goal of coordinati on
together public servants, policymakers, stakeholders, and regional state dctors

Discussion

This paper aims to provide insight into the application of Living Labs to sustainably
transform urban food systems across citggions, and to assess the role of policy in this
process. Special attention has been devoted to what the literature considetheamost
urgent objectives of food system transformation: the achievement of a balance between
the social, economigcand environmental dimensions of sustainability, following the FAO
definition on food system sustainabilityFAO, 2018) City-regions traditionally perceived
food to be a domain outside of their policy radar, which has led to a focus on isolated food
elements. The adoption of a systems thinking approach stimulates a better understanding
of food system complexities, linkage and feedbacks along components and thereby also
support the integration of policy instruments designed to steer the food system towards a
social optimum (Ericksen, 2008; Level Panel of Experts on Food Security, 20THe
innovativeness of the CRFS approach is both a lens and tool toaenect the urban with

the rural. Building upon the literature on CRFS and the need for more integrated policies,
and due to the delineated territories of cityregions, the CRFS approach can provide
systemic solutions oriented to sustainability in food systems and assist in dealing with
fragmented knowledggBlay-Palmer et al., 2018)In practice, Labs try to engage with a
broad range of stakeholders including farmers and producers, and actors beyond the
physical territorial urban boundaries.

CRFS pilots have developed a wide range of policy initiatives. The majority of policy
initiatives are classified as bottorup and voluntary instruments, yet this typology varies
across thematic area¥.oluntary policy types are easier to introduce by pilots compared
to the regulatory and urban planning responsddowever, CRFS labs also indicated a lack
of mandate, which could stimulate the selection of bottom up and mandatory instruments
as they fall within the scope of influence of the pilot actorsSuch concentration of
bottom-up instruments indicates a potential shift from state dominated policies and
market-driven forces towards citizendriven collaborative models where local
governments and organisations increasingly claim a role in the development and
implementation of new food policies. The role of local governments and cities is evolving
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from service providers to actors that bring concrete change to local realities, a tendency

by cities to connect food with other policy priorities(Sonnino et al., 2019)Resources
scarcity and shifting priorities has given space to natate stakeholders to take
responsibility in realising sustainability objectives in the cityegion leve. Candel 6 s
research (2020)also shows that local urban governments act as facilitators for
interventions initiated by citizens or local NGOs. As demonstrated in this research, there

are possibilities of institutional entrepreneurship, facilitation and policy experimentation

that hold a transformational potential in the urban contextWolfram et al., 2016)

Living labs are lauded as tools to provide regi@pecific insights and sites for policy
experimentation and urbarrural interventions and CRFS pilots across the EU support
this positive sentiment. Placespecific pilots provide new forms of governance wher
ingrained institutional structures are temporarily lifted, potentially fostering innovative
multi -actor collaborations and participating in a shifting governance landscape that
shapes urban sustainability transitior{ulkeley et al., 2016; Willems et al., 2022)iving
Labs stimulate participatory and multstakeholder governance and have the potential to
increase sustainable and just food strategies and safeguard affordable and healthy food for
all residents of the CRFS. The engagement of citizens and stakedrelds crucial
(Giambartolomei et al., 2021and local and translocal networks have contributed to the
emerging governance models that CRFS labs pro\i®raguesFaus & Sonnino, 2019)

Conclusion

Existing literature on urban food systems and citegion food systems has recognised the
role of cities and urban policies as catalysts to face the multiple threats of existing
globalised food systems. This multiple case stugdsearch demonstrates thaf\ling Labs

can indeed stimulate CRFS transformation through supporting cressle governance
and policy interventions that address multiple elements of the CRFS. Living Labs achieve
this by initiating new forms of collaboration and assigning new roles taditional food
actors. They are proven to be fertile ground to experiment with food system alterations
and food policy integration within the region, while adopting a system thinking
approach, in a manner that is most fitting to the CRFS characterisaesl policy context

Living Labs demonstrate to be an effective tool in CRFS transformation to be more
sustainable and equitable, leading to an increase in social welfare of@tyions. Scholars
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and urban practitioners use multiple
stakeholdersdé active involvement ; consistin
involving, collaborative and empowering(Foroughi et al., 2023) This multi-level

approach provides cityegions and local governments with opportunities to move

towards more inclusive and collaborative governance models while enabling cresale
governance. Thevay forward to reach more sustainable and just food systems has been
identified as atively questioning the statusqjuo of top-down food system governance
(MoraguesFaus & Sonnino, 2019and Living Labs across Europe are working towards

finding solutions tailored to their specific CRFS through collective and participatory
governance.

This research is highly exploratory due to its experimental nature and the early phase of
lab development, yet it reveals the need for a comprehensive analysis of potential
outcomes and the role of CRFS in delivering welbund sustainable policies. The
diversity of CRFS and the resulting variation across the Living Labs assessed in this study
would make the generalisation of study conclusions across CRFS speculative. However,
this study uncovered characteristics of and barriers to CRFS transformation thia
common across the cityegions included in the sample. These themes require additional
research given the urgency and growing interest in urban food governance by scholars,
urban-rural practitioners, and policymakers. Future research should aim to pde
evidence of the outcomes of CRFS | absd acti
and exante assessment can take place. Interest goes out to providing an understanding of
the circumstances under which Living Labs can have lotgrm impact and déficiently
dismantle governance silos to reach societal benefits. The identification of best practices
and facilitating an understanding of the role of cities in urbarural linkages will support

the development of efficient policy interventions under th&€€RFS approach.
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Abstract

I n this study, we propose the concept of 06sc
and innovation (R&D&I) platform. A social lab is a derivative of Living Labs (LLs) that
emphasises R&D&lI in collaboration with citizens. This paper especially describes our case
study ai ms at i6.,establishingdnd sustaining) a sogablab (n an actual

city setting. By analysing the case study process and results, we identified three key
implications for effectively infrastructuring social labs: supporting the process of core

member formation, leveaging existing urban resources, and estabing a
coevolutionary loop between infrastructural resource development and R&D&I practices.

We also revealed the challenges in infrastructuring social labs, such as human resource
issues, low visibility of outcomes, and a lack of service design methadbtaols.
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Introduction

Digital technologies such as Atrtificial Intelligence (Al), Internet of Things (IoT), and big
data processing have become essential components of our lives, and the digitisation of
society is rapidly progressi nguseaAdlirdegate onal |
various digital (smart) technologies in city settings are being actively promoted. While
digital technologies have a strong potential to create a better future society, there is
growing concern about their negative impacts on society, $uas the loss of human
autonomy and breaches of privacy [1]. In addition, some researchers and journalists have
strongly criticised technologydriven approaches to smatrt city initiatives and argued for
the importance of humancentric smart cities [2]. Agaist this backdrop, emphasis has
recently been placed on the inclusion of social and ethical considerations in technical
research and development (R&D) process [3].

To use digital technologies to positively affect society and realise hurtamtric

innovation, we should focus not only on developing the technology itself but also on
designing a 6service system [4] 6 that i ncl |
social value [5]. In other words, we should go beyond R&D for core technology
development; rather, we should focus on the integration of R&D and subsequent
Innovation processes (hereafter, R&D&I), where innovation activities can be regarded as

a process oflesigning service systems [6]. Considering the potential negative impacts of
digital technologies, the involvement of &c
R&D&I process is important. Furthermore, to generate continuous and varied
innovations, we should establish a sustainable platform for-c@ation that supports

various R&D&lI projects.

Living Lab (LL), an innovation approach driven by coreation with citizens and other
stakeholders (e.g. [7]), is expected to be an effective means of realising the R&D&lI
platform [6]. Recently, many LL projects have focused on innovation based ortoeaion

with users (citizens), and often include research and innovation processes [8]. However,
few studies have discussed how to establish an LL from a viewpoint of an R&D&I platform
for human-centric innovation.

I n this study, we first propose the concept
in a city. We then describe our case study, which was promoted for several years, to
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investigate the establishment of a social lab in an actual city setting. Finally, through an
in-depth analysis of the case, we discuss our findings on the key activities and challenges
for effectively establishing and sustaining social labs.

Background
Designing service systems in R&D&I context

Inthe contextofhumarc ent ri ¢ i nnovation, the focus sho
technology as its component, rather than on technology itself. In service research, the
concept of a service system i s dgyfandothked as 0
resources that interact via value propositions to create mutualvaldp 6 As t hi s def
indicates, technology should be developed and integrated to enhance value creation in

service systems. Designing service systems is thereforetécpkarly important approach

for R&D&I, especially for the 6l (innovatio

In academia, the approach to designing service systems has been discussed in the field of
service design (SD) studies (e.g. [9]). In SD, various methods and tools have been
developed to support the service system design, including user behaviour analyaise
analysis, business model design, and service process design.

LLs for humancentric innovation

According to ENoLL (European Networks of Li
on LLs, LLs ar «entdd opem mrtbvatiars ecodystens rbased on a
systematic user careation approach, integrating research and innovation processes in
reaklife communities and setting$10]. 6 L L a i meentficannovatian ana often
involves research activities. Furthermore, LL is positioned as an open innovation
approach based on the Quadruple Helix Model (QHM), in which four types of
stakeholder$ citizens, industries, government, and acaderdiaollaboratively work for
social innovation [11]. Thesestakeholders in QHM play important roles in R&D&l;
academia conducts R&D activities, industry and government act for innovation, and the
citizen community strongly infuses a humaitentric perspective into all the contexts of
R, D, and I. This indicates thatL is an effective approach for R&D&lI.

Issues on projeebased nature of LLs

120



Continuity is one of the challenges faced by LLs when viewed as R&D&I platforms. As
Hossain [8] pointed out, many LLs are promoted as projbetsed activities, which means

that the end of project funding is the end of LL activities. Also, in the HCI (Human
Computer |l nteracti on) field, st hel gprrojleav é
essential in fieldbased research aiming to social use of technologies [12]. To extend the

LL concept as an R&D&I platform, where various R&D&I projects are actively
implemented, the cecreation scheme should be sustainable (i.e. not limited to the project
duration) and embedded as an urban resource in a city.

Furthermore, the continuity issue is also inherent in citizen participation. Previous

studies have pointed out the issue of the heavy burden on citizens in the LL process [13].
Scholars have also illustrated thdifficulties in preventing users from dropping out of LL

projects and explored ways to maintain their motivation in the loaterm participation

process. These issues essentially stem from the researcitigen relationship. A
collaboration scheme based oman asymmetrical beneficial relationship in which
researchers Ouseb6 <citizens for t heir proj e
innovation ecosystem.

Social Lab as a sustainable R&D&lI platform
Concept of social lab

I n this study, we propose the concept of th
in a city. Hassan [14] first used the term social lab as a platform aimed at tackling complex

social problems with multiple actors. The authors also define the soda) from the

R&D&I context as Oan R&D&lI scheme to foster
digital technologies in the service form th
lab concept can be regarded as a derivative of LLs, which emseasie context of R&D&l

in collaboration with citizens.

This study extends the existing concept of social labs by highlighting the perspective of
sustainable R&D&l platform. Figure 1 presents a conceptual sketch of the social lab
proposed in this study. This concept has four key facets: the first three are thaseour
previous social lab concept [6] and the fourth is newly added in this study.
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Figure 1. Sociallab assustainableR&D&I platform (illustrated basecdbn [6])

(1) Integration of SD and R&D
As discussed, the integration of SD and R&D is essential for developing digital

technologies that create value for stakeholders and society. The insights obtained from
the SD activities will support to clarify the direction of R&D. Integrating appropriate
digital technologies into a service system will contribute to higher value creation and
differentiation from competitors.

(2) Design researchers as key mediator

In this model, an R&D organisation (e.g. a university or research institute) includes two
types of researchers: technology and design researchers. The design researcher acts as a
mediator between the city (i.elocal organisation and community) and the R&D. They
mainly promote SD activities to explore the values to be provided and design service
systems with citizens and other stakeholders (e.g. companies and municipalities).
Simultaneously, design researchers communicate with technology researchers to share
their findings or ideas about the service systems to be realised. This mediation by design
researchers will allow for successful harmonisation of technologies and service Byste

(3) Mutual learning between citizens and researchers

Citizen involvement in technology and service development is important for human
centric innovation [15]. Scholars argue that mutual learning between citizens and
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researchers is the core of effective -@veation [16]. Researchers, including both design
and technology researchers, should learn about the context, values, and issues of local
communities. Citizens must also understand digital technologies and their pesiand
negative impacts. The mutual learning process contributes to creating a flat and close
citizen-researcher relationship and empowering the citizens.

(4) Infrastructure to support practices in R&D&I projects

This study aims to establish a social lab as a sustainable R&D&I platform. A sustainable
platform indicates alongl asti ng scaffolding 6infrastruct
projects in a city. Therefore, we conceptualise a social lab as an urban infrasirector

supporting R&D&I activities rather than as a scheme for otiene R&D&I projects with

a limited duration. This is challenging in LL studies because many LL projects are project

based and discontinuous in the long term [8].

The term o6infrastructuredé in this study is
Ruhdler [17]. Infrastructure is a bundle of tangible (e.g. physical products, buildings,

tools) and intangible resources (e.g. rules, knowledge, knbaw, customs) that spports

peopl ebs practices [18]. Thus, establishing
development of tangible and intangible infrastructural resources that effectively support
various R&D&I practices. Baserdn obni nKfarraassttriudcst
to refer to the activities of developing and embedding infrastructural resources in a city.

Infrastructural resources

Next, we discuss the infrastructural resources that should be developed in
infrastructuring social labs.Previous studies reported resources that had fostered or
foregrounded through infrastructuring work, such as actor network and trust [20, 21],
knowledge and skills [22], and common spaces for collaboration [23]. Interpreting these
resources in the contexof the social lab concept proposed in this study, we identify key
resources to be focused on.

Actor network and trust

A social lab as an R&D&I platform requires a continuous citizeasearcher relationship
rather than shortterm collaboration for a limited time. Therefore, in terms of actor
net work and trust, mor e e mp sokdsands longtdrmo ul d b
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partnerships with citizen f or sustaining a soci al
practically helpful in recruiting appropriate participants and ensuring their continuous
and proactive participation in R&D&I projects.

Besides citizens, as argued in previous studies, R&D&I projects in a social lab must also
collaborate with practitioners and experts who are active in a city on the social issue or
industry focused on the project. For example, a project related to the lteedre of the

elderly should involve collaboration with local daycare centres and hospitals. To
coll aborate with the appr oprlocal taceornatwadrd riss i n
essential as a resource for supporting a social lab.

Knowledge and skills

To achieve active and longerm citizen participation in R&D&I projects, we should focus
on the development of appropriate attitudes (or mindset) in addition to knowledge and
skills, as Kirkpatrickodés KSAs [26]krguedv]l edge, S

Namely, the actors involved in the social lab (citizens, industry, government, and
researchers) preferably have KSAs t K& posi |
forR&D&I6) . For example, in terms of knowl edge,
right knowledge (i.e. literacy) of digital technologies; for researchers, knowing about the

local community is important. In terms of skills, creative thinking skills are reqned to

tackle complex social issues and collaboration with others areuiegd [25]. Attitudes

include, for example, an interest in local issues and the design attitude [26] for actively
exploring solutions to local issues. These KSAs are intangible resources which are difficult

to measure, but are important for making collabative R&D&I projects more effective.

Furt her more, in terms of knowlrmethoeandtoos s ki | |
for SD in the R&D&I context are important to be developed. Ithe R&D&I context,

design researchers should consider not only value creation for citizens and society but

also technological R&D and the use of technologies. This design problem is more complex

than a general SD problem, which focuses primarily on theluwa aspect. Therefore,

methods and tools to support this complex design task should be developed andgedvi

as infrastructural resources to enhance the KSAs for SD activities in social labs.

Common spaces for collaboration
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From the viewpoint of spaces, R&D&I projects in social labs use various locations in a

city. For example, in the initial phase of R&D&lI, collaborative discussions on future vision

and conceptual design are often held in workshop spaces. R&D&I projects edgaire

physical locations to promote experiments on the technologies or services developed in

t he pr o] epmates forldbsgrs ad experimént s houl d be provided
highly accessible resources that can be used immediately when they wanise.

In summary, we identify five keyresources to be developed in infrastructuring social lab:
(1) solid and longterm partnerships with citizens, (2) local actor network, (3) KSAs for
R&D&lI, (4) methods and tools, and (5) spaces for design and experiments.

Infrastructuring a social lab
Case study

To deeply investigate how to establish a social lab, this study adopteddksign case
study approach demonstrated by Dalsgaard and Eriksson [27]. We played the roles of
design practitioners and researchers. On the one hand, we actively promoted various
activities to establish a social lab as a practitioner; on the other han&, analysed our
own processes as researchersctarify the key activities and challenges for effectively
infrastructuring social labsIn general, this type of single case studyaective for deeply
investigating a particular topic in a unique context [28]. We therefore did not aim to
present a universal conclusion that can be applied to all cases or contexts. Instead, we aim
to provide findings that are practically helpful to otlkr practitioners and researchers
working in areas related to this study.

The case we focused on was the project where the authors have been working to establish

a social | ab since 2019. We played the role
institutes to which some authors belong are engaged in R&D activities onitdig
technologies such as robotics, motion analysis, healthcare, and sensing. We attempted to
establish a social lab in a city where our research institute is located to realise the social

use of such advanced technologies and subsequent huemtric innovation.

The city where the case study was conducted is Kashin@ ha, a suburban area of Tokyo.
It is one of the most famous smart cities in Japan, where leading universities, research
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institutes, and various companies are located. The area near the station is mainly
populated by relatively young residents (in their 3040s) and their families; older
residents live in residential areas a short distance from the station.

Infrastructuring activities

This section describes the details of our infrastructuring process in a social lab
corresponding to the five key resources identified in Section 3.2.

The infrastructuring process described below was analysed to investigate how to
effectively promote the infrastructuring work of a social lab. To this end, we used
multiple data sources such as public reports, materials used in the planning phase, and
field notes. The analysis results, namely our findings related to key activities and
challenges in infrastructural social labs, are described in Section 5.

(1) Solid and lonegterm partnership with citizens

To create a solid citizer e sear cher partnership, we starte
November 2019 [6]. This program is unique as it aims to organize a more general citizen
community of those interested in advanced technologies and social lab atigisj rather

than a group of citizen participants for a specific project. After the community started,
COVID-19 spread across Japan and the woklde therefore held the regulawirtual café

talk meetingsonce or twice a month in 2020 for maintaining the tationship with

citizens. This continuous communication between citizens and researchers helped to

build trust and closer relationships.

(2) Local actor network

To build the local actor network necessary for the social lab, we tried to build
relationships with various local actors in addition to citizens. At that time, we realised

that an invisible local actor network had alreadgeen established in the city and it would

be better to be incorporated as a member of the existing network than to build a new one.

We thus first tried to build a relationship with an area management organisation, which

is a key actor in the local actor tevork. The organisation has played a central role in the

area management of the smart city for many years; therefore, it has a wide and strong

net work with various | ocal actors. By | ever
could access and commurate with a wide range of local actors (e.g. shopping centres,
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bus companies, and public park management organisations) in several R&D&I projects
described in Section 4.3. This process was really effective to become a part of local actor
network and build relationships with specific actors in the network when needed.

(3) Knowledge, skill, and attitude
To foster KSAs for R&D&I as infrastructur al
school programbd for eschool pragmnares hadntwo Zd&ie@dkies: T h e

technology and design. Technology mirschools (TechMS) aimed to provide an
opportunity for citizens to learn about advanced digital technologies. We organised Fech
MS three times in 2021; in each program, researchers first demonstrated a digital
technology; subsequently, citizens and researchers collaboratively discussed the potential
berefits and threats of the technology. Meanwhile, the design mischools (DesMS)
provided a training program to teach creative mindsets and-creation skills. The Des

MS was also provided three times in 202h fact, skills for creativity and collaboration
cannot be fully acquired through this kind of shorterm training sessions; however, they
are valuable for citizen participants as they allowed them to experience new mindsets and
ways of thinking.

(4) Methods and tools
To develop an infrastructural resource for supporting SD activities in a social lab, we

developed several SD methods and tools. For example, we proposed a method to support
the conceptual design of service systems that can holistically consider three domai

social (e.g. strategies and citizen values), digital (e.g. digital technologies and data), and
physical (e.g. physical products and urban resources) systems [29]. Other, we developed
the O6participation blueprinté gaermnftibzdn t o sy
participation process [30].These methods were exploratory developed to overcome

difficulties encountered in R&D&I activities in the social lab.

(5) Spaces for design and experiments

In terms of the physical spaces needed for the social lab, we explored the opportunity to
use the existing spaces to organise design workshops and social experiments. Fortunately,
because the field was a smart city, the culture and facilities encouragiegvrinitiatives

such as workshops and experiments were available. This strategy also helped to avoid the
large costs to develop and set up new physical spaces.
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For the design workshop, we primarily used digital spaces (i.e. web conference services)
during the COVID-19 pandemic. After the pandemic began to subside, we could use
physical workshop spaces owned by the area management organisation, based on the
collaborative relationship constructed in advance. Regarding the space for experiments,
we could conduct experiments in the real field of the city (e.g. existing facilities and
public spaces) based on the collaboration with local actors. For example, in the R&D&
project related to local transportation systems, a digital signage system was
experimentally installed in a large shopping centre and hotel to verify its functionality.
Within the same project, automated delivery robots were also tested on public sidéwal

Domain-specific R&D&I projects

In addition to infrastructuring activities, we promoted two R&D&I projects that dealt

with specific domains. The first is an R&D&I project to develop digital technologies that
support the wellbeing of seniors. In this project, which lasted for over four onths, we
visualised future visions from citizensdo vi
in health and welfare technology. The second project was an R&D&I project aimed at
developing local transportation services using advanced mobility techrgis. Through

the collaborative and exploratory process in this project, we obtained some important
insights for enhancing local transportation. Based on the insights, we developed and
tested some prototypes of service systems such as a digital signaggnsis encourage

local mobility and automated delivery robots as means of efficient goods transportation.

Findings

This section presents the findings regarding key activities and challengeseffectively
infrastructuring social labs, which weredentified from our case study experiences

Key activities for infrastructuring social labs

The first key activity we found relates to the citizerresearcher relationship. In this case

study, we aim to build closer relationships through mutual learning processes. As a result,

some citizens became sval | ed 6cor e me mber s 0 ,activelyh i ¢ h r
participating in most events and workshops held in the social lab. These highly engaged

citizen partners provided valuable opinions and comments on operating a social lab.
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Furthermore, some of them widely disseminated and shared their experiences in the
project through personal social media accounts. These phenomena clearly indicate the
importance of supporting the formation of core members to realise a sustainable social
lab.

Second, we identified the importance of utilising urban resources that already exist in the

city when developing infrastructural resources for social labs. In the case study, we
connected our social lab activities with existing tangible and intangible resoes, such as

workshop spaces and actor networks. In infrastructuring studies, resources already exist

in the field is referred to as oOinstalled b
as important for penetrating our social lab activitiesto the city, as it meant making
connections to social inertia and powers that already existed there [19]. Hence, exploring

urban resources that can be leveraged to operate social labs is important in establishing

social labs.

Third, we found the ceevolutionary loop between infrastructural resource development
and R&D&I practices (Figure 2) contributes to building a more solid infrastructure for
sustainable social labs. Prior to the case study, we assumed that infrastructesalurces
had a positive impact on R&D&I projects. However, through a case study, we realised the
importance of influence in the opposite direction; the R&D&I project has also reinforced
infrastructure resources. For example, some citizens who participated workshop held

in an R&D&I project were subsequently registered as members of the citizen advisor
program. This type of ceevolutionary loop between infrastructural resource
development and R&D&I practices contributes to building a solid infrastructuend
sustaining the social lab.

Challenges for infrastructuring social labs

First, we found the challenge relates to human resources in developing lbegn
relationships with citizens. In the case study, many human resources were needed to
organise collaborative activities with citizens and other actors. This indicates stable
human and financial support are required in social labs.
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Figure 2. Co-evolutionary loop betweeninfrastructuring work and R&D&I projects

Second,infrastructure is a behindthe-scenes activity to develop resources to support
future R&D&I projects, which is not easily visible. Unlike specific R&D&l projects, in
which digital technologies and services are developed as an outcome, the results of
infrastructuring activities tend not to be highlighted [20]. This issue should be overcome
as it relates to maintaining the motivation of social lab operators.

