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Reframing Transition Pathways and Values Through System
Innovation Across 9 European Regions.
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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 regioml adaptation pathways and strategies across 15 countries, we implement the
System Innovation Approach, a practiebased framework for innovation based on Living Labs
where diverse pools of stakeholders s@sess the state of their system andaesign a@aptation
pathways. Living Labs are developed through a series of three 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 challengesmovel ways. Beyond local problensolving, 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 arperceived by Living Lab participants as core drivers for collective 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 typet o
innovations required are sockdechnical, 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 Innoi@is i is 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 brings together 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 climel@ed challenges, such as urban
heatwaves, flooding, water management, heritage preservation, anddbiersity loss. The
selected regions are the Athens metropolitan area (case study 1), Mediterranean ports (case
study 2), the Main river region in Germany (case study 3), the transboundary Ohrid and Prespa
lakes region (case study 4), the Canary Islandsge study 5), the transboundary Black Sea region
(case study 6), Southern Denmark (case study 7), the Torbay & Devon County in the United
Kingdom (case study 8) and the island of Sardinia (case study 9).
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Figure 1. The nine ARSINOE CaseStudies

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 dealt with 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 probless ol vi ng pr oc e s s, entithemselves ds flasavy wi |
i n the solution or, indeed, apoblemsare bfterpiranoed | e ms

from technical perspectives alongiet excessive focus on technical aspects may prove harmful
I n t he | dWNhgnenew techinologiesére used to eliminate welunderstood system
failures or to gain high precision performance, they often introduce new pathways to large

scale, catastrophic failures. [é] these new,

those eliminated by thenew t echnol ogyo [ 2]. Therefore,
solutions, it is questions, not answers, that we need to look for, because once problems are
correctly framed, solutions immediately exist. All that is needed is tlis-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 adaptatdlement in such systems [2], it is crucial that
challenges are framed through a dynamic, mulstakeholder perspective.

Within ARSINOE, we implement the System Innovation Approach (SIA), a methodological
framework based on Living Labs, where a diversegb@f stakeholders selssesses the state of
their system, work together toward transformative visions, and -@esign adaptation pathways

for their region. SIA relies on systems thinking, design methods