Third, methods and tools to support SD in the social lab context have not yet been
comprehensively preparedalthough we have developed some original methods (see
Section 4.2). Therefore, in future work, we will investigate and collect relevant existing
methods and develop original methods, if required. Through such continuous SD research
activities, we will devdop an SD toolbox appropriate for the social lab context.

Discussion and conclusion

In this study, we proposed the concept of social lab as a sustainable R&D&I platform and
described the details of our activities for infrastructuring a social lab in a city. By analysing
the case study process and results, we clarified three key impliaagidor effectively
infrastructuring social labs: supporting the process of core member formation, leveraging
existing urban resources (i.e. the installed bases), and establishing a coevolutionary loop
between infrastructural resource development and R&D&iractices. We also revealed
the challenges of infrastructuring social labs, such as human resource issues, low visibility
of outcomes, and a lack of SD methods and tools.

The contributions of this study to the LL studies are summarised as follows. The first is
the conceptualisation of the social lab as a sustainable R&D&I platform. The proposed
social lab concept suggests a concrete relationships between four actors i IGHM
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and indicates a new potential for expanding the LL methodology, focusing on the R&D&l
perspective. Second, we present the implications for infrastructuring social labs based on
our findings from a severalear case study in an actual city setting. We belgthat the
findings will be of practical use to future practitioners and researchers involved in social
labs and projects related to this study (e.g. citizelniven R&D&I and sustainability of
LLs).

Star et al., in their research of infrastructure, emphasised the continuous process of
building infrastructure; they placed more focus on the process aspect of infrastructure,

namely Ohow to build infrastructusienéon|[ 17,

infrastructuring among various scholars, mainly in the field of participatory design (e.g.
[19-24]). The three implications identified in this study are exactly what present concrete
and practical suggestions on the process aspect of infrastrugtwhich focus on how to
infrastructure social labs. Hence, we believe the findings of this study are not only
practical but also contribute to the development of existing discussions on citizen
involvement in the design of socidechnical systems.

Our in-depth analysis of the case enabled us to obtain new findings that would be difficult
to identify using a more objective approach such as questionndiaesed investigations.
However, the findings were derived from a single case; thus, the exhaustessand
generality of our findings are limited. For example, Kashiwanoha Smart City, where we
conducted the case study, contained urban resources for utilizing new technologies (e.g.,
workshop spaces and actor networks) as an installed base, whereas citiees may have
few such resources. In future work, we will conduct further activities on infrastructuring
the social lab and integrate other case study approaches, where we will investigate and
compare a wide range of cases.
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Abstract

Citizen science, living labs and climate assemblies are spaces that open participation to
the public. This manuscript describes movel methodological approach which involves
building scientific knowledge through citizen science projects, developing innovative
tools in living labs, and generating recommendations for policymakers raised in climate
assemblies. In this case, the EbreoRirritori Living Lab serves as the hub for eoreating

a citizen science toolkit for climate assemblies. Citizen science projects are carefully
selected from diverse databases and platforms and are relevant to climate change action.
Furthermore, the citizen science toolkit is cecreated in the living lab, with activities
designed around each citizen science project. The toolkit is tested by a group of people in
the living lab before being deployed in climate assemblies for different stakeholders,
including policymakers, facilitators, techniciansand citizens. The primary goal of the
toolkit is to enable participants to acquire knowledge from citizen science projects and to
ensure the inclusivity and accessibility of the participatory process to all liviteps and
climate assemblies. In summary, this research aims to create an inclusive, accessible, and
effective citizen science toolkit that ultimately empowers citizens to take collective action

on climate adaptation through participatory processes.

Keywords

citizen science, climate assemblies, deliberative democracy, climate adaptation, climate
policymaking, bottomup governance

134



Introduction

Citizen climate assemblies bring together randomly selected citizens to learn, deliberate
and make recommendations on collective issues of the climate crisis, following a
participatory action research mechanism (KNOCA, n.d.). In recent years multiple citizen
climate assemblies have taken place at local, regiomadd national levels around the
world. Given their participatory nature and evidencédased approach, climate assemblies
can be a perfect place for introducing citizen science practices, which can contribute to
bottom-up policymaking, embracing multiple pespectives (Schade et al., 2021).

Citizen science projects have contributed to the research in multiple domains: social
sciences (Bonhoure et al., 2023), environmental advocacy (Johnson et al., 2014) and
public understanding of science (Bonney et al., 2016). Citizen science is not only a
powerful set of methodologies but also a way to understand and practice research
allowing citizens and researchers to collaborate in scientific research. In recent years,
citizen science projects have undergone a significant evolution to become more geziyin
participatory (English et al., 2018). These projects invite citizens to collaborate more
closely with researchers and involve them in most parts of the scientific research process.
Citizen science toolkits have been implemented successfully in contesxtsh as education
(Bonney et al., 2009) or libraries (Perellé et al., 2019) with a powerful community of
citizens engaged to participate in activities for generating new knowledge. This
collaborative approach allows citizens not just to collect evidencatlalso to cecreate
scientific knowledge and, eventually, generate policy recommendations based on the
outcomes obtained and, subsequently, force changes in policies.

One area where citizen science has the potential to make a significant impact is living
labs (Veeckman & Temmerman, 2021). Living labs are perfect spaces where multiple
stakeholders collaborate to edesigning projects for sustainable impact (ENOLL, n.d.)
Thus, living labs can become an ideal interphase to introduce citizen science projects on
developing sustainable solutions to complex social and environmental challenges. Living
labs thus allow designing, relesigning, adapting, testing, and eventuallyedloying
technologies and services that better meet the needs of users, engaging citizens to
effectively tackle socieecological challenges. Therefore, they may lead to the creation of
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more innovative, effective, and sustainable citizen science projects that benefit the
community and the territories.

In this paper, we present workin-progress research that combines citizen science, living
labs and climate assemblies. Overall, we introduce how citizen science projects can be
included in citizen climate assemblies and how living labs serve as a spacecdor
designing, testing the toolkit and eventually deploying citizen science projects in the local
context of the living labs.

The CLIMAS project for creating a toolbox for climate assemblies

CLIMAS is a comprehensive project that seeks to create a toolkit for climate assemblies,
which is co-designed, tested, and deployed in living labs. The project works with three
climate assemblies and four living labs. In the context of the project, we wilbrk with

three climate assemblies (i.e., Catalunya, Edemmle, Riga) and four living labs (i.e.,
Chios Living Lab, Vilnius Living Lab, JRC Living Lab and Ebre Bioterritori Living Lab).
Here we present the cecreation of a citizen science toolkit for cinate assemblies built

in the Ebre Bioterritori Living Lab.

Our proposal is to bring citizen science into climate assemblies and use living labs as a
space for cedesigning, testing and deploying tools within the community. Putting
together a whole participatory approach lifecycle which includes: building scientfi
knowledge by means of citizen science projects, developing innovative tools in living labs
and generating recommendations for poliesnakers in climate assemblies. This process
helps us to create evidenekased tools with and for society, considering thieterests of
different stakeholders and ensuring that the horizontal participatory process is inclusive
and accessible for all the living lab community and subsequently by the citizens in climate
assemblies.

Selection of relevant citizen science projects

As a starting point, we look for citizen science projects that research topics related to
climate change action. We select projects from citizen science platforms and databases
(e.g., EU Citizen Science (EQitizen.Science, n.d.), SciStarter (SciStarter,d),
Zooniverse (Zooniverse, n.d.)) with active projects relevant for understanding climate
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change impacts and, therefore, providing valuable knowledge to citizens, facilitators, and
government body of climate assemblies. The idea is to compile a collection of projects
that represent the diversity of topics and geographies to ensure those prsjace relevant

for living labs and consequently for climate assemblies. Beyasututinising European
wise infinitives, we collect requirements from all the living labs to understand the
currently active projects that they are working on in the local contéxAdditionally, we

will open a call for citizen science projects that could be interested in being included in
the toolkit for climate assemblies.

Co-creating a citizen science toolkit in the living lab

The citizen science toolkit is cecreated in the Ebre Bioterritori Living Lab where, firstly,
we define the plan for implementing the participatory activities. It requires the following
aspects:

1 Identify stakeholders and plan their engagement towards the development of the
citizen science toolkit.

1 Deployment of participatory toolkits and ITC infrastructure for facilitating
participation in the living lab (e.g. Decidim (Decidim, n.d.)). ENOLL toolkits will
be at the core of tools to develop the citizen science toolkit for climate assemblies.

1 Deliver two informative hybrid sessions to foster a deep understanding of the
project as well as the results from the process. The first session will be aimed at
explaining the features of the CLIMAS project, as well as the planning and
engaging stakeholds. The final session will focus on the main results and the
outputs obtained through the participatory process as well as the next steps.

1 Deliver a series of 4 orsite workshops using living lab methodologies. It implies:
I) testing and validating existing citizen science projects for climate assemblies and
evaluating the userods perception, ii) di
and values, iii) ideating innovative insights and proposing solutions for the citizen
science toolkit. Finally, based on the feedback, iv) test and validate the developed
citizen science toolkit.

We plan to carry out different activities in the Ebre Bioterritori Living Lab:

Co-design the toolkit. Create guidelines for the introduction of citizen science projects
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in climate assemblies.

1 Define the attributes that make citizen science projects suitable for a climate
assembly and select the most relevant projects based on the criteria. Projects may
be relevant for a variety of reasons that should be assessed, including the topic's
relevance the significance of research findings, the project's leadership team
accessibility, the opportunity to actively participate in the project, the alignment
with community concerns, and so on.

1 Design activities around each citizen science project that can be beneficial for
acquiring knowledge for the members of climate assemblies. These activities could
range from actively participating in the citizen science project to inviting the
experts invdved in the citizen science research to participate as speakers in the
assembly. Some projects have been previously adapted to another context (e.g.,
schools, libraries, hospitals, etc.). During the sessions, the participants propose
activities in the conext of climate assemblies.

1 Redesign active citizen science projects or reactive ractive citizen science
projects to tackle community concerns of the living lab and the climate assemblies.
The community around living labs has the mission to redesign or reactive citizen
science prgects if these projects can be beneficial for the community.

1 Potentially, create guidelines for generating a new citizen science project if a
community concern is not being addressed by existing citizen science projects. In
this case, we will create a viability plan that includes a set of needs for building a
new project, ranging from funds to domain expertise.

Testing the toolkit. Once the toolkit has been designed, a group of people will test it in
the living lab and/or climate assemblies. In this phase, we test the guidelines for the
groups that are part of the climate assembly and the phases of the participatory process in
which the activities fit better.

Deploying the toolkit. The toolkit is conceived to be used in climate assemblies, however
potentially the living lab community can adopt some of the projects for being deployed
and integrated into the regular activities of the living lab without further modifications.

Citizen science toolkit in climate assemblies
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Finally, and once the Toolkit has been tested and validated in living labs and/or climate
assemblies will ready to be deployed in climate assemblies. Climate assemblies have a very
particular structure with different phases (e.g., learning, consultationgeliberation,
decisionrmaking, etc.) and bodies (e.g., governance body, group of experts, citizens, etc.).
Citizen science relies on the basis that citizens can contribute to research as experts and
acquire knowledge through this process. Some of the citizecience toolkit goals are to
allow citizens to participate as experts in climate assemblies, to provide evidence to the
governance body for designing the framing or choosing the topic discussed during the
climate assembly; or to provide evidence to pofimakers. Overall, we aim to deploy the
citizen science toolkit in different phases of climate assemblies and for different bodies.

Participatory process design

(i) Build the co-creation community- identification of
stakeholders (i) Design and deploy toolkits and ICT
for tacilitating the participation (i} Perform informative
sessions for stakeholders.

S 2
Co-design
Citizen science, living labs and climate assemblies.
‘ Testing in
Living Lab
Session 1|
Experimenting with citizen science projects

&

Session Il Toolkit Development
Designing activities for climate assemblies and Refining “

Validating in
Climate Assemblies

Figure 1. Roadplan for co-creating, testing and validating the citizen sciencetoolkit for climate
assemblies.

Conclusions

Citizen science has emerged as a powerful tool for engaging communities in various
research domains, including climate action. Through citizen science, communities are
more deeply involved in tackling societal concerns, leading to a greater sense of
ownership and investment in the process. By leveraging the knowledge produced by
citizens, citizen science can enhance the effectiveness of climate assemblies, making them
more inclusive and accessible.

We are currently conducting ongoing research to etreate a citizen science toolkit
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specifically designed for climate assemblies. This toolkit is beingdmveloped and tested

in living labs, where different participatory approaches are being used to democratize
science, produce innovative tools and generate policy recommendations. Thhotrgs
toolkit, we aim to raise awareness about the environmental and social issues that arise
from climate change, ultimately facilitating social change.

Living labs are a critical component of this effort, as they provide a platform for
experimentation and innovation. By bringing together stakeholders from diverse
backgrounds, living labs enable us to develop and test solutions that are both technically
and socially feasible. This collaborative approach is essential for achieving our goal of
democratizing science and creating effective tools for addressing the challenges of climate
change.

Acknowledgement
This research was funded by the EU Horizon Europe research and innovation programme
within the CLIMAS project (grant No. 101094021).

140



References

141

10.
11.

12.

13.

14.

15.

Bonhoure, I., Cigarini, A., Vicens, J., Mitats, B., & Perello, J. (2023). Reformulating computational
social science with citizen social science: the case of a commusiigsed mental health care
research. Humanities and Social Sciences  Communications, 10(2),i141
https://doi.org/10.1057/s4159923 015772

Bonney, R., Cooper, C. B., Dickinson, J., Kelling, S., Phillips, T., Rosenberg, K. V., & Shirk, J.
(2009). Citizen Science: A Developing Tool for Expanding Science Knowledge and Scientific
Literacy. BioScience, 59(11), 9v984. https://doi.org/10.1525/bi@009.59.11.9

Bonney, R., Phillips, T. B., Ballard, H. L., & Enck, J. W. (2016). Can citizen science enhance public
understanding of science? Public Understanding of Science, 25(1),i162
https://doi.org/10.1177/0963662515607406

Decidim. (n.d.). Retrieved 28 June 2023, from https://decidim.arg/

English, P. B., Richardson, M. J., & Garz@palvis, C. (2018). From Crowdsourcing to Extreme
Citizen Science: Participatory Research for Environmental Health. Annual Review of Public
Health, 39(1), 335350. https://doi.org/10.1146/annurepublhealth-040617013702

ENOLL. (n.d.). European Network of Living Labs. Retrieved April 25, 2023, from
https://enoll.org/aboutus/

EU-Citizen.Science. (n.d.). Retrieved 28 June 2023, from https:/@tizen.science/

Haywood, B. K., Parrish, J. K., & Dolliver, J. (2016). Pldeased and dataich citizen science as a
precursor  for  conservation  action. Conservation  Biology, 30(3), #486.
https://doi.org/10.1111/cobi.12702

Johnson, M. F., Hannah, C., Acton, L., Popovici, R., Karanth, K. K., & Weinthal, E. (2014).
Network environmentalism: Citizen scientists as agents for environmental advocacy. Global
Environmental Change, 29, 23245. https://doi.org/10.1016/j.gloenvcha.28110.006

KNOCA. (n.d.). KNOCA. Retrieved April 24, 2023, from https://knoca.eu/

Perell6, J., Bonhoure, I., Cigarini, A., & Vicens, J. (2019). Ciéencia ciutadana a les biblioteques:
Observa, analitza, crea i participdenodo. https://doi.org/10.5281/zenodo.3540829

Schade, S., Pelacho, M., van Noordwijk, T. (C. G. E. ), Vohland, K., Hecker, S., & Manzoni, M.
(2021).Citizen Science and Policy. In The Science of Citizen Science (pp.13%1). Springer
International Publishing. https://doi.org/10.1007/9783-030-582784_18

SciStarter- SciStarter. (n.d.). Retrieved 28 June 2023, from https://scistarter.org/

Veeckman, C., & Temmerman, L. (2021). Urban Living Labs and Citizen Science: From Innovation
and Science towards Policy Impacts. Sustainability, 13(2), 926ps://doi.org/10.3390/su1302052
Zooniverse. (n.d.). Retrieved 28 June 2023, from https://www.zooniverse.org/



https://enoll.org/about-us/
https://doi.org/10.1007/978-3-030-58278-4_18
https://doi.org/10.3390/su1302052

Researchin-Progress Paper

Living Lab in making: Exploring the emergent phase of
University Living Lab development

Authors
Beatal a § § WdrtaNajdaJanoszkya Anna Gorat, Jar os aw Dzi agek

1 Jagiellonian University, Faculty of Management and Social Communication, Institute of Public Affairs

2 Jagiellonian University, Faculty of Management and Social Communication, Institute of Entrepreneurship
3 Jagiellonian University, Faculty of Management and Social Communication, Institute of Culture

4 Jagiellonian University, Faculty of Geography and Geology, Institute of Geography and Spatial
Management

Abstract

The aim of this study is to explore the emergent phase of a university living lab to identify
and explain the contingencies that surface from the process of developing and
implementing an idea of a living lab in an already complicated institutional envirorent.

The empirical research followed a single case study design. The analysis of the data
gathered from multiple primary and secondary sources was guided by the qualitative
content analysis approach. The study provides insights into behawva, social, ad
cultural factors that underlie the emergence of a university living lab. It contributes to
theory and practice by explaining the préab dynamics and its context.
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Objectives

Two decades of scholarly studies into living labs (Fglstad, 2008; Ballon & Schuurman,
2015; Leminen & Westerlund, 2019) produced a wealth of knowledge and insights into
how living labs can be utilized as a means of fostering innovation, engaging stakehs|de
and promoting sustainable development (Hossain, Leminen & Westerlund, 2019). The
research has identified various design principles, as well as different approaches to their
governance and management (Leminen & Westerlund, 2019). While a systematically
growing number of studies have enriched the understanding of components and processes
that constitute living labs, there is a lack of works providing insights into the piab
dynamics to shed light on how a living lab becomes established. Acknowledgingtth
living labs are generally understood as open innovation ecosystems
(https://enoll.org/aboutus)), their very logic builds on interdependence and coordination

that leads to new value creation, and inherent variability in the configuration of internal
attributes of ecosystems (Spigel, 2017) emphasizes the fact that there are multiple ways
living labs can develop. Hence, as an ecosystem, a living lab does not necessarily emerge
as a fully designed institutional project from the outset. The formal institutional
framework can be developed in a nehinear fashion through complex interactions and
experimenttion with new ideas and approaches (Singh & Gurumurthy, 2013;
Gancarczyk et al., 2023). Moreover, the practices used by actors to implement ideas may
involuntarily change their meaning while institutionalizing them (McCarthy, 2009).
Therefore, it is necesary to untangle the behaviaral, social, and cultural factors that
underlie the emergence of living labs.

The aim of this study is to explore the emergence phase of a university living lab to
identify and explain the contingencies that surface from the process of developing and
implementing an idea of living lab in an already complicated institutional environemt.

The theoretical foundations of our study focused on the processes of ongoing evolution
within a system are the multiactor network perspective of the ecosystem concept
(Tsujimoto et al., 2018), the institutional view (Green et al., 2009) and evolutzoy
perspective (Martin, 2010). Thus, our study makes a contribution to the body of
knowledge on living labs by focusing on the largely overlooked emergence stage of their
development, and by shifting the discussion beyond the mere description of succéssfu
role model case studies toward the exploration of ways to foster development and
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improvement of homegrown ecosystem solutions based on the realities of own
circumstances.

Approach

The empirical research followed a single case study design. The selected case was the
Campus Living Lab (CaliLab) established at Jagiellonian University (Poland). In order to
restore the behavioral, social, and cultural underpinnings of CaliLab emergetioe study
design included an expanded set of research methods:

1 First, we focused on analyzing the existing official documents of two initiatives:
Kampus+ and "Research for practice. The use of master's implementation theses
based on action research for the development of organizations" project. These
initiatives were among the first steps towards the creation of the university's
collaborative model with the environment. Our analysis included internal project
documentation, as well as the official website and social media channels of the
Kampus+ initiative.

1 In the next stage we conducted Haepth interviews with people involved in the
Kampus+ and ifResearch for practiceo pr
developed over time.

1 Then we analyzed official documents developed in the process of design and
formalization of CaliLab initiative, incl. project proposals, official correspondence
with university officials.

1 Finally, we applied the method of auteethnography to investigate the design
process of CaliLab.

Given the focus of the study, the retrieved data referred teehavioural social, and
cultural factors that influence the development of the innovation ecosystem, which
subsequently evolves into a living lablhe analysis of the gathered data was guided by
the qualitative content analysis approach. The iterative process involved meaning
making, synthesizing, theorizing, and reontextualizing. At present, the analysis is not
yet concluded, and the work is stilin progress.

Findings
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The research is currently underway; hence the final results are not available at the
moment. However, at this stage we already track the key interaction patterns. The
activities that led to the launch of the Campus Living Lab were multifaceted. At the same

time, several initiatives and projects have been implemented over the last few years.
Importantly, most of these activities were bottorup and initiated by employees. One

example was the project '‘Research for practise. The use of master's implementdteses

based on action research for the devel opmer
2017 and 2019 by students and employees of the Faculty of Management and Social
Communication of the Jagiellonian University in cooperation with public and
nongovernmental organizations.

The project were (1) to implement practical MA theses, based on the Action Research
approach to the practice of the Faculty and (2) to test the university's collaborative model

with the environment. In Poland there is a lack of commitment and cultural ontation

towards cooperation with business and other organizations (Bog&¢ajtanowska,
Jedynak, Wrona and Pluszy E&ska, 2019) . Pol i
generally assess themselves and their environment as one of the least orientated to
coopente with business, public, and negovernmental organizations in Europe (Davey

et al. 2013). For us, it was an important step toward the implementation of scientific
activities in greater participation with the environment and getting closer to the
quadrugde helix model.

In other departments of the University at the same time, other activities aimed at change

were launched. One of these initiatives was Kampus+, a grassroots movement established

by students, PhD candidates, and academics at Jagiellonian University in tisé lialf of

2017. Its goal was to spark a conversation on the quality and sustainability of public spaces

on the wuniversity campus (Dziadgek et al . 20
on current trends and best practices for designing and mamagihese spaces, particularly

with respect to the concept of a learning landscape. This concept reflects recent shifts in
research and education, emphasizing collaborative efforts, informal knowledge exchange,

and cacreation using both digital and physidaesources (Backman et al. 2019; Cox et al.

2022).

Kampus+ engaged in scientific activities such as campus space studies, educational
activities like lectures and workshops, and outreach activities such as seminars, study
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visits, and cooperative endeauos such as planting actions. As a result of coalition
building efforts, the initiative began collaborating with partners from within and outside

the university, leading to smaliscale test projects like outdoor seating areas and green
spaces that linked smal activities with biodiversity preservation. One of its most recent
outcomes was a strategic plan for the public spaces of the campus, which proposed using
living labs as a tool for their development, among other propasal

Kampus+ successfully ignited the conversation on the previously overlooked aspects of
campus life. However, as a bottomp enterprise, it was unable to take action on a larger
scale. Thus, there was a need to integrate it into the wider intfrculty and
interdisciplinary structures of a living lab.

When the possibility of internal funding of projects appeared in the university, the

willingness to undertake joint action arose among the implementers of the above
mentioned projects. The concept of a joint initiative, Campus Living Lab, was built on the
basis of the experience gained from two different projects implemented at different
faculties.

Value and implications

Our study contributes to the body of knowledge on generation of living lab projects
(Evans et al., 2015). Focusing on the plab stage fills the gap as most of the research on
living labs concentrates on the fulkcale phase. The study provides insightsa complex
interactions involving re-tooling the campus from a passive to an active environment for
teaching and learning. It helps to understand how dispersed initiatives across university
units can become integrated into a legitimized and institutionaéd ecosystem of a living
lab.

The experience of Jagiellonian University in the implementation of CaliLab can be
valuable for universities struggling with providing institutional anchoring for cross
disciplinary, multi-level, and multistakeholder projects. It can also inform other
organizations implementing projects aimed at boosting innovation processes that require
the involvement and activation of many diverse stakeholders, as well as inspire further
work on universities and their ways to foster the development and improvement of
homegrown ecosystem solutions based on the realities of own circumstances.
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Abstract

Disinformation is a main problem in todayaos
and causes public harm. This paper introduces research carried out within the Horizon

Europe projectanonymiseq where an Albased engine will be developed to counter

di sinformation by encouraging citizenso c
implementation methodology of this project consists of a Living Lab approach in three

phases. With this, the realizatio of a socially accepted and trustworthy citizesentered

Al-system will be ensured. This paper will present the findings and results of the first

phase within the cocreation process and will cover the expected outcomes of the other

two phases.
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Introduction

Todayds digital society iIs characterized b
appointed as the information society Kobelieva & Nikolaienko, 2021). News and

i nformation consumption therefore plays a ¢
Due to this digital transformation,new actors came into play regarding the production,
dissemination, and consumption of news. Users took on an active role within those
processes and contributed by producing usgenerated content (Paulussen et al., 2007).

As content production and dissemation was simplified and made accessible to the broad

public, the problem of disinformation arose (Rubin, 2019). Disinformation is false
information that was spread to intentionally mislead its reader and can harm involved

people and institutiongHernon, 1995).

The aim of this paper is to present the research conducted within the Horizon Europe

project anonymised The objective of this project is to develop an Alased engine that

wi || encourage <citizens6 <critical thinking
disinformation. Al offers opportunities to benefit the social good but equally entails

ethical dargers (Hermann, 2021). In addition, using an Alased system creates its own

set of obstacles to overcome in terms of trustworthiness and transparencyegfiés et al.,

2021), these are only amplified by putting it to use in addressing something as
controversial in itself as disinformatior{fKertysova, 2018).

The application of a citizencentric approach is required to counter these ethical
implications and to ensure the social acceptance and trustworthiness of thebAsed
system. The system will therefore be ecreated through a process carried out in 3
phases. With this paper we will focus on the question how the application of a Living Lab
approach can aid the careation of a complex Albased system. In addition, we will argue
how our methodological approach will support both the fighting of disinformatiomith

Al and the assurance of a citizenentered ecosystem.

Disinformation and the importance of critical thinking

Since the rise of the Internet, numerous ways of disseminating, producing and consuming
information arose, resulting in an increasing amount of available online information.
Along with this increased availability of information, the necessity to be able tavigate
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this substantial quantity grew (Hernon, 1995). As the different manners in which one can
disseminate and produce information were simplified, the amount of misleading and false
information that was spread increased equally (Fallis, 2015). Besides the dingtion of

the aforementioned processes, algorithms play a significant role in the creation and spread
of disinformation (Kertysova, 2018). One could on the on hand share false information to
intentionally mislead and deceive its reader and on the othband spread misleading
information unintentionally, as a genuine mistake. Respectively appointed as
disinformation and misinformation (Hernon, 1995). The disinformation concept will be
the focal point within this paper and the project.

The disinformation phenomenon is accompanied by a threat to the values of democratic
societies, as it impacts the credibility of institutions, undermines trust, is intended to harm
citizens, institutions, or governments (Sadiku et al., 2018) and suppoiis inception of
false beliefs (Fallis, 2015). Critical thinking and the critical assessment of content is crucial
to navigate the quantity of online information and limit the consumption of
disinformation (Kertysova, 2018). Factors such as relevancy, asibddy, quality
(Hernon, 1995), effectiveness, credibility, completeness, depth, authority, belief, and
clarity (Rubin, 2019) came into play while critically assessing online information.

The disinformation problem needs to be tackled in order to safeguard the societal values
crucial to democracy. The past years, a significant rise in fabecking tools could be
noticed (Akhtar et al., 2022). However, the biggest part of those were deperiden
human intervention through the manual screening of online content and tracking down
disinformation. Since Al technologies, algorithms, play a part in the production and
dissemination of information, the technology gained interest to counter the preioh and
serve as a solution to disinformation (Kertysova, 2018) through automation (Rubin, 2019).

Al as a solution?

Al technology offers innovative ways to reform, earlier human steered, daily practices

and interactions (Her mann, 2021) . Siagnac e Kap
systemés abil ity to iIinterpret external dat a
those learnings to achieve specific goals and tasks through flexible adap&atior{ p . 17),
can be applied in a variety of sectofgkhtar et al., 2022). The technology presents us

with different ways to benefit society (Hermann, 2021), and for instance counter
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disinformation (Akhtar et al., 2022), but equally entails legal and ethical challenges and
questions(Kertysova, 2018). With this, the concept adfustworthy Al is introduced:

To maximize the benefits of Al while at the same time mitigating or even preventing
its risks and dangers, the concept of trustworthy Al (TAI) promotes the idea that
individuals, organizations, and societies will only ever be able to achieve the full
potertial of Al if trust can be established in its development, deployment, and use.
(Thiebes et al., 2021, p. 447)

The concept of trust andrustworthy A/i s cr uci al within our proj
aim is to develop an Albased system to fight disinformation, social acceptance and
trustworthiness are required in order to reach the tools full potential and encourage

citizens6 critiscal thinking processe
Methodology
The projectds overall i mpl ement at i-ecemricmet hod

cocreation approach to ensure the enaml proddu
acceptance, to increase awareness among the general public (Pierson & Lievens, 2005)

and to limit the ethical challenges that are often involved with the application of Al
technology (Hermann, 2021). The system will therefore be-opeated through a tree

phase Living Lab process, which will shape its fundamental design principles. Theiagp
methodology offers a new, interesting approach for future Living Labs as the
implementation was carried out in different European countries and the different phases

lasted, and will last in the future, an entire day. Figure 1 presents an overview lod t

different phases, its aims and where we currently are in the three phase implementation
methodology.
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PHASE 1 PHASE 2 PHASE 3

Broad European citizen and The Co-creation Lab Piloting - Engaging users
stakeholder enagagement and uptake of the service
Part 1 - Citizen co-creation First user-feedback on Testing first release of the
workshop mock-up of the Al-system system through three
Part 2 - Stakeholder co-creation piloting use cases
workshop Status: To be carried out at

the end of 2023 Status: To be carried out in
Status: Carried out in 2023 2024

Figure 1. Overview three phasemplementation methodology

Phase * Broad European citizen and stakeholder engagement

In the first phase, the emphasis lies on engaging citizens as well as stakeholders to
promote trust and acceptance as an integrated feature of the system. By conducting-a five

hour co-creation citizen workshop with 30 citizens in 8 European countries, igits were
generated on two aspects, namely disinfor ms
framework consisted of four sessions. In the first session, the participants were asked to

draw a timeline that demonstrated their daily news consumption and eglyainade them

aware of their own habits. During the second session participants had to evaluate ten

news articles at first sight, they got 30 seconds to consider each article, and decide
whether they were disinformation or true news. This session was aldegive an insight

i nto certain triggers that influence the ne
values, habits, and concerns regarding the disinformation problem, these two sessions

gave insight into the first aspect.

In the third session participants were offered possible design options during a scenario
game, this provided us with the <citizens?o
Features of the system that caused concerns and could result in pitfalls weseudsed in

the last session through a brainstorm. These last two session gave us an understanding of
the second aspect: requirements for the successful implementation of a trustworthy Al

tool. To further qualify the outcomes and deepen the understandinf) the concerns
discussed during the citizen workshop, three stakeholder workshops are being conducted.
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Phase 2 The co-creation Lab

In the second cecreation phase, four Living Labs will be conducted across different
European countries. These will valorise our research further by implementing an open
innovation approach in an early stage of the project. In addition, the Living Labs Iwil
provide us with userfeedback on a moclup of the system (Schuurman et al., 2016). 72
selected citizens will test the Al tool during a fivéhour co-creation lab in a realworld
setting. The outcomes of this phase will structure a first version of thetsys.

Phase 3 Engaging users and uptake of the servicBiloting

In the last phase, both citizens and stakeholders will evaluate and test the first release of

the Al-system through three piloting use cases. Each use case will represent a societal
challenge and will engage diverse citizen groups. The first use case t&iljet higher
education instituthenking etmawue eofa mifadd a
second use case will focus on the involvement of NGOs and provide them with a system

to counter disinformation and help them fight against malpractices. Tlast use case will

target citizenship at large and focus on false information regarding migrants and refugees

to counter a general negative perception. The pilot results will support the iterative
development of the system and will equally show the usagedamplementation of the

t ool into userso reality. | t -gulturalcontbg.monstr a

Results phase 1: eoreation citizen workshop

We are currently concluding phase 1 of the research. Subsequently, we are able to report
the first findings of the cacreation citizen workshop, carried out as a first part of phase

1. At the OLLD, we will equally be able to present the results of the -cceation
stakeholder workshop, to be carried out as a second part of phase 1. There will be no
results yet for the later stages of the Living Lab process, phase 2 and 3, as these will be
carried out respectively in the end of 2023 and 2024.

The cocreation citizen workshop took place in eight European countries, namely
Belgium, Bulgaria, Denmark, Ireland, Italy, Lithuania, Slovakia, and Spain. The average
participation rate was 27, which made a total of 215 participants who were all
purposefdly sampled to ensure diversity, as demonstrated in Figure 2. There was
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however an imbalance in gender, as 61% of the participants were female, 38% was male
and 1% indicatedotheras their gender. 27% was between 18 and 29 years old, 21% was
30-39 years old, 18% 44@9 years old, 11% 589 years old, 12% 669 years old and
finally, 11% was above 70 years old.

Gender Age

%

® Women: Men: M Other: W 18-29: © 30-39: m40-49: m50-59: m60-69: m70-:

Figure 2. Genderand ageof participants

We can conclude that the critical assessment of online news and information is strongly
dependent on the participantsd personal K nc
addition, the provision of personal data appeared to be a threshold for citizengse the

system. As the aim of the system was to offer each user with personalized functionalities

to consider individual preferences and needs, this concern complicates the intended
personalized design principles.

All concerns mentioned by the participants must be considered and can be divided in

four main categories. Firstly, the system must be transparent about the use and storage of

per sonal dat a. Secondly, the systeaidsankeeds t
reqguirements. Thirdly, t he -Bigndytaedrtrandparenb ac hi n
in its functionality. Lastly, to gain trust from citizens, the reasoning and design behind

the tool needs to be communicated clearly. These results will belfier discussed in detall

during the OLLD23 presentation, but the format of this paper did not allow us to give an

in-depth explanation here.
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Conclusion

The digital society we live in is confronted with the problem of disinformation.
Intentionally sharing false information can harm people, public opinion and can cause

false beliefs. This forms a threat to democracy and needs to be countered. Al technology
offers the opportunity to aid in this fight against disinformation but equally raises ethical,

social, and legal challenges. The goal of the Horizon Europe projegbnymisedis to
develop an Atbased system t hat wi || encandiwilh ge ci
accordingly contribute to fighting disinformation.

To limit the challenges that Al entails and ensure the development of a socially accepted

and trustworthy Al-system, implementing a citizercentered approach is necessary. The

first results of our 3 phase Living Lab approach already demonstrated the corityl®f

the process. Individual preferences and needs, transparency and trust seem to be crucial

el ements that wild/ shape the systembs funda
process and iteratively testing and developing the tool with all invadd stakeholders

from the early stages of the design process, we hope to be able to develop a system that

will be used and trusted by citizens in their struggle with the omspresent
disinformation problem.
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Abstract

Living labs are a series of probleisolving and innovation activities carried out by
citizens, scientists, specialists, governments, and firms. If used in college education, living
labs become a typical example of a communiased problemsolving learningmethod.

In this study, a project on international educational cooperation based on living lab
activities will be introduced. Three universities from three different countries have been
invited by our host university, and these four universities are impleanting living lab
projects simultaneously. The results will be shared once the project is completed, and the
similarities and differences in the project outcomes will be analysed. To date, two
cooperative models have been identified. First, students infeient countries can focus

on similar problems but come up with different solutions based on their political,
economic, social, and cultural conditions. Second, students in different countries can
focus on different problems but can cooperate to address tiroblem more effectively.

Keywords

living lab, problem-solving, tertiary education, international educational cooperation
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Introduction

Living labs are a series of activities, such as generating ideas, desigamadgmplementing
experiments, and developing innovative technologies, carried out by citizens in
cooperation with researchers, government officials, firms, and other specialists to address
local problems in their communities. If used in college educatioliving labs become a

typical example of a communitybased problemsolving learning method. Students are
organised as groups, attempting to find problems in the college town (or on campus),
design and implement experiments, produce a prototype, and apglya designated
problems. Professors can use living labs as a learning tool in college education, with the
expectation that | iving |l ab activities can
problem-solving skills and abilities.

We major in social science disciplines such as political science, international relations,
public policy, and education. We taught several undergraduate classes in which students
experienced parts of a living lab project, such as International Developm€obperation

and Global Environmental Politics. In these classes, students identify local problems,
come up with ideas for solutions, and design living lab experiments based on their
solutions. After the semester, if students want to conduct the experimahkey have
designed, they apply for governmentrganised living lab contests. If accepted, a budget
and other support are provided to carry out the experiment. They produce prototypes,
apply them to local problems, and in some cases, they invent businesdetsobased on
the results.

Based on these experiences of living talased educational innovation, we recently

| aunched a new research project titled O6LI
Tertiary Educationé. The basic idea is tha
simultaneously organise and implement living lab activities in their undergraduate

classes, and participating students and professors share their processes and results. The

Ann-Loui se Davidson, Ari el Harl ap and Nadia Bhuiyan,
Be Conf i de n tRevwaVmeovendonsobcaigmique£8(2022); See following articles on PBL in

generalJ onat han Wil liamson & MhsekslLeamingin IntGduetagycd®merican i Pr ob | e
Pol i ti c sloufala Baditieas Science EducatipB:3(July 2010) He i di M. Berggren, 0nfF
Based Learning and |I mproved Learning GQaumnmaames in ATh

Political Science Educatiorir:4(October 2011).
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goal s of these cooperative projects are (1)
problem-solving (how global problems are defined and addressed differently in different

local areas); (2) to guide students in finding possible political, econonsogial, and

cultural conditions that might generate different processes and outcomes of the living lab

class activities across the countries; and (3) to help students thrive as global citizens and
cultivate the sense of global responsibility. In additioras researchers, we will explore

how these activities |1 mpact studentsd6 acad
solving abilities and how and why this impact varies across countries and/or regions.

This project is unique in terms that it focuses on multiple cases in different countries
while existing living lab projects deal with one problem in a certain place. Comparing

and contrasting each case in diverse countries would lead to a new way of prable

solving. We expect that the project would extend the boundaries of living lab and can be
a new model for international cooperation at the university levél.

In this paper, we first introduce the project outline and its background motivations. We
then present what we have done to date and what we expect from it. Finally, we discuss
two important findings that have been reported to date.

Project Outline

The project was initiated in September 2022 when our research institute received a
government research fund designed for international educational cooperation. The
estimated duration of the project is six years. Our research institute is an institute
stipulated in the international development cooperation. It organises and implements
official developmental assistance (ODA). The original plan for this research project was
to cooperate with local universities located at ODA project sites. This would not osgve
time and energy in finding partner universities, but we could also expect some synergistic
effect on existing ODA partnerships between the two sides. However, we identified other
general partners and extended our partnership to other universities.

The 6year period is divided into two partsPart | is divided into three stages. Ithe first
stage participating universities implement living lab classes separately with baseline

2Kat harina Greve, Riccardo De Vita, Seppo Leminen an
Mai nstr eam | nnov aSustaniilityMaB:a(daguaryn2021). , 0
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(minimum) coordination (such as schedules and forms of activities) the second stage

we designate similar courses in the same academic disciplines and implement living lab
activities. For example, the participating universities are all political science majors, and
they open courses on environmental politics. The living lab activitiage implemented in

the same context as the course objectives.the third stage a common course titled
OLiving Lab and Soci al | n n ong aniversdies vithithe a v a i
same course outline and syllabus. The course objectives, student responsibilities,
curriculum, living lab activities, and evaluations are all fully coordinated. Bart Il, while
maintaining the basic framework for cooperation, we include more participants from
various academic disciplines beyond the social sciences. We also extend our cooperative
project to graduatelevel seminars. Additionally, we may be able to develomaw model

for educational ODA projects based on these ligiiab activities. In the future, we shall
implement our educational ODA model at partner universities.

Progress to date

We first developed a manual and teaching portfolio for living lab class cooperation. In
the manual, we introduced specific directions and stages of living lab activities. The
teaching portfolio included a syllabus, handouts, examples of previous presematiand
other teaching materials. We distributed these to our partner universities and held a series
of online and offline workshops to share opinions and decide on a cooperative framework
for the first year.

The framework has been planned and implemented as a {fstep process:

Step 1 At the beginning of the semester, the instructor introduces the entire project
to students, especially focusing on the meaning of the project in the context of the
course.

Step 2. The instructor explains the meaning of a living lab and its importance to the
context of the course and gives examples of living lab projects for students. In some
cases, we provide special lectures to partner university students to introduce a living
lab.

Step 3.Students are grouped, and their living lab activities are initiated. They are
supposed to identify problems, gather (or create) data, determine their cause(s), and
develop solutions. All groups present their projects in their classrooms (Table 1).
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Step 4 Students upload a short video clip explaining the group project outline to the
YouTube channel. In this way, students in different universities share projects.
They
them to pariner universities. Once they have received a memo, they read it and

write a short response memo for thei

discuss it themselves.

Step 5.All the participating professors meet at a conference in late August in the
host country to share their projects and discuss possible research cooperation for
publication. In addition, they discuss the future directions for further cooperation

in the next semester.
Table 1. Examplesof Presentations

Problems Causes Solutions

Lackof educationalopportunities
for femalestudents

Early marriage traditions in the
ethnic minorities

Educationto increaseawareness

Blind peoplecannotrecognisethe
colour of appareland shoeswhen

Visual handicap,but at the same
time, socialexclusionof disabled

Make rubber tagsindicating the
colour in Braille and attachthem

they shopfor them or keepthem | people to the clothesand shoes
Suggest apparel

include this tag in their product

athome. companies

asacampaign

local COVID-19, but alsoshopowners | Students cooperate with shop
are older individuals not familiar

with e-commerce

Slow business of shop

owners owners to develop applications

for online shopping

Hospitals  have Make a wearable hospital device

facilities and complicated system

Patientsvisiting hospitalshave a congested

hard time with taking their to let patientsknow complicated

medical procedures. process. medical procedures.

For research purposes, we conducted a{m®ject survey of students in fivelasses. After
completing the project, we will conduct a posproject survey with the same students. A
questionnaire was designed to examine the possible effects of the living lab project on
st udent s-Golvipgrabiltiecseamd creativity. We also plarto conduct sem
structured interviews with students during and after the project. Eventually, we will

write papers titled, 0The i mp a c-solvingfabilityi vi ng
and cr eat rtorlocal pducatiomalLcoopesakion ands implications on existing

international devel opment cooperationod, 0 ¢
di fferences in the process and outcomes of |
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Findings
There are at least two findings to share at this moment.

First, we identify at least two patterns that could potentially become models of
cooperation. First, students at different universities (in different countries) encounter
similar problems, but the solutions are different. We found that one group in Vietnam
and another in Indonesia designated early marriage as the same problem. However, they
focused on different aspects of the problem, and their solutions were different. Therefore,
we can compare and contrast them and analyse possible factors contributinthése
differences. Second, students in different universities (in different countries) face
different problems, but there is the possibility of generating cooperative solutions. For
example, students in Indonesia and the host country could cooperate ttafdsh an
online marketing mechanism that targets the Korean market. This will help boost the

|l ocal economy on the I ndonesian side but
overcome their limited job opportunities.

Second, we have been concerned about the limited opportunities for the actual
implementation of living lab activities when the semester is over in partner universities.
In the case of the host country, there are a number of opportunities to apply for tiocéual
implementation of the experiment. As mentioned previously, there are many
governmentdriven laboratory tests in Korea. Our concern is that partner universities
may have some problems finding additional funding sources for actual experiments.
However, this was not a factor that delayed cooperation. Since professors at partner
universities have realised the importance of living lab projects, they have become
enthusiastic about finding funding sources for their students. In addition, we will attempt
to find ways to conduct cooperative experiments between the host and partner
universities. We hope that this project will create new possibilities for international
cooperation of the living lab in the future. In addition, in terms of education, we hope to
find new implications (both theoretical and policy) in our project and research and
contribute to existing discussions on the effectiveness of various teaching and learning
methods?

3 CarinaVeeckman, Dimitra Schuurman, Seppo Leminen and Mika Westerlynd iLi nki ng Li vi ng

S

I

L

Characteristics and Their Out c o feemalogylimavationds a Concep

Management Reviey3:12(December 2013).
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Abstract

Societal changes in terms of healthcare needs and availability of healthcare professionals
call for adaptations in the organisation of primary healthcare. Citizens can help to design
integrated health, careand community services, hereby aligning policies and services to
communitiesd needs. However, stakehol der coc
sufficiently take health literacy into account. By joining forces between local
communities and living lals, several methodologies can be set up to gaisight into the
healthcare needs and expectations of citizens and care professionals to guide future
oriented and innovative public care. The current paper describes a study that took place
in the municipality of Vorselaar in Belgium. In the first phase, survey study included a
sample of 1078 participants from the local community to provide insight into user needs
for primary healthcare practice and preventive initiatives as well as the health literacy of
the population. Recruitment activities focused onngaging a sample that reflected the
local diversity and, therefore, also actively lowered participation thresholds by e.g.,
sending personal invitations and providing support in completing the online or pamd-
paper survey. In a second phase,-ceeation sessions with citizens, (care) professionals,
and more vulnerable residents were initiated to get more-ohepth information about
primary healthcare needs. Results indicated the need for interdisciplinary care centres
with GPs, dentists, nurses, psycholas, dieticians, and social workers, and showed that
citizens believe that the local government has a role to play in health promotion related
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to e.g., healthy food, exercising, and mental health. Health literacy in this local
community was varied, covering the full range of the spectrum, and proved to be
associated with age, education, general and mental health, and loneliness. THueeation
activities led to concrete ideas for regional strategic actions to promote highality
primary care. The current study showed that targeted recruitment for a comprehensive
survey and cecreation sessions allowed for the inclusion of a large and rich santple
inform on local healthcare needs and define priorities for the local government. Residents
and care professionals can be motivated and interesting partners in designing futureproof
and inclusive primary healthcare.

Key words

Living Lab, cacreation, health literacy, primary healthcare, health prevention, citizen
participation
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Introduction

Societal changes in terms of healthcare needs and availability of healthcare professionals
(e.g., in rural areas) call for adaptations in the organisation of public healthcare. Instead
of being passive recipients, citizens can help to design integratedltheacare and

communi ty services, hereby I mproving muni C
policies and ser vi qG@osklintetal, 20d5nDeuNeget et a.,2@22)n e e d s
However, while the O6éstronger and more act

participation, more vulnerable residents are overlooké@Glimmerveen et al., 2019)Also
relevant in this respect is that these more vulnerable individuals are more likely to have
lower health literacy (Sgrensen et al., 20150 ensure the provision of higiquality
healthcare, it is important to tailor communication and service provision to the health

|l iteracy of the entire target popul ation. H
motivation and competencies to aess, understand, appraise, and apply health
information in order to make judgments and take decisions in everyday life concerning
healthcare, disease prevention and health promotion to maintain or improve quality of

l i fe duri ng (Sharensen etfale 20t2hawershealih literacy has been
associated with poorer health conditions, unhealthy behaviours, and less use of
preventive servicegBerkman et al., 2011; Fernandez et al., 2016; Jayasinghe et al., 2016;
Sgrensen et al., 2015; Von Wagner et al., 2Q0Hjomoting health literacy is, therefore,
important. Studies indicate that promoting health literacy not only reduces healthcare
costs(McCray, 2005) but also has important health benefits, both on an individual level

as well as on a societal levéNutbeam, 2000) In addition, health literacy has been
recognised as a key factor for reducing health inequal{§erensen et al., 201.3)

Local governments often do not have the necessary expertise to perform the required
inclusive and largescale stakeholder consultation for healthcare reorganisation.
However, they could get support from local living labs. Living labs are open innovation
ecosystems with expertise in the inclusion of erdser populations and the execution of
such largescale data collection in the context of exploration and -@eation of
innovations (De Witte et al., 2021) Additionally, living labs focus on the testing and
upscaling of innovative solutions, granting value to the involved stakeholders. The
current study concerns a collaboration between a municipality and a living lab with the
goal of shaping future primaryhealthcare. The study has two main aims: (1) gaining
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insight into the local user needs for an interdisciplinary primary healthcare practice and
preventive initiatives as well as the health literacy in a representative sample of the
population, and (2) obtaining more irdepth qualitative data from three distict
stakeholder groups, i.e., citizens, care professionals and more vulnerable residents (e.g.,
citizens with lower sociaeconomic status)to formulate concrete and tangible goals for
the organisation of healthcare and prevention.

The study took place in the municipality of Vorselaar in Belgium where healthcare
provision was under severe pressure due to a retirement wave in healthcare professionals,
more specifically GPs and dentists. Residents were forced to look for alternativethe
wider region or postpone essential care. Therefore, the municipality wanted to create an
open interdisciplinary healthcare network, putting the focus on prevention and close
cooperation between different actors in the health and care sector, and lesghed a
primary healthcare practice. The study took place in two phases, hamely a large survey
based citizen consultation and a qualitative smatale cecreation phase for further
reflection and enrichment of the data.

Phase 1: The Health Survey
Method

Recruitment

All residents of Vorselaar aged 18 and above were invited to participate in the study
through a personal invitation in their letterbox, signed bythe mayor. To lower
participation thresholds, a paper version of the survey was enclosed. However, citizens
were encouraged to complete the survey online, using a QR code or website link.
Reminders to fill in the survey wereprovided on paper through the local newspaper,
online on the website and social media profiles of the municipality, and in perdbrough
flyers distributed at the annual fair. Special attention was given to the inclusion of more
vulnerable residents by e.g., sending personal invitations to every adult inhabitant and
providing support in completing the online or perand-paper surveyon different
locations (such as the town hall, local service centre or even at home). Recruitment and
data collection took place during 2 months in the summer of 2022. The Study was
approved by the Social and Societal Ethics Committee SMEC of KU Leuve(&2 06
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2111) and all participants provided informed consent.

Health survey

The survey consisted of three themes in addition to the demographical information (age,
gender, education, and income): health and wddkeing (including general health, mental
health, and loneliness), health literacy, and needs and preferences related dalth
prevention and a local primary healthcare practice. The survey included both existing
(previously validated) scales and novel survey item@&hen no suitable existing
instruments could be identified. The Gtem De Jong Gierveld loneliness scale calatds

a score between 0 and 6 with higher scores representing more lonelingss Jong
Gierveld & van Tilburg, 2008) The scale has good internal consistency in the current
sample,U = .84. The Dutch translation of the short version of the European Health
Literacy Questionnaire allows to calculate a total score ranging from 12 to 48, with higher
values representing better health literadfHLS-Q12; Finbraten et al., 2018)his 12item
questionnaire has good reliabilityly = .89) and is conceptually conceived as a matrix of
four cognitive domains (access, understand, appraise, and apply health information) and
three health domains (health care, disease prevention, and health promotion). Fieet
Likert scales were used tassess (mental) health. The level of education was measured
with 6 categories from no degree to university degree. Income was defined onpoht
Likert reflecting the extent to which household income @uld cover all expenses, ranging
from very easy to very difficult.

Data Analysis

Data were analysed using SPSS 288M SPSS Statisticsi\ssociations between different
variables were calculated using Kendall tau)(correlations. Hierarchical regression
analyses were used to assess to which extent demographic and health variables predicted
health literacy. In advance, categorical variables were dichotomised and differences in
health literacy across demographic or h#h factors were examined using independent t
tests. All variables showing significanttests were entered in the hierarchical regression
analyses. Ranking questions were analysed using Friedman ANOVA. Opeded
questions were analysed through thematianalyses. Sample sizes can differ between
analyses due to missing values.
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Results

A total of 1078 inhabitants of the municipality completed the survey, of which 728 did

so online. This corresponds to a response rate of 16.5%. When comparing the sample to
data from the Belgian bureau of statistics, we achieved in covering the diversiijhia

the community. Sample characteristics showed a good distribution in age (from 18 up to
80+), professional situation, and income. Nevertheless, the sample included slightly more
women (60.6%), and showed fairly high education levels.

Health and wellbeing

On average, respondents reported satisfactory general and mental health (see Figure 1).
A minority stated to be in (very) poor general/{ = 58/1064) or mental health/{ =
62/1049). Feelings of loneliness were present to some extent in 50% of the respondents
(n=544/1023), with about 7% attaining the maximum score £ 72/1023). Table 1 shows
that lower general and mental health were related to lower income, lower levels of
education and more loneliness. General health also correlated with age, with increasing
age being associated with a decrease in-sefforted heath. Mental health nor loneliness
were related to=-.00ph 8band a.Mips A2, @pectivély).

600
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Frequency (N)

Figure 1. Generaland mental health
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Tablel. Correlations(Kendallt) betweendemographicaknd health variables.

1 2 3 4 5 6
1.Loneliness 1
N 995
2.Age .04 1
N 956 993
3.Education -.13* -.33* 1
N 995 993 1036
4.Income .26 .09* -.29*% 1
N 984 977 1019 1019
5.Generalhealth .24* A3* -.13* .24* 1
N 992 988 1030 1016 103
0
6.Mental health .38* -.00 -.10* .25* 49* 1
N 994 976 1018 1004 101 1018
4
7. Health literacy -.26* -.16* .19* -.19* - -.22*%
.21
N 910 893 923 916 920 919

Note.* p<.001.

Health literacy

The sample obtained a mean health literacy score of 34.80€ 5.13, range 1-28, Figure
2). Health literacy showed a positive correlation with education and correlated negatively
with loneliness, age, income, general health, and mental health (Table 1).

160
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100
80
60
40

Frequency (N)

20

0
1214151718192021222324252627282930313233343536373839404142434445464748

European Health Literacy Questionnaire - short version (HLS-Q12) total
score

Figure2. Health literacy scoregN = 945)
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Independent variables were included in the hierarchical regression in 5 steps (Table 2).

Assumptions of multicollinearity, normality of residuals, and homoscedasticity were not

violated. Model 4 provides the best fit, explaining 16.3% of the total varianoehealth

literacy. Age, education, general and mental health, and loneliness are unique predictors

for health literacy, whereas no additional contribution was found for gender or income.

The direction of effects showed that health literacy was lower individuals with higher

age, lower education, lower general and mental health, and higher scores for loneliness.

TableZ. Hierarchical regressioranalysisfor the dependentvariable health literacy.

R2 RZagjusted DR2 Standardised-coefficient
Model 1 0.07 0.07 0.07**
Age -0.16**
Gender -0.04
Education 0.18**
Model 2 0.10 0.10 0.03**
Age -0.14**
Gender -0.04
Education 0.17**
Generalhealth 0.17*
Model 3 0.14 0.13 0.03**
Age -0.15**
Gender -0.05
Education 0.16**
Generalhealth 0.08*
Mental health 0.20**
Model 4 0.16 0.16 0.03**
Age -0.15**
Gender -0.05
Education 0.15*
Generalhealth 0.07*
Mental health 0.15*
Loneliness -0.17**
Model 5 0.17 0.16 0.003
Age -0.15**
Gender -0.05
Education 0.14**
Generalhealth 0.06
Mental health 0.14**
Loneliness -0.16**
Income 0.06

Note. R? is the proportion of variance explained by the model. Rasedis an estimation of the variance

explained on population level DR? verifies whether a model is a significant better fit compared to the

previous model. Standardise@lshows the unique contribution of each variablep* .05; *p< .001.
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Needs and preferences regarding health prevention and a local primary healthcare
practice

Participants ranked several lifestyle factors according to the influence they can have on
health outcomes(Table 3). Healthy food was perceived as the most important factor
regarding health prevention, followed by exercise, mental health, and sleep. There were
only minor differences in ranking across age groups. People over 80 attributed a bit more
influence on sleep compared to mental health and individuals under 60 ranked smoking
before alcohol consumption.

Table3. P a r t I cranfing of tha axtent to which lifestyle factorsinfluence health.

Health factors Mean rank
Healthy food 2.05
Exercise 2.62
Mental health 3.43
Sleep 3.55
Alcohol consumption 4.71
Smoking 4.87

Note. Lower meanrank representshigher perceivedinfluence on health.

Most residents believed that the local government has a role to play in health prevention.
This was reflected in a score of 7.180= 2.36,;V=1018) on an 1-point rating scale (0 =
not at all 10 =definitely). An open question regarding this topic revealed that motivating,
stimulating, and activating residents is the most important task, followed by informing
people on prevention through thematic sessions, providing health articles in the local
newspaper, etcin third place, they mentioned the need tanvolve a sufficient number

of affordable general practitioners, dentists and paramedics in the primary healthcare
practice in order to make health (promotion) accessible to all inhabitants.

The majority of the respondents (96. 81%) h
practitioner (GP) to visit when needed. However, this is GP is situated outside of the
municipality for two -thirds of inhabitants. Factors that play a role in GP selection are

(ranked from most to least important): (1) being able to access GP quickly, (2) physical
distance, (3) recommendations from friends or family, (4) GP as part of a group practice,

(5) other. Common selfreported other factors consist of having a relatiship of trust

with the GP (N = 137), competency N/ = 81) and empathy &/ = 45) of the GP,
communicative skills (V= 29), and providing sufficient time for patients/\/ = 26).
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Participants selected their top 5 of preferred disciplines for arterdisciplinary primary
healthcare practice out of a list of 13 care professions (Table 4). For the five most listed
professions their mean rank was taken into account to determine an overall top 5. Adding
a dentist to the primary practice was considereadost essential, followed by a nurse,
psychologist, dieticianand a social worker. Results were similar across age groups.

Table4. Preferredhealth professionsor the primary healthcarepracticein addition to the

generalpractitioner.
Careprofession N Mean rank
Dentist 869 1.31
Nurse 392 2.29
Psychologist 532 2.52
Dietician 263 3.17
Socialworker 275 3.29
Burn-out coach 191 3.45
Medical secretary 184 2.64
Occupationaltherapist 182 3.38
Speechtherapist 170 3.50
Move-by-referral coach 85 3.25
Midwife 82 3.33
Sexologist 37 3.81
Smokingcessatiorcounsellor 19 3.32

Note.N is the number of times a particular professionis mentionedin the top 5. Lower meanrank indicates
ahigher needto include the professionin the healthcarepractice.Physiotherapistsvere not included in the
list becausehis groupis alreadywell representedn the municipality.

Phase 2: Careation sessions with different stakeholders

Method

Recruitment

Recruitment aimed to include citizens, care professionals, and more vulnerable residents
of whom we expect lower health literacy (e.g., citizens with lower soceconomic
status). We aimed to include about eight to ten individuals per group, with a minimum
of four individuals for the harder to reach sampl€s line with Carlsen & Glenton, 2011)
Citizens were recruited through targeted emails to the group of respondents of the survey
that had indicated to be willing to participate in followup research. Batches of
approximately 10 emails were sent every two days until we reached a satisfactanglmer
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of participants for this session. We aimed to include a balanced ratio of males/females and
participants of different age groups. All care professionals active in the municipality were
invited for participation by the local governmenthrough email.Finally, more vulnerable
residents with assumably limited health literacy were recruited with the help of a local
organisation that focusses on inclusion of vulnerable people in society (e.g., older adults,
citizens with lower socioeconomic status). Thetsdy was approved by the Social and
Societal Ethics Committee SMEC of KU Leuven-@p22 06 2111) and all participants
provided informed consent.

Co-creation

The goal of the cecreation sessions was to enrich the findings of the health survey and

to generate ideas for the future local health strategy. For this purpose, the GPS brainstorm

kit (Flanders DC, Figure 3jor idea generation was used in all three sessions. This is a
structured brainstorming method based on presenting five relevant subthemes related to

the vision and strategy of the upcoming interdisciplinary healthcare practice, represented

by the overarch ng st at ement O0The healthcare practi .
for anyone with questions about health, care and wdlle i n g 6 . Additional
resi dual subtheme or free field, i n our ses:¢
participants to think out-of-the box and to come up with innovative ideas without
restrictions in time and money.The generated ideas were prioritised. For citizens and

more vulnerable individuals with assumably limited health literacy the following five

themes were used: preventive health, inform and learn, open for everyone, inviting

meeting place, and new buildin@024. For the care professionals the focus was a little

different and included the themes preventive health, primary healthcare, enhancing

health literacy, interdisciplinary, and partner network.

Procedure

All sessions took place in October or November of 2022. Everyareation session started
with an ice-breaker game. This animation technique made participants more conducive
to creativity and sharing, and aims to relax the atmosphere. Then both the primary
healthcare practice and the living lab were introduced. Next, the GPS brainstorm was
applied. Participants successively discussed the six subthemes regarding the upcoming
primary healthcare practice in small groups. Every idea was written on a separas-fio
Afterwards, ideas were prioritised with all participants. In case there was still time left in
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the 2-hour session, the prioritised ideas were substantively elaborated.

Data analysis

All ideas (postits) were prioritised by the participants. The moderators of the sessions
combined the insights of all three sessions into practiogiented advices.

Results

Citizens

Ten citizens were included. Participantsndicated that the local government should

target health promotion to inhabitants of all life stages, starting at a school context. The
primary healthcare practice should be easily accessible and affordable for all citizens.
Different online and offline catact options should be available flexibly (daytime,

evening, weekend). The healthcare practice is recommended to not only accommodate
doctors and paramedics but to be a multifunctional room where also workshops or
thematic sessions regarding heatttelated topics can be hosted. Examples consist of yoga
orwork-out sessions, workshops to enhance indi
media training, and first aid trainings. Participants also had several suggast
concerning the design of the nevbuilding. Citizens recommended to include plenty of
natur al l'ight, art of | ocal artists, a chil
parking lot nearby, and somé&enches for informal talks.
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Figure3. Usingthe GPSbrainstorm kit in co-creationwith citizens

Care professionals

Fifteen local care professionals from nine different disciplines agreed to participate (out

of 51 municipality care professionalsiesponse rate 29%)They acknowledged that
cooperation across disciplines was limited at the time. Online information on local care
professionals was often outdated atitky, therefore, felt the need to get acquainted with

each other and each otherds expertise. Bett
between the disciplines. One suggestion was to build an onlinetfdem with updated

information of all care professionals of the municipality. Care professionals wanted to
prioritise inclusion of vulnerable individuals but found it a challenging subject to tackle

on their own. Therefore, they suggested to get togethewayterly to exchange ideas on

different health themes, includinghowt o st rengt hen residentsd he
one concern that emerged was the funding of health promotion activities. Dissemination

of events or thematic sessions could ubke proposed platform or website of the primary
healthcare practice. Participants also stressed the importance of attracting enough
dentists for the primary care practice, as the municipality had lacked a dentist for several

years already. Finally, targetiy schools for health prevention was considered an
important step to start early with the introduction of healthy life habits. This entails the

additional advantage that school children can act as a gateway for providing information
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to parents whomight be more difficult to reach, such as parents with a migration
background or lower socieeconomic status.

Vulnerable residents

Five vulnerable residents could be recruite@Dne of the inclusion coordinators of the
inclusion organisation also participated in the sessidarticipants indicated that the best
way to improve accessibility for vulnerable participants is through personal contact.
However, these people often tend to live in isolation. Since doctors are not allowed to
advertise their services (in line with the Blgian law), the participants suggested that
volunteers affiliated with the primary care practice could go dodn-door to inform about

the services of the healthcare practice. These volunteers could work with informal district
leaders who are aware of specific difficulties in the neighbourhood. In terms of the design
of materials, leaflets for health prevention acfities should be playful rather than
pedantic, with concrete tips and tricks. Preventive initiatives could be conceptualised as
group challenges that are rewarded. Furthermore, participants also indicated that the
primary health practice should be easilycaessible, e.g., for wheelchairs or rollators, and
touch screens at the entrance should preferably be avoided as they are a burden to the
visually impaired. The practice should have extensive opening hours but additionally
offer GP home visits since they are essential for those who are less mobile. One should be
able to make an appointment online or by phone. A warm welcome was deemed
important as they indicated that the primary healthcare practice should have a cosy
recepion with friendly staff that help without prejudice. The idea of a coffee corner as a
meeting place was also suggested. Finally, the participants would like the primary
healthcare practice and the local government to organise workshops for citizens to
improve both digital and health liteacy skills.

Discussion

Citizens can facilitate change in a range of health, care, and community serviCesklin

et al., 2015) In line with Milewa et al. (2002) who indicate increased awareness of
strategic public and patient involvement in primary healthcare planning and
organisation, the present study was designed to-ceate a futureproof primary
healthcare strategy with an open interdisciplinary healthcargetwork, putting the focus

on prevention and close cooperation between different actors in the health and care
sector. The current work describes partnership between a living lab and a local
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government to organise an inclusive and largeeale stakeholder consultation for
healthcare reorganisation.

Findings indicated that citizens of Vorselaar were generally in reasonably good health.
Lower general and mental health were related to lower income, lower levels of education
and more loneliness, which is consistent with previous reseaféiein et al., 2021; Quadt

et al., 2020; Veenstra & Vanzel&ang, 2020) The sample showed varying levels of health
literacy and analyses revealed that lower health literacy was associated with higher age,
lower education, lower general and mental health, and more loneliness, in line with
previous work (Musich et al., 2015; Paascherlow et al., 2005; Van Der Heide et al.,
2013) Results also supported a need faccessiblanterdisciplinary care practices with
GPs, dentists, nurses, psychologists, dieticians, and social workerscr€ation sessions
with different types of stakeholders revealed that both citizens and care professionals
were willing to invest in the municipd i t y6s health | andscape
concrete actions concerning launching the primary care practice as well as preventive
activities organised by the local government. Additionally, citizens believed the local
government has a rol¢o play in health promotion related to e.g., healthy food, exercise,
and mental health.

This study reached a large sample of inhabitants of a local municipality. A comparison
with governmental statistics showed that the sample was a good cross section of
inhabitants of the municipality, including elderly and more vulnerable individuals. This
suggests that findings are representative for the population of interest. The study also
succeeded in including almost one third of local care professionals incceation. By
combining multiple perspectives and research activities (survey andareation sessions)
the current study was able to gain rich insights allowing for the design of better primary
healthcare in the community. While findings regarding health literacy, (mental) health
and related characteristics are in line with existing evidence, othéindings and
preferences will likely be driven by the local context and cannot directly be generalized
beyond this municipality. Another limitation concerns thecrosssectional nature of the
study, which makes establishing causal directionality difficult

The pressing shortage of care professionals in the rather small municipality provided a
suitable context to design innovative local healthcare services from scratch. The current
study will shape the healthcare organisation in this municipality. A detailedport of the
co-creation activities wasshared with the local government for the implementation and
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further development of ideas regarding the primary healthcare practice or preventive
health initiatives in the municipality. At present, the local government has set up a
prevention working group that aims to implement the suggested preventive initiatives in
a sustainable way. Furthermore, the health promotion strategy is planned to be embedded
in a new methodology concerning caring neighlwhoods that is being deployed in
different Belgian municipalities. The current study has also led to additional
collaborations between the municipality and the living lab, the latter of which is
organisingtrainings for the municipality health professionals concerning oral and written
communication in health practice(using the Memori toolkit). During these sessions,
caregivers will learn how to recognize and handle health illiteracy, which is considered
an important predictor for health inequity (Nutbeam & Lloyd, 2020) Trainings are
followed by a network event to strengthen links between different care professionals of
the municipality. In addition, the use of a digital platform for individualised health
prevention is explored. In such a platform citizens could comped set of healtirelated
guestions to obtain an overview of relevant health promotion activities organised nearby
and optionally share the results directly with their GP.

Conclusion

Over the past years, an increase in research on the development of a health ecosystem
approach for regional (mental) healthcare can be obserfedy., Rosen et al., 2020uch

an approach will lead to better care and benefit both citizens and health professionals.
However, an important challenge for health promotion and healthcare proves to be
health literacy, which is lower in vulnerable individuals, e.g., elderly or Ilagly
individuals and patients with (mental) health problems. This should be taken into account
by policy makers and health and care professionals when designing riglality primary

care in the community. The current study also shows that a living lab apaob including

a large stakeholder consultation and eweation delivers relevant insights that facilitate
the redesign of healthcare services in the community and guide implementation efforts.
Interesting avenues for future research are situated in condogt localised
implementation research into health promotion interventions, with special attention to
the inclusion of vulnerable citizens. As a next step, such successful health promotion
interventions may be deployed in larger health networks or even atnational level.
Taken together, the current study shows that partnerships between living labs and local
governments are promising in assessing municipality needs in terms of reorganisation of
primary healthcare and implementing local preventive initiative supported by society.
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Abstract

Nowadays, climate change shows irreversible consequences for the -tmeilhg of
humanity, territories, and resourcesl he city of Bologna (Italy) is facing environmental,
societal, and digital challenges that are currently featured in urban spaces worldwide: air
pollution and intense urban mobility, due to anthropic activities and evencreasing
urbanization. A just socieecological transition towards sustainable urban spaces relies on
the collaboration among all actors involved in the Quintuple Helix of hovation
(Carayannis et al, 2012)n an attempt to address these challenges, researchers from the
University of Bologna established the Bologna Living Lab, actively engaging a
comprehensive network of stakeholders including policy and decisiomakers, academic
and research institutions, iwil society, and industryaiming to democratize knowledge
and research in the environmental field. The H2020CHANGE project "Individual
Change of HAbits Needed for Green European transition" intends to demonstrate how
collective behavioral change is possible through the involvement of civil society in citizen
science initiatives (Goudeseune et al, 2020; Vohland, 2021). The research approach is
structured around Living Labs (LLs) to raise awareness about climate changadts in
urban space and to promote behavioral changes toward more socially and
environmentally sustainable lifestyles.
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Citizen science, urban mobility, air pollution, serious game, just transition, behavioral
change, STS, eoreation
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Raising climate awareness and promoting more sustainable lifestyle
in urban space

Introduction

The city of Bologna (Italy) is facing environmental, societal, and digital challenges that
are currently featured in urban spaces worldwide: air pollution and intense urban
mobility, due to anthropic activities and evetfincreasing urbanization. In an attempt to
address these challenges, researchers from the University of Bologna established the
Bologna Living Lab, a democratic science space where researchers and members of civil
society collaborate in the definition of environmental protection and climatectons to
undermine inequality in the ecesocial just transition framework.

Bologna Living Lab is implemented within the H2020-CHANGE project "Individual
Change of HAbits Needed for Green European transition". It intends to demonstrate how
collective behavioral change is possible through the involvement of civil society in o#iz
science initiatives (Goudeseune et al, 2020; Vohland, 2021) in the setting of Living Labs.
The project has built a wide network of Living Labs, operating at a local level and
cooperating at an international scale, since they set up in six cities in Fag¢Amsterdam,
Barcelona, Bologna, Dublin, Genoa, Hasselt), two in exEaropean countries, one in
West Asia (Jerusalem) and one in West Africa (Ouagadougou). The project started in
November 2021, and it will end in April 2025.

Methodology

In Bologna, the Living Lab is actively engaging a comprehensive network of stakeholders
including policy and decisioamakers, academic and research institutions, civil society,
and industry. Bologna Living Lab stakeholders have been mapped thoroughly ie th
framework of the Quintuple Helix (Carayannis et al, 2012) with a Multilevel perspective
(Geels, 2011). To identify the needs and the specific role of each stakeholder, the research
team delivered a survey to classify and assign the proper role in thggubaccording to

their relevance level (De Vincente Lopez & Matti, 2016, p. 43). Four main roles have
been identified in the project for stakeholders: enabler, user, provider, and consumer
(Leminen et al, 2014). Each role requires a different level@igagement and different
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activities to be involved in. For example, students involved will represent providers for
data collection via maps and surveys; social scientists and atmospheric physicists will
enable the data elaboration. The results produced will intertwine with the agties of

the Municipality of Bologna (provider of information and data) and with initiatives of
local Associations, users of the innovative results developed by the Living Lab.

According to one of FCHANGE's purposes, the social scientist operating in Bologna
Living Lab developed a social and economic tool for the analysis and evaluation of
behavioral changes. The main activities implemented in the Bologna LL were carried out
in two macro directions: on the one hand, the dissemination of a survey to understand
the level of climate awareness and the factors capable of directing a change in behavior,
and on the other hand, the experience of a serious game on urban mobility practices
These activities are to be considered interrelated, as useful steps to analyze and
understand the areas of possible intervention, identifying guidelines and
recommendations to be shared with local institutions dealing with urban policies

As a first step, a senstructured survey grid has been created and addressed to target
groups (students, citizens, consumers) selected with a snowball sampling methodology
(Parker et al, 2019). Data collection and analysis has been guided by €®kodel
(Fig.1), a theoretical framework based on Theory of Change (Mayne, 2015; Stein &
Valters, 2015) to set goals and outcome for understanding and supporting a concrete and
effective behavior change (Keyworth et al, 2020; Michie et al, 2013). The grid is de=ign

to investigate 6 dimensions that could drive behavioral decisions, namely physical
capability, psychological capability, physical opportunity (afforded by the environment,
including time and resources), social opportunity (afforded by interpersonal unéhces,
social cues), reflective motivation and automatic motivation. The evaluation tools
consider not only behavioral changes that have occurrgtpcess indicatordyut also their
sociceconomic durability and sustainability over timejmpact indicators(Gertler, 2011;

Hak et al, 2012).
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Figure 1. COM-B Model (Michie et al. 2011)

The three dimensions of COMB were retraced to structure the areas to investigate to
identify, according to the respondents, what are the factors most likely to impact a
behavioral change. In our case, it was not necessary to delve into what the concrete
interventions to be implemented might be. Indeed, we used the COGBImodel to explore
some aspects and/or characteristics to take into consideration when assessing and
evaluating outcomes and impacts of citizen science activities.

Based on the collective answer, the survey helped identify what individual, collective, or
structural clinchers can contribute to supporting concrete and effective change toward
more sustainable lifestyles. We specified how there were no right or wrong aess, and
participants were invited to respond according to their own views on the topic.

The survey is structured into four main sections:

a. climate change awarenes® assess the level of understanding of the issue;

b. section identifying factors influencing behavior change iactions areas related to
urban mobility and air pollution (7ab.}. Questions are related toapabilitiesand
opportunitiesthat can foster or hinder behavior change (Tamlin et al, 2020);

c. section onmotivation (Tab.Z2) to explore the extent to which certain factors may
promote or limit participation in a project on climate change and environmental
issues and their impacts. Questions were built on the outcomes of the literature
review (Abernathy et al, 2022)

d. sociodemographic section

185



Table 1. Capabilitiesand Opportunities Indicators of behavioralchange.Left column,
r e s e a lagraedvacabuary,right column, extendedsentenceon the survey. XXX hasbeen
replaceawith the Action Areain eachsurvey.(I-CHANGED1.4,2022)

Capabilities

Knowledgeand skills

Knowledge To what extent would more information about XXX influence a person's
decisionto usethem?

Beliefs How muchwould the environmentalimpact of atype of XXX affecta decision
to adoptit?

Skills How much would the expertiseon XXX affecta decisionto adoptit?

Education How muchwould the educationyou receive(school,peers family) aboutXXX

affectyour decisionto put in placeactionsto mitigate their impacts?

Experienceand habits

Experience

Doespreviousexperienceof XXX increasethe willingnessto useit?

Cultural norms

Doesthe generalbehavior and habits of someone'sultural context supporta
sustainableXXX choice?

SocialStatus

How much doessomeone'socialstatus(e.g.,socialor/and economicposition
in society)affectthe choice of XXX?

Gender How much doessomeone'genderaffecttheir choice of using XXX?
Biology and health
Type and degree of | How muchwould health condition impactthe choiceof XXX?
existing health
Cognitive, mental, or | How muchwould acognitive, mental or physicaldisability impactthe choice
physicaldisability to put in placeactionsto mitigate XXX?
Chronic illness How much would chronic illnessimpactthe choiceto put in placeactionsto
mitigate XXX?
Opportunities
Supportand services
Avalilability and | How much doesfamily/social network supportinfluence someone'dlecision
continuity of  social | to XXX?

supportandties

Avalilability of appropriate
services

Would agoodsustainableransportinfrastructure increasethe useof XXX?

Availability of appropriate
resources

Do you think that more resources(economic, accessto knowledge to
individual impactson air pollution) affectthe choiceto putin placeactionsto
mitigate XXX?

Accessbarriers,and opportunities

Physicalaccess

How much doesphysicalaccessibilityaffect the useof XXX?
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Communication

How much doescomprehensiblecommunication affect the choice to put in
placeactionsto mitigate XXX?

Discrimination

How much doesage race,gender,sex,ability discrimination affectthe choice
to put in placeactionsto mitigate XXX?

Consequencesf efforts

Social approval or | How much does social, cultural, and common approval on tools and
disapproval infrastructure to mitigate impactsof XXX affectits use?

Incentives and | How much do incentives on tools and infrastructure to mitigate impacts of

disincentives

XXX affectyour everydaylife to preventit?

Time costs

How much doestravel time affectthe useof XXX?

Policiesandliving conditions

Policies

How much do governmentpolicieson XXX affectits adoption?

Financial barriers

How much doesthe ticket price affectthe useof XXX/ How much doesthe
cost of tools and infrastructure to mitigate impacts of XXX affect their
adoption?

Exposureto hazards

How much doespersonalsafetyimpact someone'slecisionto useXXX?

Living conditions

How much doeslifestyle (job, children, needof multiple ridesduring the day
etc.)influence someone'slecisionto useXXX?

TableZ2. Motivation Indicatorsto join aproject relatedto climate change.Left column,
r e s e a lagraedyacabdary,right column, extendedsentencen the survey. (I-CHANGE

D1.4,2022)

MOTIVATION

Appreciation

Possiblefeeling of being appreciated

Accomplishment

Possiblefeeling of being accomplished

Acknowledgment

Knowing that | could be acknowledgedof my commitment

ClearGoals

Clearprojectgoals

ClearTimeline

Clearguidelinesandtimeline

Collectiveaim

The aimsof the projectatindividual and collective level

Communication

Accessibleand clearcommunication

Group Possibility to join agroup

Impact Knowing that the projectwould have concreteimpacts
OpenData Knowing that dataproducedwill be accessibleandopen
Role Having a specificrole in the project

In the first batch of the selected sample between June and July 2022, a selective
mechanism in the Climate Change awareness evaluation allows a distinction between
people who think their behavior has a low impact on climate change issues and the ones
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who believe they can have an impact. The first type of people skipped the whole topic
insight section and jumped directly to the motivation to join a project on climate change.
This differentiation allowed the researchers to pin a focus point not only orow to
change the behavior of citizens but also on the importance of raising awareness before
any citizen science activity.

A second questionnaireodés structure has bee
guestion on participation in citizen science projects. The goal is to be able to administer

the survey to a selected group of citizens who attend Living Lab activities twastigate

in depth how much involvement in citizen science activities leads a person to change his

or her habits toward more conscious and sustainable choices or if it does not result in any
significant effect. The s umpleofciizenswirosveré t s wi
instead sure not to have participated in any activities.

The second research activity aimed to investigate how the adoption of sustainable
mobility practices is closely linked to the different lifestyles of Bologna citizens, a Serious
Game was tested with students of the Environmental Sociology course at thevErsity

of Bologna in April 2023. The students, divided into groups, were given fictitious
characters (personas) with targeted soai@mographic characteristics gathered from
what the literature and the first survey identified as barriers for sustainableHavioral
choices: gender, age, health status, family composition, work position, economic
situation. Each personas features a mobility daily schedufeg() and quests to complete
using the three main modes of urban transports, if applicable (private car, bicycle/foot,
public transport) and different policy scenarios (30 areas, low emission areas), already or
in progress to be implemented in the city of Bogma. Students then had to develop
different mobility solutions on a paper mapKig.J, also acquimg information from the
tools provided by the Municipality of Bologna (PUMS, PGTU, maps) and the Emilia
Romagna Region. The results, still processing, aim to identify good practices or areas for
improvement in the urban mobility system. The cartographic search work is enriched

by quali-quantitative research (questionnaires and sestructured interviews) and the
elaboration of statistical models on urban traffic in collaboration with the Physics
Department of the University of Bologna, to help students tescribe as accurately as
possible the complexity of the mobility system involving social, economic, and
technological variables.
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In the comingmonths (summer and fall), after careful evaluation of the results of the pilot
activity with students, the serious game will also be submitted to selected groups of
stakeholders interested in sustainable mobility and air quality. Involving more
stakeholdes in the serious game and in filling out the questionnaire to expand the critical
mass of data is intended to achieve two goals: on the one hand, deliver suggestions to
municipalities and decisioamakers based on solid science, and on the other hand, to
contribute to social research on how to stimulate a change of life for a more sustainable
future.

Conclusions

The goal of the research is to create a tool that enables the assessment of citizens'
behavioral change before and after participating in citizen science activities in the Living
Lab. To achieve this goal, the main tool used is the qualitatiyeantitative questionnaire,
assisted by focus groups, administered before and after the proposed activities to living
lab participants. At present, the data processed is that of the first 200 questionnaires
describing the current state of the population of Bologna, wdhich should be added those
collected during the second phase of research that will end in May 2023, achieving the
critical number of at least 500 surveys.

Initial results show that the average awareness of the impact on climate change in cities
is low compared to the level of education of all respondents, contrary to the literature. In
fact, out of the 79% of respondents with a higher education degree, otilg 47% think

that they could have a moderate or major impact on climate change.

Out of 11 AMotivation on joining a climate
consistent with the literature review carried on by Abertnathy et al (2022). On the other
hand, AGroupo di mension has been iimckarcat ed
contrast with literature, where the feeling to belong to a group is identified as a relevant

driver for participation in environmental-related projects. Thirdly, gender appears to be

the least important indicator for all respondents no matter tireggender, age, or education

level. This data is at odds with literature related to the egender gap (Normandin, 2020).

It could mean that among respondents the perception of the gender perspective is less
relevant or underestimated than what is reporteid the relevant literature. Gender is, in

fact, a determinant variable with respect to both awareness about climate change and the
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possibility of adopting more sustainable ande¢or i endl y behavi ors ( Si m
Swim et al. 2018, 2020; Normandin, 2020). This opens a new field of research to
investigate.

In May, the researchers will conclude the activity with students and administer the
survey for the second time to find out if any differences appear after participating in a
citizen science activity. In June and September 2023, the same Serious Game avill b
offered to key stakeholders of Bologna Living Lab relevant also at the policy and decision
making level. The expectation is to provide not only an evaluation tool for Living Labs to
assess the effectiveness of involving citizens towards a sustainal@styife, but also to
carry out consistent data useful for evidendeased decision making for local ecosystem
where the Living Lab operates, becoming itself a key actor in climate action.
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Urban Living Labs for the development of hybrid research
methods in contextualized societal challenges; the example of
Cultural Probes in poverty research in the Netherlands.
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Abstract

Poverty is a persistent and insufficiently understood societal challenge that requires the
inclusion of lived experiences of poverty (Hagenaars, 1986; Reeves et al., 2020).
Traditional approaches to poverty are dominated by the ngnoor 6 s under st an
poverty, which hinders effective policy and intervention strategies. To address this gap,

we demonstrate that Urban Living Labs (ULLS) provide the potential for the development

of hybrid research methodsi.e., the Cultural Probe methodology. We argue thahis

method is able to explore the lived experiences of poverty, and shed light on how people
perceive poverty, themselves and others in their local context. We apply the method via

the sociatcultural perspective, going beyond the traditional economic fepective on

poverty (Lok-Dessallien, 1999). We aim to explore the usefulness and feasibility of the

met hodol ogy in | ocal context, particularly |
to share their poverty experiences and complete the probe blsbk

Key words

Urban Living Labs, Cultural Probe, Poverty, Hybrid Research Methods, Societal
Challenges.
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Methods and Approach used

Cultural probes are aresearch through design participatory research method to gather

i nformati on about peopl eds habit s, routi n
understand the lived experiences of people in more depth via research in which
participants themselves have control over the data delivery.

We have been developing the Cultural Probe method since September 2022 in
collaboration with the ELSA Lab for Poverty and Debts in the Netherlands as well as
experts working in the field of poverty and crossultural communication. In practice,

the Cultural Probe is a booklet assignment that is integrated in the Dutch language classes
of participants,i.e., crossborder migrants, of the language café to explore poverty via the
sociatcultural lens. The language cafés are free classes hosted by the librady a
volunteers. The Cultural Probe booklet is given to participants to complete individually
over a period of 23 weeks, after which they will come together with the researchers and
training lead to discuss their experiences and perspectives on poverty.

The research focus is on cred®rder migrant groups who are in the process of social
integration programs in SoutkhLimburg region since this groups has a rich cultural
diversity that will give better insights towards the experience of poverty. We need to
make nuances here, because there is an ambivalent assumption that this target group is
part of poverty clusters in the region according to formal registers of the language café.
We aim to investigate if this assumption is true and how people position theives
within this assumption via their own personal experiences.

Results and Outcomes

Upon conducting the study, the language levels of the participants differed greatly from
our expectations. Because of this, it has been decided to change theself the two
sessions: during the first session, all fourteen participants are split intoethrgroups,
depending on their level of language. Together with two researchers and three language
teachers, the participants were helped in filling out the Cultural Probes.

Upon the second visit, two weeks later, participants were asked folleyy questions to
common themes that arose in thdindings. It must be noted here that the group
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composition is slightly different from the first session.

A total of fourteen participants have filled out the Cultural Probes. These findings have
been thematically analyzed. From the filled out forms, nine aspects have been identified.
Important to note is that a majority of the participants are currently livig in Dutch
asylum centers. This means they do not have housing, nor do they pay for housing or
electricity. They receive 65 EUR per week per person for food and clothing. Children
receive about half of this amount and this money is given to the caretakeB®me
participants have only been living in the Netherlands for one month, whereas others live
here for multiple years already.

In the thematic clustering, the areas of focus are the experiences of their day to day lives,
their social circle and integration, and their association with aspects such as money,
friendship, and the municipality.

Day to day Life experiences

Participants were asked to draw a cartoon of yesterday and explain what activities they

di d. Most of the activities that they wunder
or watching television. One participant explained that he often walked to tloity center.

He was not able to purchase items, but he liked being among the fellow Dutch. He was

eager to learn the Dutch language, but the asylum center prohibited him as he was always

in a bubble of crossorder migrants unable to speak Dutch yet ondaily basis.

Some participants claimed doing more expensive activities, such as going to an indoor ski
hall or to the swimming classes for their children. However, it is questioned whether
these participants had been honest, or gave wishied answers. To illustrate oudoubt
here, it was asked in the Cultural Probe to point out on a city map where they undertook
their activities. The participant from the indoor ski hall (in the region there is only one
known option) did point towards something else on the map. So, alrecks and balances

in the Cultural Probe did not always congruent.

Social Circle and Integration

The social circle of the participants is highly linked to their country of origin. This is to
no surprise as the participants have only lived in the Netherlands for a limited amount of
time. It is noted that all participants have the most contact with theparents, partner, or
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children rather than their friends. Many participants have had a long journey before
coming to the Netherlands, which is also showcased in the geographical dispersion of the
people they are in touch with. One participant's son lives in Sweden, his wifeSyria,

and he lives in the Netherlands. Talking about this topic was also emotional to the
participants. Furthermore, similarities in their journeyhave brought people together.
People who have made friends in the Netherlands, tended to make friends witheo
refugees who they could share their experiences with.

Association with certain terms

One assignment in the Cultural Probe revolved around association techniques on various
topics, such as friendship, the municipality, or money. One interesting similarity is found
between the topic of friendship and family. To many participants this seemed
interchangeable. Furthermore, on the topic of health both mental and physical health is
adressed. Health is also considered a more important factor in their life than money, even
though money is scarce to the participants at the time of the study. Desfiiaking about
money often, health is associated with freedom.

Presentation interest

ULLs are able to learn collectively about cities (Blezer and Abuijidi, 2021; Puerari et al.,
2018), yet it remains unclear how they can facilitate sustainability challenges on local
level (Marvin et al., 2018), such as poverty. Recently, the role of ULLsasognized to
prepare students, researcherand stakeholders to tackle local societal challenges
transdisciplinary, cocreatively and in line with the SDGs in context (Verhoef et al., 2019;
Van den Heuvel, 2021; Blezer, Abujidi and Sap, 2022).

The Cultural Probe is a hybrid research method in that it is able to bridge communication

and understanding between O60types of stakeho
poor people. Consequently, it 1) enhances understanding of a local societal emgdl in

context from those experiencing it, 2) criticizes traditional research methods in that they

remain limited by being designed through thinking from one stakeholder needs, and also

3) facilitates the cecreation and social learning process in ULLg &tudents, researchers,

citizens and practitioners to acquire skills needed to overcome sustainability transitions

on local scale (see e.g. Stern, 2014).
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We believe the Cultural Probe methodology can also redefine prejudices and assumptions
that define poverty in formal institutions, municipalities, and social integration
organisations. Consequently, enhance effective policy and intervention strategies by
drawing upon the exploration of lived experiences of poverty, and shed light on how
people perceive povertythemselvesand others in their local context.

Discussion and dissemination

We aim to spark interest in our methodology and start dialogue with the public about the
importance of ULLs for two points:

1. To what extent ULLs can improve traditional research methods to enhance
research effectiveness for informing policies and programs to tackle societal
challenges. Particularly, by incorporating the perspectives of those who experience

that societal challeng, i.e., poverty in this innovation presentation.

2The role of ULLs in examining O0individua
like poverty. By the use of ULLs, we can develop more comprehensive solutions to

address institutional causes of societal challenges é&geBluemink et al., 2023 for

poverty) next to existing solutions merely focusing on individual behavior.
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Abstract

This researchin-progress article explores how living labs (LLs) as a facilitator of digital
transformation (DT) activities should be in line with responsible research and innovation
(RRI) principles. This alignment gains special prominence when DT pro@ssteverage
Al-driven innovations and have a young citizen demographic as the focus. In so doing,
we propose the new concept called "Responsible Living Labs" (RLL) as an overarching
framework for LL researchers and practitioners to ensure transparency kektenlder
engagement, ethical considerations, and sustainability in all stages of LL activities and
actions. The research methodology involves conducting a systematic literature review
and organizing a workshop at Open Living Lab Days 2023 conference witthia context

of Interreg Baltic Sea Region project UrbanTestbeds.JR (#S004). This will be done to
explore the potential of Al in fostering RRI in LL activities, as well as ethical challenges
and other RRI related concerns that LLs are facing when youngzgh are engaged. The
study will contribute to the body of knowledge by bridging the gap in research on how
LL activities can be more responsible and ethical while benefiting from advanced
technologies such as Al.
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Introduction

Currently, digital transformation (DT) is changing the dynamics of society and shaping

how we live and work(Agarwal, 20200 DT can be understood as t
technology causes or influences in all aspe
689). DT greatly relies on the use of advanced digital technologies, in which many of

them are driven by artificial intelligence (Al) (Holmstrom, 2022) Al is a particularly

powerful enabler of DT since it has the ability to learn from data, identify patterns, and

make predictions, all without human intervention(Verhoef et al., 2021)As Al becomes

more intertwined into our daily lives, it's vital to ensure that its development and use is

in line with ethical principles and societal values, the stalled Responsible Research and
Innovation (RRI) (Owen et al., 2012)RRI is a transparent, interactive process by which

societal actors and innovators become mutually responsive to each other with a view on

the (ethical) acceptability, sustainability and societal desirability of the innovation

process and its marketablergducts (in order to allow a proper embedding of scientific

and technological advances in our societ{fBajmocy & Pataki, 2019)

There are various approaches that researchers and practitioners use to ensure that DT
activities are in line with RRI principles, such as open science, citizen science, Living Lab
(LL), and so forth. This research is focused on DT activities and actiondcwhare
supported and facilitated by a living lab as the overall approg&agalkot, 2009; Schaffers

et al., 2009; Schuurman, 2015)ith a particular emphasis on young citizen engagement.
LLs have been introduced and proposed as an inclusive and sustainable approach
involving various stakeholders, focusing on individuals in their role as citizens,
inhabitants, endusers etc., are eraged throughout the DT process in their redife
setting (BergvallKareborn et al., 2009; Stahlbrost, 2008)ccordingly, LLs can be seen as

an approach for innovation development processes, as they allow one to simultaneously
focus on individuals, technologies, tasks and structures, and the interactions between
different stakeholderqSchaffers et al., 2009)

Despite this, the implementation of DT in LL activities also poses significant ethical and
social challengegHabibipour et al., 2018) particularly when it comes to Al driven
innovations with and for young citizens, and there is a dearth of research on how LL
activities should be more responsible and ethical, while benefiting from advanced
technologies such as Al throughout DT procesd@uffolo, 2022; Saurabh et al., 2021)
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Accordingly, this researchin-progress aims at exploring how our LL activities and actions

should be in line with RRI, when it comes to Al driven DT processes with a particular
emphasis on young citizen engagement. To achieve the aim of this study, we will
introduce the term AResponsible Living Labo
researchers and practitioners. The proposed framework emphasizes the need for
transparency, stakeholder engagement, ethical considerations, and sustainability in all

stages of LL activities and actions and identifies key principles and best practices for
implementing RLLs.

Research Methodology

To address the aim of this researéh-progress, we have started conducting a systematic
literature review, which will be complemented by the results of a workshop on the Al's
role in enabling RRL, opportunities for cereation, innovation, and address changes

and consequences of DT for human and society as a whole. The workshop will be done
in the context of Interreg Baltic Sea Region project UrbanTestbeds.JR (#S004) and is
planned to be held at the Open Living Lab Days 2023 conference. The workshdpvis

a reverse brainstorming approach that enables participants to discuss both problems and
solutions.

UrbanTestbeds.JR aims to foster resilient communities through-designed urban
testbeds, emphasizing tangible sustainability experiences for young citizens. The project
focuses on enhancing participatory capacity and inclusivity in addressing climate and
sustainability challenges, incorporating Adriven climate plan analysis and urban data
storytelling.

When it comes to the systematic literature review, we started by following a concept

centric approach as outlined by Webster and WatsqA002) This approach contrasts

with the authorés centric approach in whicl
main topic and there are already available studies that discussed the main topic in detail.

We chose the conceptentric method as it allows uso systematically synthesize the

literature and enables us to create a preliminary classification on the food analytics
literature.

The process of conducting a literature review on LL research began by determining the
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primary journals and conferences in the field, namely, Technology Innovation
Management Review, Sustainability, Frontier, and the Open Living Lab Days conference.
These sources are considered to be the main generators of LL research within the
community. We started going through the table of contents of each of these core journals
and conferences and manually search for the relevant articles by reviewing the title,
abstract, and keywords of the articles. In addition to the core journals, we will expand
our search for the articles in online databases (namely, Scopus, Web of Science, EBSCO,
PubMed, MDPI, and Taylor & Francis), using the search terms for literature search. The
keywords that are used for this systematic literature review are: Living Lab (LL),
Responsible Research and Innovation (RRI), Artificial Intelligence (Al), Citizen
engagement and Digital transformation (DT). Any meaningful combinations of these
keywords are included as a search term.

Finally, to identify further relevant studies, backward and forward citation analysis based

on Webster and Watsonds (2002) recommendat.
approach because the number of relevant findings in the preliminary step was too few

obtain reliable results. In this article, due to the emerging nature of RRL, we will also

include the secondary resources (i.e., sources that analyze, interpret, or summarize
primary literature), such as industrial and consultancy reports, project deliables, press,

and so on. However, only publications in English language will be considered in this

review and no time limitation was set.

When it comes to the workshop, participants will be engaged in collaborative discussions
and brainstorming activity to cecreate the definition of RLL. Through cecreation
activities and group discussions, LL researchers and practitioners will gain insighto

the potential of Al in fostering responsible research and innovation (RRI) in LL activities,
including young citizen engagement, careation, and innovation development in real

life settings. They will also discover the ethical considerations andatlenges associated
with Al in LL activities for and with young citizens, such as dehumanization of actions,
responsibility, transparency, as well as imbalance in power distribution, and the digital
divide. Our workshop aims to provide a milieu for contribtors to share their knowledge,
experiences, and perspectives, and collectively develop a deeper understanding of RLL
with a particular focus on DT and Al.
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Preliminary results

The increasing use of Al in DT in various domains raises ethical and social considerations,
such as bias, accountability, transparency, dehumanization of actions, digital divide, and
privacy issuegKim et al., 2021; Nadoleanu et al., 2022; Saurabh et al., 20Zhgse
challenges are particularly pertinent in the context of LL actior($larbers & Overdiek,
2022) which are realworld settings for research and innovation that involve
stakeholders in cecreation, experimentation, and evaluation processes. The unique
features of LLs, such as the involvement of emders and other stakeholders in the
innovation process, create both opportunities and challenges for the implementation of
Al powered DT in all individual, organizational and the societal lev€Frey et al., 2022;
Harbers & Overdiek, 2022)

One example of an ethical challenge in LL activities is ensuring that the data to be used
to train Al models is representative of the populatio(Ruffolo, 2022) For example, in a
co-creation activity involving the development of a health app, if the data used to train
the Al models is biased towards a certain population group, the resulting app may not be
effective or safe for other population groups. Additionlgl if the Al system used to make
decisions in the app perpetuates societal biases, it may lead to unequal treatment or
discrimination against certain group@\ebeker et al., 2019)

Another example of an ethical challenge is ensuring that Al systems used in LL activities
are transparent and accountabl@Hasenauer et al., 2022)f the data driven decisions
which are made using Al tools are not transparent enough, it might be challenging for
stakeholders to assess whether the decisions are fair and unbiased. Moreover, it may be
difficult to ensure that the decisions are in linevith ethical and social considerations
(Lepri et al., 2017)

While there are challenges associated with the use of Al DT process that follow LL
approach, there are also significant opportunities to employ Al driven tools to foster DT

in LLs. One way which Al can support RRLs is by enabling more inclusive and

participatory decisionmaking processef_epri et al., 2017) By including large amounts

of data (the secalled big data) from various stakeholders and individual users, Al can

provide insights into the needs and preferences of different LL actors, which enhances
the inclusion of various parties in the decisior{Bibri, 2019) For example, in a c@reation
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activity of developing a smart city solution, Al can be used as an enabler to analyze data
on traffic patterns, energy consumption, public transport use, and help the city planners
to better identify the needs and preferences of all stakeholders, includipgblic and
private sectors and citizen@ibri, 2019)

Overall, these opportunities highlight the potential for Al to support RRI in LLs by
enabling more inclusive, transparent, and efficient decisionaking processes, and
accelerating innovation cycles. However, it is important to ensure that these
opportunities are realized in a responsible and ethical manner, taking into account the
challenges and risks associated with the use of Al in LL activities.

Discussions and future steps

The next step in this researcin-progress will be to complete the literature review and
synthesize the results with the workshop on defining a framework for RRL. In so doing,
we will identify the key principles and best practices for defining and further
implementing RLLs for young citizens. The proposed framework for RRL will emphasizes
transparency, stakeholder engagement, ethical considerations, and sustainability in all
stages of LL activities and actions. Additionally, the researchers can also explovnethis
framework can be implemented in reaWorld LL activities and actions, particularly those
that involve Al-driven solutions for DT processes.

One of the key benefits of using a Responsible Living Lab (RLL) approach is to ensure LL
researchers and practitioner that their research is conducted in a way that is more aligned
with RRI principles, which are becoming increasingly important in the devepment and

use of advanced technologies such as(Rtey et al., 2022; Nebeker et al., 201#nother

key benefit of using an RLL approach is that it can help LL practitioners to create more
inclusive and sustainable innovation processes. RLLs prioritize early stakeholder
engagement and inclusior{Habibipour et al., 2021) which means that they involve
individuals in their role as citizens, inhabitants, endsers, etc., throughout the DT
process in their realife setting. This can help to ensure that the innovation process is
more aligned with the needs and values of tleakeholders who will ultimately use the
digital solutions (Habibipour et al., 2021) RLLs also focus on the interactions between
different stakeholders, which can help to foster collaboration and-coeation. Finally,
RLLs emphasize the need for sustainability in all stages of their activities and actions,

204



which can help to ensure that the innovation process is more environmentally and
socially responsibléBajmoécy & Pataki, 2019; Harbers & Overdiek, 2022)
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Abstract

The LaVIE project aims to reduce social and digital inequalities in education through a
living lab initiative. In the living lab, the participation of research team members was
closely monitored through cecreation meetings and barometer questionnaires. éih
participation was analysed using the concept of transformative agency. The team's active
involvement in the living lab beyond observation or intervention demonstrates their
multi -faceted role as participants and leaders. The analysis was carried aum fihe
perspective of manifestations of transformative agency. Our results demonstrate
manifestations of shared transformative agency.
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Context

A team of university researchers from UQAR University is conducting an action research
project in collaboration with the Centre de transfert technologiqué_Lio). The objective

of the LaVI/Eproject is to support the creation of desirable, feasible, and viable solutions
to promote the adaptation of educational and pedagogical practices to reduce social and
digital inequalities [1].

Living labs usually welcome members of academia for their expertise [2, 3] and some even
take place in universities [4]. Our initiative has the particularity of giving a significant
place to researchers since the research team leads the project subsioystdte Quebec
Ministry of Education.

The project has, but not only, research purposes. The researchers contribute to the project
through their expertise: they are experts in the subject matter of the laboratory and
familiar with action research. In order to analyse the participation of resehrteam
members in the living lab, the concept of agency is used [5].

Methods used

Every step of our joint venture was closely monitored. Artefacts of participation are left

on virtual walls shared during cecreation meetings, to which research members
contribute. Some patrticipate in the discussions; others opt to observe. In additi@the
researcher is asked to answer a barometer questionnaire and research meetings were held
[6]. These artefacts were used to analyse the agency of the university research team
involved in a cocreation group of a living laboratory on digital inequalities education.

The analysis was carried out from the perspective of manifestations of transformative
agency: resisting, criticising, explaining, envisioning, engaging in actions and
undertaking actions [7, 8].

Results

In transformative agency, we paid particular attention to the posture of the research team
as they questioned and critiqued, then explicated and envisioned new modes of activity,
and engaged in actions and took steps to improve a situation.
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Our results demonstrate manifestations of shared transformative agency, as well as proxy
agency, notably through the involvement of several stakeholders in the project. While
facilitating elements were noted, notably the team's adherence to the action egsh in
which aliving lab is embedded, it was sometimes more difficult to reconcile the scientific
rigour desired by the research team with the needs of the group's participants. There was
little resistance, while members of the research team were veryaived in the action.
Whereas in a more traditional living lab approach, researchers are usually content
specialists (which was also the case), in LaVIE they were the people documenting the
content: managing the dual posture, between intervention and obegation, tinged
certain manifestations of agency.

The reflection on the critical posture of researchers, approached here according to
transformative agency, would benefit from being discussed with the community
interested in living labs, notably because the latter welcomes academia in its activities.
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Abstract

Monitoring and evaluation is a recognized method to achieve the intended results and
examine the outcomes and impacts of a given intervention. In this study, we propose and

apply a framework of key themes, indicators, and corresponding data collection noelth

for monitoring and evalwuating |iving | abs.
Living Labso which are part of the Smart Co
Coastal Cities (SCORE) project. Ultimately, the comparison of applying thearfework

across ten different cases is assessed with the aim of generating a universally applicable
framework for M&E of LLs.
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Introduction

Monitoring and evaluation (M&E) is a recognized method to achieve the intended results

and examine the outcomes and impacts of a given intervention (Myrick, 2013). More
specifically, M&E assesses (1) whether the intended results are being delivered to the
stakeholders; (2) how these results are being achieved over time; and (3) the actual
outcomes and impacts of the intervention. When implemented consistently, M&E allows

for learning and change over time (Masuku et al., 2015). The participatory aspect & th

M&E is especially relevant for Urban Living Labs (ULLs) where-coreation among a

variety of stakeholders is used to address complex (urban) challenges (Menny, 2018).
Chron®er et al . (2019, p . 60) definwatULL as
aims to solve urban challenges and contribute to lotgrm sustainability by actively and
openlycoconstructing solutions with citizens an

Although M&E is a core element of ULLs, few frameworks have been developed or
applied. There is a need for a universally agreed upon strategy on how to measure and
evaluate the performance of a given process within the LL, especially concerning its wider
impacts (Bronson et al., 2021; Ballon et al., 2018). In this cont&tghlbrost et al. (2012)
suggest five elements to assess impact. Howe@ahlbrost et al. (2012)6 samework
representsan evaluation of the LL after activities have startedor evenfinished. M&E is
beneficialfor aULL from an early stageon. A pre-evaluationof the setupphaseprovides

a baselinefor the assessmenif the ULL overall performanceover time (Ravetz,et al.,
2018).M&E is alsorelevant for assessinthe LLsin the interim for reflection, learning,
and continuous improvement. In this way, necessar interventions can be introduced
during the process.

Furthermore, in Stahlbrost et al. ( 2 0 1ftamedverk, insights on how the indicators
shouldbe operationalisedor assesseldave not beenprovided. In that regard,Mastelic, et
al. (2019)proposea set of key performanceindicators (KPIs) for the assessmentf LLs
which considerfunding structures,target audiencesand revenue streamsamongother
important factors that need to be assessedcontinuously over time by different

stakeholders.Such academiccontributions show the scientific relevance for further

developingtheseframeworks for LLs and synthesizingpreviousfindings into an easily
applicablemethodologyfor practitioners.On the other hand, there is practicalrelevance
for theseframeworks, consideringthe proliferation of LLs acrossvarying geographical
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locationsand thematic sectors.

From a societal perspective, the European Union (EU) puts a strong focus on citizen
participation in the design and implementation process of innovation projects from
different research areas to boost democracy and legitimacy of interventions. Horizon
2020is an example of such as programme, where the use of LLs is specifically promoted
(European Commission, 2013), for example, in the field of adaptation to climate change.
To better assess the overall impact of the LL concept across different projects and
disciplines, a uniform framework would be highly beneficial.

By applying the same framework in each LL from each project within the Horizon 2020
programme, crosgroject comparisons would be more viable, which could enable an
overall assessment of the contextual scope in which LLs are most effective and impactful.
Moreover, as participants often have limited experience with the LL concept and
methodology, a baseline and interim assessment could provide guidance in the setup of
the LL. Outside of EU funded projects, such a framework could also enable a broader
adoption of ULLs as a support tool for a more structured implementation of LLs. However,
there is no uniform framework for a baseline and interim assessment of ULLs in scientific
literature and an overall lack of strategies and contributions in that context.

In this study, we outline a framework of key themes, indicators, and corresponding data
collection methods for M&E of ULLs. For this purpose, we rely on existing M&E
frameworks and methods for LLs as well as general principles of M&E. The framework is

appi ed in ten (10) ACoastal City Living Labsbo
Control of the Climate Resilience in European Coastal Cities project. Ultimately, the
comparison of applying the framework across ten different CCLLand its assessmeit

can support the development of a universally applicable framework for M&E of LLS.

Methodology

The methodological approach consists of four steps. First, a literature review was
conducted to identify criteria clusters and key indicators for the M&E of the CCLLs.
Second, these were reviewed and validated by different groups, which resulted in
deriving ten (10) criteria clusters for the M&E of ULLs. Third, data were collected
through survey questionnaires, complemented by online meetings with all 10 CCLLs.

214



These 10 CCLLs are as follows: Sligo and Dublin in Ireland; Oeiras, Portugal, Gdansk,
Poland; Piran, Slovenia; Samsun, Turkey; Massa, Italy; and Benidorm, Oarsoaldea, Basque
Country; and Vilanova | la Geltru / Barcelona Province in Spain. Fourth, a qudiia
analysis that compared the outcomes of applying the framework across all 10 CCLLs have
been conducted.

Literature review

The literature review yielded 14 different frameworks for LLs (See Table 1 in Annex).
The indicator clusters included themes such as results, tools, solutions, resources,
participants, intellectual property rights, operations, activities, communication,
organisation, processes, and knowledge sharing/learning. These clusters included a total
of 80 indicators which track the progress of the CCLLs. The indicators were divided into
baseline assessment, interim assessment, and impact assessment.

Validation

Once the list of criteria clusters and respective key indicators was finished, we validated
the strategy internally, externally and with the CCLLs. Firstly, an internal review of the
strategy was performed by 14 members of the SCORE project. Secondly,xterral
review via a public webinar was performed. Thirdly, validation of the LL M&E strategy
happened through the online meetings with the CCLLSs.

Resulting from the literature review and the threestep validation process, an overview

of the major themes, including the corresponding key indicators, for the baseline and
interim assessment of CCLLs has been prepared. See Tables 2 and 3 in Annex for the
overview of the major themes and key indicators for baseline and interim assessment.

By interim assessment, we refer to the phases of the living lab integrative process adopted
for SCORE: Phase 1: Empathise and define; Phase 2. ldeate artksign; Phase 3:
Prototype and pilot; and Phase 4: Test and evaluate. In this document, we first$oon
Phase 1. Empathise and define. As for the impact assessment, the main themes and key
indicators will still be finalized with the CCLLs.

Data Collection
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Data was collected through survey questionnaires, complemented by online meetings
with CCLLs. These questionnaires were answered by team members from each CCLL for
the baseline assessment in the following periods: January 2021 and Ay 2022. For

the interim assessment, CCLL team members and stakeholders provided their responses
via questionnaires in Aprili May 2022 and December 2022 for Phase 1: Empathise and
define.

See Tables 4 and 5 in Annex for the survey questionnaires.
Data Analysis

A comparative analysis is suitable for small to intermediate numbers of cases, aiming at a
systemic cross case comparison while maintaining case sensitivity. The cases were
selected through literal replication, meaning that the selectigorocesses$ocused on a
similarity of the setting in each case. Although the ten CCLLs vary in their geographic,
economic, and demographic features, they are all coastal cities, part of the SCORE project,
and in the process of implementing a CCLL. A qualitative apsis comp@ring the
outcomes of applying the framework is in progress.

Preliminary Results and Conclusions

Few frameworks have been developed or applied for monitoring and evaluating LLs.
There is then a need for a universally agreed upon strategy on how to measure and
evaluate the performance of a given process within LLs, especially concerning its wider
impads (Bronson et al., 2021; Ballon et al., 2018). Further, M&E is beneficial for LLs from
an early stage on, starting with a prevaluation of the setup phase as a baseline for the
assessment of the overall performance (Ravetz et al., 2018). In this studypnepose and
apply a framework of key themes, indicators, and corresponding data collection methods
for M&E.

For this purpose, we relied on existing M&E frameworks for LLs as well as general
principles of M&E and from the review and feedback from multiple groups which

resulted in 10 criteria clusters. The M&E framework is applied in ten CCLLs which are
part of the SCORE project. Preliminary data were collected through survey
guestionnaires, complemented by online meetings with the 10 CCLLs. A qualitative
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analysis comparing the outcomes of applying the framework is in progress. Ultimately,
the comparison of applying the framework across ten different cases is assessed with the
aim of generating a universally applicable framework for M&E of LLs. This addessthe
need for frameworks and methods for M&E and for LLs to monitor their progress and
performance over time.
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Annhexes

Tablel1. Frameworksrelatedto M&E of LLs

Authors Nameof frameworks
1 Maculiene Skarzauskeine | Digital Co-creation Index framework for Evaluationin EU
2 Ondiek and Moturi The four-capital method of sustainabledevelopmentevaluation
3 Conceptual framework mixing user centered strategy and
Dell’eraand Landoni participatory strategy
4 Ballon, etal. Logical effectmodelliving labs
5 Osorio, et al. Maturity grid-basedassessmeribol
6 Kovacs Harmonisationcube
7 Mastelic, et al. Businessnodel canvas
8 Veeckmanetal., 2013 Living lab triangle conceptualframework
9 Guzmanetal., 2015 Processeferencemodel (PRM)
10 | Stahlborstetal.,2012 Key principlesto guide evaluationprocesses LL
11 | Chen& Chou2010 Living lab analysismodel
12 | Vontas& Protogeros2009 | Evaluationtoolkit
13 | Parkinson& Ramiraz2007 | The sustainabldivelihood model
14 | Geenhuizen,2018 Living labsasboundaryspanners
TableZ. List of majorthemesfor the baselineassessment
Theme Key indicators
1 Objectives Definition of objectivesand vision for the CCLL
Definition of the scope of the CCLL (subject matter andphysical
context)
2 Resources Availability of financial, human,time & materialresources
3 Organisation Definition of rolesandresponsibilitiesin the managemendf the CCLL
Identification of relevantstakeholderdor the CCLL
4 Process Level of knowledge and experience of Living Lab conceptand
methodology
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5 Activities Existence of (previous) collaboration and innovationactivities in the
city / CCLL
6 Participants Level of stakeholderand userinvolvement in the CCLL
7 Solutions Existenceof (previous)solutionsthat are relevant for the CCLL
Identification of problemsto be addressedy the CCLL
Identification of potential barriers for the succesf theCCLL
8 Tools Knowledge and experience of participatory tools relevantto the
different stepsof the LL integrative process
9 Communication Frequencyof internal and externalcommunication
Definition of acommunicationstrategyfor the CCLL
10 | Knowledge sharing | ayailability of relevantknowledgefor the CCLL
/learning
Existenceof partnershipsand networks where knowledgds shared
Table3. List of major themesfor the interim assessmenfPhasel.: Empathiseand define)
Theme Key indicators
1 Organization Clarity of vision and plan of the core team
Stakeholdersnvolved in the CCLL
2 Process
Over-all satisfaction
Level of satisfactionwith content
Level of satisfactionwith results
Quality of over-all engagemenprocess
3 Tools

Usefulnessof different tools (e.g.,SWOT analysis,Fishboneanalysis,
ForceField analysis,StakeholdeMapping; Canvas StakeholderList)

Usefulnesof the pilot operationalplan

Table4. List of surveyquestionnairestatementsfor eachmain indicator theme for the baseline

assessment

Theme

Number of questions and the questions/statements
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Objectives

2 questions/ statements:
The objectivesandvision of the CCLL areidentified.

The scopeof the CCLL (subjectmatter and physical context) isidentified.

Resources

8 questions/ statements.
Thefinancial resourcesvere sufficient to achievethe goalsof yearone.

Thereare/will besufficientfinancial resourcego achievethe goalsofyear
two.

There were enoughpeopleworking on the CCLLto achievethe goal®f
yearone.

Thereare/will be enoughpeopleworking on the CCLLto achievehe
goalsof yeartwo.

The time the core team spenton SCORE/theCCLL was sufficient to
achievethe goalsof yearone.

The core team has sufficient time to spendon SCORE/theCCLL to
achievethe goalsof yeartwo.

Thematerialresourcesvere sufficientto achievethe goalsof yearone.

There are sufficient material resourcesto achievethe goalsof yeartwo.

Organisation

2 question$ statements:
Therolesandresponsibilitiesof the CCLL coreteamaredefined.

The stakeholdergo beinvolved in the CCLLareidentified.

Process

12 questions/ statements:

What is the level of knowledge of the Living Lab conceptand
methodology?

What is the level of experiencein the Living Lab conceptand
methodology?

What is the level of knowledgeof co-design?

What is the level of experiencein co-design?
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What is the level of knowledgeof testing and prototyping?
What is the level of experiencein testing and prototyping?
What is the level of knowledgeof evaluation?

What is the level of experiencein evaluation?

What is the level of knowledgeof implementation?

What is the level of experiencein implementation?

What isthe level of knowledgeof replication and scalingup?

What isthe level of experiencein replication and scalingup?

Activities

2 questions statements.
There were/are already collaboration and innovation activities taking
placein you city/CCLL relatedto coastalresilience.
Collaboration or innovation activities for year two of SCORE are
alreadydefined and planned.

6 Participants 4 questions/ statements:
Stakeholderswere already involved or engagedduring year one of
SCORE.
Users/citizenswere already involved or engagedduring year one of
SCORE.
Thereis a plan on how to involve stakeholdersin year two of
SCORE.
Thereis aplan on how to involve usersin yeartwo of SCORE.

7 Solutions 3 questions/ statements.

Technical solutionsto addresscoastalresiliencewere implementedn
the pastin your city.

The main problemsto be addressedby the CCLL areidentified.
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Potential barriers that could hamper the successof the CCLL are

identified.

8 Tools 3 questions/ statements.

Level of knowledgeof participatory tools relevantto thedifferent steps
of the Living Labintegrative process

Levelof experiencen usingparticipatory toolsrelevanto the different
stepsof the Living Labintegrative process

The CCLL teamfeelslike they havethe necessarytools to startactivities

in the CCLL.

9 Communication 4 questions/ statements:

There was a frequent communication amongthe CCLL core team
during yearone of SCORE.

Therewasafrequentcommunicationwith stakeholdersluring yearone

Thereisaplanon how to communicateinternally (within the CCLLcore
team)for yeartwo of SCORE.

There is a plan on how to communicateexternally (to stakeholderand

citizens)for yeartwo of SCORE.

10 | Knowledge sharing | 2questions/ statements:

learnin
g The CCLL team feelslike they have the necessarjknowledge to

begindevelopingthe CCLL.

The CCLL team is part of network(s) where knowledge is sharedon

EBAs,Living Labs,and/or climate changeadaptation.

Table5. List of surveyquestionnairestatementfor the CCLL teamin the interim assessment
(Phasel: Empathiseand define)

Theme Number of questions and the questions/statements
1 Organization: CCLL | 8 questions’ statements.
CoreTeam

Our CCLLcoreteamhasaclearvision for our CCLL.
Our CCLL coreteamfeelsmore confident to run our CCLL following the
workshop.
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Our CCLL coreteamhasthe adequateskillsetsto run our CCLL.

Our CCLL coreteamfeelsownershipover our CCLLandits future.

Our CCLL coreteamunderstandsvhat aCCLLis.

Our CCLL coreteamcan confidently explainthe CCLL conceptto non-
experts.

Our CCLLcoreteamhasaclearplanfor our next stepsn the 6-12months.

Our role(s)asafrontrunner and/or follower areclear.

Organization: 2 questions/ statements:

Stakeholders . .
The stakeholdersat the workshop were able to provide relevant inputs

for the CCLL'sdevelopment.

Therewere essentialtakeholdergroupsmissingfrom the workshop.

2 Process 3 questions’ statements:

Ratethe over-all level of satisfactionwith Phasel: Empathiseanddefine.
Rate the level of satisfactionwith the content of the CCLL workshop
under Phasel: Empathiseand define.

Ratethe level of satisfactionwith the resultsof the CCLLworkshopunder
Phasel: Empathiseand define.

3 Tools 2 questions statements.

Usefulnessof the tools used (SWOT Analysis Tool, Fishbone Analysis
tool, Force Field Analysistool, StakeholderMapping tool, Canvastool,
StakeholderList)
The needsof our specific CCLL have beenwell articulated in our Pilot
Operational Plan.

Table6. List of surveyquestionnairestatementsor the CCLL stakeholdersn the interim
assessmefPhasel.: Empathiseand define)

Theme Number of questions and the questions/statements

1 Organization 4 questions/ statements:

Ratethe over-all level of satisfactionwith the CCLLworkshop.
Ratethe level of satisfactionwith the content of the CCLLworkshop.
Ratethe level of satisfactionwith the resultsof the CCLLworkshop.

Pleaserate the quality of your overall engagementprocesswith your

CCLL.
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Abstract

Learning is an integral part of living lab activities and outcomes. This research in progress
paper aims to understand the learning aspects in the collaborative activities and
innovative outputs of living labs by developing an analytical learning framewofkr
living labs and applying it to the case study of KLIMAP living labs in the Netherlands.
The research adopts a mix of approaches, including qualitative document analysis,
interviews and participation in brainstorming and knowledge sessions. The study
develops a working analytical living labs learning framework. The preliminary findings
of the framework in the KLIMAP living lab show different types of knowledge on
content, capacity and network are intentionally or incidentally produced at different
levels (individual, team, community) of a living lab.
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Introduction

A living lab is an organized, realife and usercentered approach to innovation
(Schuurman et al., 2013)Each living lab is designed differently based on its context,
prerequisite and resources. Therefore, the motive and aims of living labs, their positions,
participating stakeholders, their disciplinary backgrounds, available resources such as
people, mong, medium and time, and the employed methodologies vary for different
living labs. The idea that the successful innovation derives its understanding from existing
and emerging user needs prompted the integration of a higher degree of -user
centeredness inte living lab approach, thus introducing the dimension of ecreation to

the concept(Eriksson et al., 2005)Consequently, many preserday living labs have
evolved to implement cecreative processes in their design and activities. In living Labs,
collaborations between multiple stakeholders from multiple disciplines accelerate the
innovation process(Leminen et al., 2016; Nystrom et al., 2014s they contribute
heterogeneous resources and knowledge resultingnnovations (Edwards Schachter et
al., 2012; Leminen & Westerlund, 20123hows the major components of living lab design
and its effects.

Context
Prerequisite
Resources Co-creation,

User-
collaboration

Figure 1. Major componentsof living lab designand effects

For successful innovation, a combination of different types of knowledge, capabilities,
skills and resources is require@Fagerberg, 2004)Hence, in most contexts, innovation
comprises a social component, such as learn{lKghlgriber et al., 2021)However, for
many years, living labs remained focused on innovation in the technological context,
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with only recent living labs integrating learning aspect§Schuurman et al., 2013)By
opening the innovation process to all relevant stakeholders through-ceation and

OPEN
LIVING»

LAB
DAYS»

collaboration, living labs incorporate learning and knowledge development as an integral

part of their design, activities and outcomes, as shown &arore. L'origine riferimento

non é stata trovata.However, most works on living labs do not highlight their learning

mechanisms. Therefore, this paper aims to understand the learning components of living
labs and thereby incorporate a learning framework to living lab framework in the light
of the KLIMAP living lab located in the Netherlands.

Context
Prerequisite
Resources

Co-creation,
User-
collaboration

Learning

Figure2. Major componentsof living lab design,effectsand role of learning

Co-creation, innovation and learning

Co-creation is a fusion between collaboration (co) and creation, where collaboration
i ndi cat es 06 wi-seetdral stakehdlders, and treation sighifes a productive

way of thinking, seeing, and doing arising from relational knowledge practi@éranklin,
2022) Thus, cecreation facilitates a mucimeeded crossectoral and socially inclusive
understanding to address relevant problenfBayne et al., 2008)As a result, cecreators

bring massive social and organizational learning that triggers transformation. Successful

co-creation depends on core competencies such as knowledge and on interactive

environment that leads to better learning, sharing and undérandi ng of
thus increasing the trust and quality of shared knowled@@ayne et al., 2008\When the
actors collectively learn about and from each other by surpassing individual barriers, th

actor

ey

co-create. Hence, ceareation is highly linked to the learning process in the given
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network. Likewise, innovation implies adopting a new idea or behavi@GiiménezJiménez

& SanzValle, 2011) Innovation can be conceptualized as knowledge creation, and at the
same time, the knowledge creation process is also a driver of innovaiiGnRiordan,
2013) The development and dissemination of innovations increasingly focus on
exchanging knowledge, learning, and cooperation between actors and organizations.
Accordingly, living labs foster collaborative actions and learning between stakeholders to
support integrated and appropriate technological and social innovations in local practice
and governance process@sdwards Schachter et al., 2012as shown inFigure 3.

LIVING LAB X -
Learning as Process Learning as Outcome

Knowledge Development
Co-creation Learning Innovation ——> Capacity Development
Network Development

Figure 3. Co-creatiorn+ innovation-learning modelfor living labs

KLIMAP

KLIMAP (KLIMaatAdaptaie in de Praktijk) aims to design innovative climatadaptive
pathways for sustainable land and water management transition. With a consortium of
24 parties consisting of regional authorities, private companies, and research institutes
KLIMAP focuses on agriculture and nature area in the Dutch sandy soil regighIMAP,
2022) Sandy soil poses a particular challenge due to its permeable nature, making it
vulnerable to the effects of climate change, such as extreme droyghtanyi et al., 2021)

In the living lab work package of KLIMAP, potential innovations related to diverse crop
types, improving water retention and soil structure are explored and tested in over 25
pilot areas via technical and naturbased solutions, shown ifigure4. The major output

of KLIMAP is insights into possible climate adaptation measures and ways to implement
them in these areas. The resulting outcome would be a change in traditional land and
water management methods to adapt to the changing climate, thugiaing social
transformation and influencing policies.
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Methodology

The research follows a qualitative analysis approach using multiple methods. First, desk
research was conducted to understand levels, processes and types of learning and transfer
these understandings into the living lab learning framework. Next, the casedy was
researched via document analysis, participation in brainstorming and knowledge sessions,
and interviews with KLIMAP stakeholders. Qualitative document analysis was conducted

to capture the timeline of KLIMAP activities and their learning aspect$he analyzed
document comprised the minutes of living lab meetings and knowledge sessions from the
last two years. However, more living lab meetings, workshops and knowledge sessions
are planned in future, the analysis of which will be adapted to the maanalysi$
similarly, brainstorming and knowledge sessions allowed for data triangulation.

Further, semistructured interviews were conducted with the coordinators, project
leaders, fieldexperiment experts, knowledge session facilitators and people in similar
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positions actively involved in KLIMAP. The study follows a widedopted method in
qualitative research, i.e., the snowball sampling procedy@oodman, 1961)The study
started with a small pool of known informants and asked them to recommend potential
interviewees. Questions were divided per themes such as design, process and outcome
related queries and questions on knowledge development, capacity buildingd an
networks. So far, only 20% of the planned interview have been conducted.

Analytical framework

A working analytical living lab learning framework is drawn to highlight different
learning types, levels, processes, and outcomes through the lens of social learning
(informal incidental learning) and organizational learning (intentional transdisciplinary
learning), as shown irFigure6.

Learning processes

ED Content Capacity Networks

3 Intra/ Organizational —

g level i

[

i 3

= Team level 5

oo

e [e]

@ Individual level c

g a

= o

= Sharing existing Capacity development Network building & o

§ knowledge & new & knowledge knowledge

g knowledge creation adoption distribution

£

Living lab environment

Figure5. Working analytical learning framework with living lab asenablingenvironment,
basedbn Bhatt (2000)and Cookeand Gorman (2009)

expandsthe central part of the learning framework. As researchprogressesit will
incorporate different learning processesand outcomesfrom the analytical learning
framework.
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Level of Individual/ member Group/ Team Organizational/

Learning level level Community level
Type of
Learning
Knowledge * Developing comprehensive understanding and sharing existing factual knowledge,
sharing & conceptual knowledge, procedural knowledge, as well as metacognitive knowledge
t regarding the content of the living lab (Anderson and Krathwohl 2001)
SRl el * Peer-review to critique, revise and refine ideas (Bhatt 2000)
content * Generating a new knowledge
Capacity * (apable to adopt, apply and transfer available and new-produced knowledge and skills

* (Create tools, skills, process and structures that allow for desired change at personal

Development & oY
level, as a group, and at organization level (Potter and Brough 2004)

Living lab as enabling environment
for engagement and learning

Knowl.edge * Peer-review to critique, revise and refine skills (Bhatt 2000)
adoption *  New actions
Network * Partnerships to further deepen or broaden the knowledge (living lab experimentation)
Building & * New coalition in th.e. network 01.c sirr?i.lar .kinds .
K led * Knowledge reusability and replicability in another field (Bhatt 2000)
T'OVE" S .ge + applicable knowledge directly available to users
distribution * Knowledge network

Figure 6. Expansionof the central part of the living lab learning framework, baseabn Anderson
and Krathwohl (2001) Potter and Brough (2004)

Preliminary Findings

From the data collected from KLIMAP, thefollowing preliminary findings were
observed.

1. Knowledge creation & sharing on content:

a. The individual stakeholders in the KLIMAP living labs learn through learning
community and observational learning. The stakeholders organize learning
sessions, fielkexperiments and participate in online or offline group discussions
in the learning communty. Similarly, observational learning in the stakeholders
occurs from observing presentations from other stakeholders with diverse
knowledge backgrounds, listening to the group discussions, observing how to use
certain tools, etc. With these kinds of shadeknowledge, all individuals create
their mind-maps and understanding of the subject.

b. KLIMAP has designed sulgroups to have frequent communication and share
their insights. Crossexperimental learning is crucial in large projects such as
KLIMAP with diverse field-experiments. Hence, establishing sujroups allows
learning from each other gperiences.

c. Failures are a great way to learn. Some failures are bound to occur during
experimentation and innovation. Thus, judgemeritee space for making mistakes
and learning from them is available for individuals, teams, or organizations.

2. Capacity development & knowledge adoption

231



a. With all the field -experiments and research on upscaling, KLIMAP aims to create
a list of possible adaptation measures and ways to implement them in the study
location. This tool can significantly benefit individuals or organizations (users)
who will apply it in practice.
3. Network building & knowledge distribution:

a. KLIMAP supports open communication and collaboration among its stakeholders
and similar external projects. As a result, various new coalition was formed during
the living lab experimentation, e.g., new combination of knowledge on hydrology
and agronomicsn the study area.

Conclusion

The research, when completed, aims to highlight the importance of learning in the living
lab, both as a process and product. It intends to develop a comprehensive learning
framework to evaluate different types, levels, and processes of learning in liviagsl
Then, the outcome derived from such learning will be explored to capture the
significance of learning in living labs. The result will offer valuable insights to researchers
and practitioners in understanding the significance of living labs beyond thenmediate
results.
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Abstract

Using appropriate methods and tools throughout the innovation process is essential to
maximise resources and ensure success towards a sustainable energy transition. In the
Lantern Project, interventions in the energy field will be developed through applygrthe
Living Lab Integrative Process (LLIP) (Mastelic, 20185ing a range of participative,
analytical, open innovation methods and tools. A review of these methods and tools using
an adapted version of the Delphi method, to obtain consensus, will be umnaleen.
Insights from transitions labsReallaboreand Living labs outsidd_antern will be sought

to build consensus on the methods and tools proposed. The research is expected to help
identify differences in methodological approaches between researchers and practitioners,
gain consensus on, and identify tensions as well as new appreacmethods and tools in

the Swiss and EU research and practice communities.
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Introduction

Living Labs have a significant potential to impact sustainability transitions through-co
created quasexperiments (Puerari et al., 2018) potentially leading to systemic change,
particularly in urban environments (von Wirth et al, 2019; Fuenfschilling etla2019).
Starting from highly contextualized, often spatially limited niche experiments trialing
alternative societechnical configurations and use practices (van Waes et al., 2021),
change momentum can be built up towards transitioning incumbent sodiechnical
systems such as the energy, mobility or building systems (Geels, 2004). In order to achieve
a sustainable, longasting effect on social practices, norms, and technical artefacts, as well
as increased legitimacy and user acceptance, Mastelic (2pf®)oses using participatory
processes of cdesign (Puerari et al., 2018), the quadruple helix (Carayannis and
Rakhmatullin, 2014) and Open Innovation (Chesbrough, 2003). This is translated into the
methodological framework known as the Living Lab Integtive Process (LLIP) (Mastelic,
2019), illustrated below, on which the Lantern consortium is based.

Problem space Solution space Deployment space

+ Y CoO-¢

o-design Pilot ar Evaluate Demonstrate Exploit
plan intervention performance the system the solution

Figurel. The Living Lablintegrative ProcesgLLIP) adaptedfrom Mastelic2019

The LLIP process is not linear and will evolve iteratively during the-year program as a

meta process nourished by learning feedback loops from experiments, methods, and tools
developed in six different, topical and researdiocused Work packages, five Ban Living

Labs and one Prtiving Lab. Urban Living Labs (ULL) are considered spaces to facilitate
experimentation about sustainability solutions (von Wirth et al.,2019), and are located in

a built-up and wellconnected urban or suburban area. In Switzardd, urban and

suburban are defined by the Federal Statistical Office (the first three categories
(Agglomerationskerngemeinden/ communese nt r e do6éagg !l dim®@labt i on) .
is defined as a testbed, a platform for experimentation of large developmemgjects.
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Testbeds allow for rigorous, transparent and replicable testing of scientific theories,
computational tools and new technologies (Mastelic, 2019). For the purposes of this
research, it is defined as a controlled environment (not relék), with users often
represented by researchers mainly (a specific category of users, not the same level of
energy literacy). Testbeds are seen as-hieing Lab setting, with a smaller scale and level

of analysis for example one building). Multidisciplinary teams from engiaring, science,
social science, humanities, and business will work together with public and private
cooperation partners and citizens through the Living labs to develop and trial solution
approaches for societal problems associated with the energy traorsit

The research presented in this paper forms part of thiging Lab Interfaces for the Energy
Transition (Lantern) project which aims to cealesign, test, validate, and scale up a
portfolio of novel, societechnical interventions, for a useempowered, low carbon,
resourceefficient and -sufficient Switzerland.The 8year project (20222030), partially
funded by the Swiss Federal Office of Energy (SFOE) and sixteen research partners, will
be executed in form of applied research and development at the integfdmetween
markets, technology, policies, and society and provides an excellent opportunity for long
term research into transdisciplinary change management using a Living Lab approach.

Within the project, four Living Labs and one Prd.iving lab in Switzerland will provide
the setting and context for multistakeholder experimentation across six thematic areas
including Smart Energy Users Energy at Work Sustainable Mobility Energy
Communities and Cooperatives at District Leyedffordable & energyefficient housing
and retrofitting and Low Carbon Recreational CitiesThe labs are conceptualized and
operationalized using a thredevel perspective for Urban Living Labs (Schuurman, 2017):

1 Macro level: governance of the ULL, focusing on organizational and stakeholder
management challenges,

1 Meso level: projects in ULLSs,

1 Micro level: methods and tools for interventions in ULL

The threelevel perspective is also used for targeted support for Living Lab practitioners
and managers, and researchers active in Living Labs, in the form of capacity building
activities related to governance, stakeholder management, project implementatio

methodological consideration and use of specific tools, implemented through an online
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platform and a series of workshops.

The methodological approach presented in the remainder of this work is mainly
concerned with the meso and micro levels, empirically focusing on Lantern work
packages, potential spinoffs and continuation activities, and individual methods and tools
implemented as part of the work package tasks and interventions. The main research
objectives are as follows:

1 To provide a comprehensive review of the proposed methods and tools by the
Lantern Researchers at each step of the LLIP

1 To obtain feedback from expert practitioners in Living Labs, transition and
Reallabore on the methods and tools proposed

1 To build consensus on the methods and tools using a Delphi method approach

1 To identify new research methods and tools throughout the innovation lifecycle,
to drive collaborative, user centered, open innovation and design thinking as well
as scalaup methodologies and measures.

Methodology

A systematic literature review (Tranfield et al., 2003) to study the conceptual genealogy
of the theoretical frameworks preceding and contributing to Living Lab methodologies
(i.e., Reallabore, Sozialaboreparticipative methodology, social marketing, sustainable
transitions research, systems theory and particularly innovation systems, institutional
theory...) with reference to energy transitions is currently being carried out. The
keywords used in the seahes included quantitative, experimentation, coreation,
Living Labs AND Transitions,institutional logics, practitioners, Cecreation methods,
Design thinking Process, G®esign methods, Living Lab methods, transdisciplinary,
energy transitionand consensus.

The strongly trans and crossdisciplinary nature of the Lantern consortium with more

than 60 researchers and 10 Living Lab Practitioners, as well as the heterogeneous
backgrounds and research aims of the conso
opinions and preferences on the tools to be used within the consortium work packages

and in individual interventions. Initially, a review of methods and tools proposed at each

step of the LLIP was undertaken and a matrix of tools wasaeated.
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The Delphi method was defined as an approach of choice for reviewing the Living Lab
methods and tools in theLantern proposal based on its flexibility of implementation
together with a focus on consenstgathering among expert practitioners. The method is
based on the principle that forecasts (or decisions) from a structured group of individuals
are more accurate tharhtose from unstructured groups (Linstone and Turroff 1975; Okoli
and Pawlowski, 2004)A high-quality delphi method identifies the most impadiant issues

of interest by engaging qualified experts. Our approach adds to the sifgdeel sample
approach, often taken as standard in qualitative research (Okoli and Pawlowski, 2004),
by engaging two expert panels representing distinctive and partiafigparate groups of
knowledge: one panel consisting of research professionals engaged in the Lantern
consortium as WP leaders and/or task leaders (12 members in total), and a second panel
consisting of practitioners in Living Lab, Transition Lab and Reallabsettings (28
members in total). Selection criteria for the first panel were solely relesed, i.e. the
individuals assigned the relevant role within the consortium were invited to join the
panel, while the selection approach for the second panel usedcambination of
snowballing and seHassessment based on i) current engagement in a lab/experiment
setting, ii) utilisation of participatory and design thinking methods and tools, iii) €o
design and experimentation with (innovative) solutions and iv) expence, in a partner
role, in at least one energyelated project. While overall the methodological approach is
qualitative-dominant, the first panel (Researchers) is approached using predominantly
qualitative methods in the form of semstructured respectrely structured interviews
while the second panel (Practitioners) is approached using a mix of quantitative
(preference scoringbased survey) and qualitative (focus group discussion also including
members of the first panel) methods. The moment of analya@oss the methodology is
nethier ex-ante nor expost.

In terms of sequencing, the approach consists of a series of distinctive steps, with the
research team collecting, analysing and synthesising data in between each step and using
them to inform the tools applied in the subsequent one. In this way, a qudslogue is
established between the two groups, followed by an -@ite exchange in the final step.
The following is an overview of the approach sequence:

1 Preparatory Round (Round 0), ApriMay 2023: semistructured interviews with
members of the first panel (Researchérd.antern WP leaders and task leaders)
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1 Delphi Round 17 May 20231 Quantitative questionnaire sent out to the second
panel LanternLiving Lab manager& External EU Practitionerq20))

1 Delphi Round 21 August 2023 Structured interviews with members of the first
panel (Researchers), based on questionnaire results

1 Delphi Round 31 September 2023 On-site focus group discussion combining
members of the first panel (Researchers) and selected members of the second panel
(Lantern Living Lab managers & Practitioners)

In line with the Delphi method logic (Linstone and Turroff, 1975), a consensus position
on the utilization of Living Lab methods along the Living Lab Integrative Process is
sought following each step, with the core dialogue taking place between the two g@lan
The final round of the approach will lead to an integroup consensus, representing the
shared positions of both panels.

Following the delphi method a cascade approach will be applied to deep dive into the
results and to explore further the competing institutional logics, and methods on barrier
definition using semistructured interviews with Practitioners outside Lantern mject.
This will form part of a separate research paper.

Conclusion

Other than the direct benefits for the Lantern project in undertaking this comprehensive
review of methods and tools and the application of the Delphi method in building
consensus, the research has relevance for the wider Living Lab Community by bringing
the energy and environmental practitioners together with scholars working in these
areas. By identifying common grounds as well as potential conflict areas, further
collaboration as well as methodological exreation will be enhanced.

There are several European projects currently working in the energy sector (o0PEN Lab,
SCORE, DomOS, 2ISECAP) where the LLIP is now being used to solve the wicked
problems associated with the energy transition. Comparisons of methods and tools by
Practitioners applied in theprojects aswvell as their impacts will help to determine the
effectiveness of the application of the LLIP methodology, as well as for scale up of social
and technological innovations.

Given the urgency and importance of the energy and climate crises, many Living Labs
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across Europe are diversifying to solve these problems and will greatly benefit from this
research because it provides a practical demonstration of what methods and tools are
applicable at what stage of the innovation process and in an energy context aow to

use the delphi method to build consensus amongst a variety of actors with dynamic
capabilities and competencies. Indeed, the approach is expected to reveal tensions when
opening up the research proposals for feedback while also contributing to better
participation in the long term, and sharing of new tools and approaches between the
Living Lab, Transdisciplinary and Reallabore Communities. The methodological
approach will later be expanded out to review methods and tools through the lens of
learning theories and knowledge frameworks.
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Abstract

With Living Lab (LL) research and infrastructures supported by LLs increasing
exponentially over the past two decades, there is a need for clear and fluid language,
understanding and communication among the LL communities and all those who come
intocontad with LLs. We present a OResearch in g
identification, definition(s) selection and validation through internal and external
consensus) in the creation of an open access dynamic Living Lab Lexicon.
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Introduction

The first descriptions/definitions of Living Labs (LL), as environments for designing,
developing, testing and evaluating communication technologies and services in early
stages of the innovation or as a useentric research methodology for sensing,
prototyping, validating and refining complex solutions in multiple and evolving redife
contexts, appear in 2005 (Pierson & Lievens 2005; Eriksson et al., 2005). Since then, a
number of definitions have surfaced, providing variations on main themes describing
Living Labs, such as: userentric environments for open innovation (Schaffers et al,
2007), collaborations of publigrivate-civic partnerships (Feurstein et al., 2008),
platforms with shared resources (Leminen et al., 2017), to name a few. The European
Network of Living Labs (ENoLL), describes LLs as open innovation ecosystems in real
life environments based on a systematic user-cation approach that integrates
research and innovation activities in communities, placing citizens at the center of
innovat i on. 0 L L scredtianc napd prototypimgo& testing and scaling up
innovations & businesses, providing (different types of) joiv@lue to the involved
stakeholders.

In 2020, the Horizon Virtual Health and Wellbeing Living Lab Infrastructure (VITALISE)
project brought a new era to LIResearch, Development and Innovation (RDI) services

by introducing the LLs as Research Infrastructures (RIs). VITALISE aims to strengthen
the LLs position in the worldwide RIs roadmap by assembling and harmonizing processes,
procedures and tools across tl&uropean Living Labs including some Canadian Living
Labs. This collectively espoused endeavour is ultimately leading to effective andlfl
access for researchers, as well as knowledge transfer and exchange among LLs centered
on the health and weltbeing domain.

As European LLs gathered around the main theme of harmonization, it became clear that

one of the first activities that would help ensure fluid and transparent communication
woul d be the establishment of a o6common | 8
though the VITALISE consortium members all have extensive experience in LL

met hodol ogy and research, the 6l anguaged6 an.
concepts, even if the core meaning was often similar. As one can imagine, this sometimes

led to confusion and misunderstandings that became even more apparent when talking

to different O6playersé6é within the LL c¢commu
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became even more pronounced when interacting with individuals who are novices or
those completely outside the LL community. With the overall vision to facilitate and

increase understanding and communication be
communities and all those who come in contact with LLs, we decided to create a
VITALISE Living Lab Lexicon (LLL) where LL key terms are identified, defined, and

shared with the LL community and beyond. During this process we also remain mindful
that certain terms have variations in meaning depending on the context in which they

are used.

The Current Project

To respond to this challenge, we assembled a team of VITALISE researchers from
European and Canadian LLs. The team was supported by external experts in the fields of
linguistics and psycholinguistics, as well as by a medical librarian.

Objectives

The following five (5) objectives were pursued:

1. Determine and select which LL terms to define.

2. ldentify already existing definitions.

3. Consider who the target audience(s) is (are). What are their potential backgrounds?
Consider having a primary definition for each term and potentially a secondary or
tertiary definition based on context and the user.

4. Establish a process that will result in the definitions that we propose for the selected
terms.

5. Propose definitions for the terms selected within a framework representing the LL
process and reality.

Methods and Preliminary Findings

In addressing the first objective, we began with a small number of terms which were
nevertheless representative of the most frequently used terms in Living Lab research. To
avoid selection bias, we opted for a systematic search through the literature tatz a
corpus of articles containing relevant terms. A health sciences librarian conducted a
multi -file search of MEDLINE, EMBASE, and PsycInfo on the Ovid platform using the
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syntax (Living adjl lab*).mp. on August 12, 2022. The search found 854 citations across
the three databases; duplicates were removed using the Ovid platform, leaving 567 unique
citations. These were imported into Rayyan, a screening platform often use&aoping

or Systematic Reviews (Ouzzani et al., 2016). At this point, for articles to be considered
for inclusion in the corpus, they had to have been published in 2008 or later and to have
utilized a Living Lab methodology or to have included key wordsduc as #fAl i vi ng
creation, real life settings, user centered, interactive exchange, interdisciplinary and
transdisciplinary research, innovation, users as partners, controlled environment,
participatory designo i n t he imthe fartickec t 0
Furthermore, articles had to have at least an abstract in English or French. Following a
similar selection process to the one used in scoping reviews, two reviewers judged the
eligibility of each citation. The Rayyan platform also allowsne to vote on eligibility of

an article to either: 1) Include (if relevant), 2) Maybe Include, or 3) Exclude if not
relevant. The majority of citations also provided a full pdf of the article. Of the 567 articles
initially entered, 173 were initially included, 340 were excluded, and 54 were in the
OMaybed category. For those articles assi
resolved conflicts.

In addition to the articles identified by the search above, we also added the papers
included in the proceedings of the ENoLL Open Living Lab Days (204@322). Articles
selected from the two sources, the literature and the ENoLL proceedings were treated as
two separate corpora and the ensuing analysis was also conducted separately in order to
avoid bias.

At a second step we compiled the list of articles and ENoLL papers and downloaded all
the pdfs into Word Stat, a wordmining software (Provalis Research). Using WordStat,
we calculated frequency of occurrence and percent of occurrence for single word terms
(e.g. user), for tweword terms (e.g. real life) and for threavord terms (e.g. technology
innovation management). Thse counts were calculated separately for the articles
identified from the literature and for those obtained from the RoLL proceedings. When

we compared the two sets adata,we observed that there were minor differences and
thus proceeded to consider tme as one setTable 1 presents the top ten (10) terms
identified from the articles and ENoLL papers combined.
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Tablel. Top 1-word, 2-word, and 3-word terms

FREQUENCY NO. CASES % CASES LENGTH TF = IDF
LIVING 14389 ELS ] 98% 1 127,0
INNOVATION B625 314 0% 1 385,1
LAB B366 332 95% 1 171,0
RESEARCH 2078 334 96% 1 1441
LABS 6389 297 85% 1 439,7
DESIGN 4814 310 89% 1 241,7
USER 4420 292 84% 1 3368
SOCIAL 4292 317 91% 1 1739
PROJECT 4201 i B9% 1 205,1
USERS 3960 285 82% 1 3435

FREQUENCY NO. CASES % CASES LENGTH TE = IDF
LIVING LAB 7223 326 94% 2 204,9
LIVING LABS 5678 293 84% 2 4242
OPEN INNOVATION 1184 182 52% 2 3333
OLDER ADULTS 964 70 20% 2 6714
REAL LIFE 739 196 56% 2 184,2
CASE 5TUDY 645 169 49% 2 202,3
END USERS 635 146 42% 2 239,5
LONG TERM 584 156 45% 2 2035
HEALTH CARE 562 98 28% 2 309,3
INNOVATION MANAGEMENT 559 146 42% 2 210,9

FREQUENCY MNO. CASES % CASES LENGTH TF = IDF
URBAN LIVING LABS 377 72 21% 3 258
TECHNOLOGY INNOVATION MANAGEMENT 317 115 33% 3 1524
URBAN LIVING LAB 142 49 14% 3 1209
OPEN INNOVATION NETWORKS 124 a5 13% 3 110,2
BUSIMESS MODEL CANVAS 104 15 4% 3 142
USER CENTRED DESIGN o1 55 16% 3 729
LIVING LAB SERVICES 73 9 3% 3 1159
PUBLIC SECTOR INNOVATION 65 8 2% 3 106,5
LIVING LAE NETWORKS B4 32 9% 3 66,3
SUSTAINABLE DEVELOPMENT GOALS 57 25 7% 3 65,2

At a third step, and following a consensus process, we selected the top 50 terms with
regard to frequency of occurrence and % of occurrence across the different corpora. These
would be the first terms that would be defined. We then proceeded to searchédarsting
definitions in the literature. In parallel, a concept map was created, and a subset of the

selected terms was mapped onto the concept map, as seen below (Figure
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Figure 1. First draft of the Living Labconceptmapwith terms

Working within the principles of the LL methodology, we used an iterative approach of
consultation in smallgroup and then in a larger working group attended by VITALISE

LL researchers during a working session where the goal was to examine/debate existing
definitions for suitability and appropriateness, identify new concepts linked to the chosen

terms, discusshitem and arrive at a consensus that resulted in maintaining some of the
original definitions and alteri-onge attihoerrds .t |
original definition that appears on the graph was changed to: Creating new value for and

with the relevant stakeholders in a collaborative process. We also added the most recent
revision of the definition of o6living | abé

We then proceeded to work on the Stakeholder typology. Following discussion and
consensus the following changes were made as shown below in bold: Stakeholder
typology was replaced by Stakeholder involvement and two new categories were added.

A Lead user

End-user

Consumer became Customer
Expert

Non user

To Do Do Do I

Target user
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A Early adopter

During the same working session a new concept map was created, comprising the changes

proposed by the group (Figurg).

Current Concept Map LIVING LAB
Living Labs are real-life test and
experimentation environments
that foster co-creation and open

innovation among the main actors

of the Quadruple Helix Model

Co-creation
The collaborative process of
creating new value for and

Living lab
services

Multi-stakeholder
participation
Taking a holistic
view on society,

with the relevant
stakeholders

Multi method approach
each LL activity is problem driven.
Therefore, the methadological

approach towards every

ta connect and
partner up with
relevant
stakeholders

Orchestration
LL operates as the
orchestrator within the

Degree of

individual activity will be selected involvement open innovation involving
based on the expected outcomes - ecosystem Open stakeholders from
of the activity and the User driven Innovation the quadruple helix

stakeholders who needs to be model

involved.

User centric/ ecosystem

centered
Innovation Stakeholder involvement
process
Lead user Quadruple
TRL1 (or innovation helix
readiness level (IRL)) End-user P
, Active user involvement fzen
— TRL2 3
Living lab ; LL involves relevant
research / TRL3 stakeholders 'actively' in all Customer Public sector
infrastructures / TRLA relevant activities, ensuring User
g their feedback is captured panel Expert Private sector
TRLS and implemented
throughout the whole Education
TRL6 -
Living Lab environments B ] lifecycle of the innovation Non-user and research
LL operates in laboratory, TRL?
operational and relevant Target-user
settings of the TRL8
stakeholders TRLS Early adopter

Figure 2. Most recentLiving LabConceptmapwith terms

Conclusion and Next Steps

While several LL terms have already been defined and validated there saeeral other

terms pertaining to living labs and to the living lab methodology for which definitions

need to be identified and validated. These include terms already identified and presented

in the VITALISE deliverable D4.5 Living Lab Guidelines (first vsion). Furthermore, the

variety of concepts associated with LLs operating in diverse environments will be

explored. As a further step we will seek to obtain feedback on all of these terms and
definitions from a | ar ger pEoconkortion, asvelllag ber s 6

from novices in the LL experience. This will allow us to obtain external validity on the

set of definitions. In parallel we will also seek feedback from other groups of potential

users (Academia, Industry, Government, Citizens),e¢osure that the definitions included

in the Living Lab Lexicon will reflect the diversity of context and use. In the end, all

feedback and information will be compiled and imported in what will become an Open
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Access Dynamic Living Lab Lexicon.
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Abstract

In their attempt to innovate, companies need to develop custom software products that
in most cases need to be -aweated with endusers. The use of a lowode platform can
facilitate this process by allowingrequirements gathering based on real interactive
mockups designed by nottech users through the use of a lowode tool. Through this
co-creation phase, endisers can navigate on the real mockups and provide valuable
feedback. After this cecreation/crowdsaurcing phase with stakeholders, the owners of
the platform (non-tech users) can easily transform the mockups to software code ready
to be deployed. Living labs can consider the use of l@mede tools to enhance their

portfolio of services.

Key words

#low-code, #mockups, #MVP, #livinglabservices, #innovation, #requirements
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Problem statement

In their attempt to innovate, companies need to develop custom software products that
in most cases need to be -@yeated with endusers. However, developing software
products is costly and time consuming mainly due to the very limited software
engineeringresources available worldwide (500K developers are missing from the job
market in Europe). At the same time, gathering appropriate requirements is not an easy
task and sometimes the methodologies used are not sufficient.

Methods/approach used

We propose the use of WABLIRKttps://wabli.eu), a low-code (and necode) platform that

facilitates rapid prototyping for bootstrapping the design process and generating ready
to-deploy innovative web applications. In WABLI, the approach that is being used is the
following:

1. SMEs can easily design the pages of their innovative products. In accordance with
best practices in Ul prototyping solutions, WABLI allows netech users to define
the application layout (both web and mobile) in the form of interactive mockups.

2. Stakeholders (citizens, endsers) can now be involved (early in the design
process) and can navigate through the real interactive mockups. Stakeholders can
provide structured feedback (crowdsourcing) on every single page of the
application. They are prowled with a clear view of the end product, and they are
given the ability to modify and comment all entities in a consistent manner.

3. After the mockups have been refined and approved by the euaders, the owner
of the application (nontech) can easily create the data model of the application.
The requirements are automatically being extracted and the application is ready
to be deployed.

4. Through WABLI 6s aut oma tend (nodegsd monggosa) er at o
MongoDB) and frontend (HTML, CSS, Javascript) code is automatically being
generated. Users can download the source code of their application and deploy it
either automatically on WABLIservers or at their premises.

Results/outcomes
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Using WABLI, or a similar lowcode platform, startups and SMEs can -coeate
innovative products in a cosefficient and time-effective manner. Enduser involvement

is the key in the development of useful, usable and innovative products and has positive
effects on the success of product and user satisfaction. Living Labs can provide to their
customers lowcode solutions to allow them easily coreate their MVPs.

Why WABLI?

The increasing need of innovation and digitalization is expected to enhance the use of
low-code development platforms. The time for loweode is now. WABLI provides the
place where startups and SMEs can -ceeate fully functional data driven web
applications on without the support of software developers. WABLI turns netech SME
employees into software builders. WABLI has been used successfully by startups to create
their prototypes. It is important for the public and also for the Living Labs to be aware
that such tools exist and can speed up the development of MVPs involving-e1seérs in

the design of their products.

It would be interesting to examine whether Living Labs could be interested in such a tool.
WABLI could be provided for free at least for one year to all ENoLL members. Living
Labs can use WABLI as a service to their customers to allow themcoeate their
innovative web applications with their end users.
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Abstract

Circular economy (CE) solutions represent one key element in achieving the ambitious goals
of Twin transition and the Sustainable Development Goals in Europe and beyond [1,2].
Especially when intertwined with the objectives of Green Deal and the relatedhet
ambitious European and national policies, these solutions may be perceived as barriers or
even inhibitors, as they often challenge the existing technological prospects and business
models. This is often the case especially in heavy industrial sectohsas manufacturing
industry requiring expensive, longerm and largescale investments in process or
production equipment and facilities.

Additionally, turning the mindset and processes to be in favour of circular economy may
also bring disruptive new business possibilities. Furthermore, integrating circular economy
solutions into innovation processes requires new, upgraded or updated coemeds and
skills in order to be effectively and efficiently benefitted. Approaches and tools such as
Living Labs are the key in designing and implementing CE solutions holistically on
production and business levels.

In our approach aiming at supporting integration of circular economy into manufacturing
innovation ecosystem we study 3D printing possibilities as part of disruptive solution for
wider CE adoption. 3D printing as a feasible and agile production method wffa fruitful
playground to innovate and tese.g.,bio-based materials and sustainable production. The
approach focuses on creating an innovation process with commercial users and research
organisations of advanced research and innovation infrastructuaesl their related service
models.

The Living Labs approach emphasizes the engagement of all relevant stakeholders of the
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value chain, applying open innovation procedures to all activities, and demonstrators in-real |
life environments, not just university labs. Specific focus is on SMEs, boosting their
competitiveness in the ecosystem. TAMK Knowledge Transfer Charter (KTCgssential

part of the innovation process when enhancing adoption of CE solutions within
manufacturing companies [3,4]. Physical platforms for these testbeds are offered via SIXLabs
Initiative in Tampere Region. Additionally, the facilities and factories abur industrial
partners serve as redife environments for cacreation.

In this outline we present a case focusing on 3D printing combined with circular economy
solutions in manufacturing industry innovation ecosystem. The innovation process builds
on learning environment formed by open innovation testbed for handms trials and
knowledge transfer for ecosystem network. The case investigates and pilots the utilisation
of bio-based materials, bridging the gap between new technology early adapters and
mainstream manufacturers. Improvement of an integrated knowledge valorisatioogess

is especially essential for SMEs, as they often form the cornerstone as innovators and early
adaptors of new technologies. In the meantime, they are still also often struggling with
scarcity of resources and agile ways to innovate. The effectivduson of all the value chain
stakeholders in both CE and manufacturing ecosystems enables the effective transformation
towards more sustainable and green manufacturing.

Interest group within the Living Labs community are members with high passion towards
integration of circular economy solutions into innovation ecosystems of various sectors.
More specifically, there is a need for deploying innovation process actions imeanies,
midcaps and SMEs in traditional industrial sectors where the introduction of CE is utmost
demanding but also might have the greatest effects on the Green Transition in the long run.

By presenting and sharing our case we hope to get feedback from the Living Labs community
to improve our approach, tools and cases. We look forward to gaining new partners for
future collaboration and elaboration of the process jointly with our networks ebmpanies
and SMEs in international project contexts.

Keywords

Innovation ecosystem, Innovation process, Living Labs, Manufacturing, SMEs, Circular
economy
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Abstract

Living labs have become vital settings for catalyzing transformative learning, responding to
the pressing need for substantial societal change. The demand for such change arises from
the recognition that addressing modern challenges requires profound tidoss. However,
guestions linger regarding the efficacy of learning within these dynamic environments.

Our exploration therefore investigates the potential of reflexive monitoring as a catalyst for
transformative learning within living labs. Reflexive monitoring, a continuous process
closely aligned with the goals of living labs, facilitates the consciousdaaction-oriented
monitoring of projects and programs. It encourages the critical examination of assumptions
and promotes radical changes through various methods such as learhistpry workshops
and dynamic learning agendas.

This research identifies three transformative learning opportunities within living labs
through reflexive monitoring: collective reflection and shared learning when addressing
systemic challenges, monitoring systemic impact to unveil enduring changes, hnking
experimental insights with established practices for widespread replication.

Key words

Learning-by-doing, Reflexivemonitoring, Learning history workshop,
Systemicbullet journaling
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Outline
Living labs, the ideal places for transformative learning.

Today, both citizens and governments demand transformative changes. This demand
appears to stem from a growing understanding of the type of change required to address
presentday challenges: transitions (Geels et al., 2011).

In contrast to traditional science, living labs offer the potential to initiate such
transformative learning. They encompass changes in technologies, organizational structures,
and social norms that shape society (Schuurman et al., 2015).

But do \wveiectiGely2 ar nd

Living labs are frequently proposed as capaeclyilding initiatives, e.g., in sustainable
agriculture. In this domain researchers have explored the operationalization of the living lab
approach through systems thinking and reflexive monitoring (Potters et al., 2018). They
noted that the analysis, monitoring, and evaluation ofving labs, as well as their
effectiveness, are however limited (Potters et al., 2022). Yet, the specifics of how social
learning is encouraged in living lab settings and how to festthat environment remain
vague.

Likewise, through observation, interviews, and active participation in three completed and
three ongoing living lab initiatives, we found that conscious methods for learning are rarely
present. Instead of a genuine desire to learn, the focus is often dribg time and output
pressures, as well as the established practice of continuous reporting. While partners and
participants may not express a strong urgency to learn better or more effectively, they do
display enthusiasm for being informed about and intdoicing more structure into their
learning processes.

So, how can we learn in a transformative way?

One option is through reflexive monitoring. Reflexive monitoring and living labs are well
aligned due to their shared ambitions of initiating and accelerating systemic change, as well
as their engagement of stakeholders (Van Mierlo et al., 2010).

Reflexive monitoring is a continuous process that enables effective steering of sustainability

259



projects and programs. It allows to track experiences and insights while encouraging the
guestioning of assumptions and fostering radical innovation. Various formats can be
employed, including learninghistory workshops, systemic bullet journaling, and dymic
learning agendas.

By introducing 'reflexive monitoring' in living lab settings, we have identified three
opportunities for transformative learning.

First, when different experiments within a living lab setting address the same systemic
hurdles- which requires a thorough system analysighere is an opportunity for collective
reflection, shared learnings, and mutual inspiration.

Second, if the challenges being tackled are genuine transition challenges, it becomes possible
to monitor and scrutinize the level of systemic impact and dive beneath the surface
(Davelaar, 2021), uncovering enduring changes.

Third, if it is feasible to connect the experimental space of living labs with conventional
practices, it becomes possible to monitor how the acquired insights can be replicated to
policies, companies, and individuals (Gorissen et al., 2018).

And, what can you do?

In conclusion, we propose reflexive monitoring as an opportunity for living labs to question,
envision, and initiate systemic change in what we do, how we organize ourselves, and what
we value the most. Visihttps://nexuslearn.vito.beempower your living lab and unlock the

change.
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Abstract

The SocKETs project have used social living labs as a methodology for engaging tech
representatives, citizens and other stakeholders into -creation, experimental and
participatory process around three KETlsased innovation ecosystems (circular economy,
eHealth and industrial automation). The outcomes of the SocKETs Labs have been used to
create an online guide on engaging citizens and societal actors in tech development and an
online exhibition that explores the intricated relation between society and tegology.

Key words

Social engagement, Coreation, living labs, KETSs, societal challenges
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The main problem statement(s)

Societal challenges demand a more responsible relationship between technology and
society. Disruptive technologies such as artificial intelligence (Al) or Internet of Things (1oT)
have a significant potential to provoke societal transformations such aghia case of Key
Enabling Technologies (KETs). Technological innovatiokeeds to become more responsive

to societal challenges and concerns, to stay in line with the increasing demand
for accountability within tech development through new laws, policies andquality
standards. The SocKETs projects has examined how technology actors can engage with
citizens and societal actors to make the development of novel technology and technological
products more sustainable and responsible.

Methods/approach used

In the SocKETs project we have combined the Living Labs approach with the social lab
method (Hassan, 2014) to promote societal engagement into tech communities focused on
KETs. This has been done through sBocKETsLabs across Europe with the aim of
establishing the right conditions, resources, and tools to facilitate Societal Engagement
activities using cecreation tools. The labs have been focusing on three innovation
ecosystems: eHealth, artificial intelligenc@ industrial automation systems and cirdar
economy. All SocKETs Labs followed a similar structure based on three predefined
momentums that comprised three different workshops: Design workshop, Maturation
workshop and Celebration workshop (Mendibil et al., 2021). However, each Lab dealt with
different societechnical and socieethical challenges and engaged different type of
stakeholders and citizens. The six labs were able to gather researchers, industry
representatives and citizens to develop and-cmeate solutions, prototypes and alternatives
that can be responsive towards societal needs and challenges.

»
/

(
. g LIVING EXHIBITION
[/ PROTOTYPE AND TEST A Online and displayed in 6

[ EXPLORE | S

CO-CREATION TOOLBOX
OCTOBER 2021 JUNE 2022 for public engagement in
industry
= = > : - e ~ - INNOVATION STRATEGIES
’ i ehei and design suggestions
DESIGN MATURATION CELEBRATION
WORKSHOP WORKSHOP WORKSHOP G00D PRACTICES

and recommendations on

1o explore the socio- to develop and 10 test these deas and So-oraation

ethical issues related to prototype ideas suggestions and decide on
KETs development in and suggestions for the next steps to go further
your field innovation

Figure 1. Stage®f societalengagemenprocessn SocKET4.abs
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Results/outcomes

Findings from the experimentation enabled by the s&ocKETs labs have been employed in
different ways. Some of these learnings (Jiménez Iturriza et al., 2022) have been used to
devel op the online guide O0The Guide Towards
Engage mmnetThe Tech Industry's Guide (sockefsocreation.eu) which aims at

helping tech industry actors in navigating how to engage citizens when developing new

technologies and products. Other conclusions extracted from the SocKETs Labs have
contributed to set up gphysical and online exhibition that displays the relation between
society and tech innovation $OCKETS OnlineExhibition (socketscocreation.eu).

Why is this presentation of interest for the public?

Outcomes of the SocKETs project can be interesting for the audience of OLL event as this
initiative has provided interesting insights about how to promote societal engagement
around KETs through cecreation and participatory processes. Furthermore, a dedex
guide provides a modular approach to help other similar endeavors in in the tech industry.

What do you want to get out of the presentation?

We want to be present at OLL for sharing our findings, raising awareness of social
engagement and inspiring others. Last, we want to promote debate and discussion around
the role of cacreation in industry through similar guides to the one that has beenggluced

in our project.
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Abstract

Living Labs (LLs) provide a framework for convergent @mreation among companies,
research institutions, and governmerggencies led by citizens. However, citizeled LLs are
rare, and there have been few studies on citizelniven LL management. In Japan, many LLs
have been established by local governments or universities, focusing on service
development. However, achievingthe proactive participation of diverse residents is
challenging due to the structural contradiction of LLs, which, despite being citizeltiven

in the ideological form, require institutional and policy involvement of governments and
businesses. Practicalesearch on the sustainable management of citizénven LLs is
required to overcome this contradiction. To sustainably operate a snsalhle, bottoraup LL,

it is necessary to clarify how citizerdriven LLs can benefit businesses, research institutions,
and governments.

Oyamachi Living Lab is a citizerdriven LL launched in 2022, a c@reation of residents of
Oyamadai area and Tokyo City University, based on the community of the Oyamachi
Project, in whichresidents and various stakeholders, such as schools, shops, and universities,
participate and act informally.

We analysed the motivations and incentives of each of the four sectors participating in 10
diverse projects at Oyamachi Living Lab, conducted in 2022. We found that Oyamachi
Living Lab provides exploratory and crodsorder opportunities for each actor totep outside
their expertise and explore a different approach to the current way of conducting business,
with new partners and ways of working together, building more flexible relationships. For
each sector, the strength of citizedriven LLs is that they spport exploratory and cross
border efforts.

Key words

Citizen-driven Living Labs, Quadruple Helix Model, Mativation, Incentives, Operational
sustainability
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Introduction

Living Lab (LL) is a framework for convergent coreation among companies, research
institutions, and government agencies led by citizens. It is based on the Open Innovation
2.0 framework and the Quadruple Helix Model (QHM) in which governments are
prioritizing greater public involvement in innovation processes (Hossain et al., 2019).

However, citizenled LLs are rare (Steen & van Bueren, 2017), and there have been few
studies on citizen participation, motivation, and communitpased LL management. In
Japan, many LLs have been established by local governments or universities with & fmcu
service development, but the proactive participation of diverse residents is challenging
(Akasaka & Nakatani, 2021). This is due to the structural contradiction of LLs, which, despite
being citizen-driven in the ideological form, requires institutionband policy involvement

of governments and businesses. Practical research on the sustainable management of-citizen
driven LLs is required to overcome this contradiction.

Previous research suggests issues with developing incentive schemes for each stakeholder.
LLs focusing on a particular service or product technology system are more likely to attract
stakeholders because each stakeholder has direct incentives. Howeveéid, sithat are more
interested in social systems, the incentives are collective and benefit individuals less directly.
Moreover, the core members who gather with intrinsic motivation to participate and those
who participate peripherally differ (Puerari et al 2018).

To sustainably operate a smadcale, bottoraup LL approach, it is necessary to clarify how
citizen-driven LLs can benefit businesses, research institutions, and governments. In this
study, we analysed the motivations and incentives of each of the fourtsesparticipating

in the Oyamachi Living Lab which was established in Oyamadai, SetagkyaTokyo, in
2022, to determine management methods for creating a sustainable innovation ecosystem
through the interaction of diverse participation centred on citizedriven LL.

Practices of Oyamachi Living Lab

The Oyamachi Living Lab originated from the Oyamachi Project, an activity in which
residents of the Oyamadai area, elementary and junior high schools, stores, universities, and
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various other groups participate informally. The Oyamachi Project was establishe@047,
with "learning"” and "connection" as keywords. The project has hosted workshops at
elementary schools and exchange events in the shopping district, creating social capital and

Figure 1. OyamachiLiving Lab

spontaneous activities that had not existed previously in the area (Sakakura, 2021a). Driven

Table 1. List of projectsconductedin 2022

by the Oyamachi Project, the Oyamachi Living Lab opened in April 2022 in a renovated
two-story wooden store building facing a shopping street with a community space on the
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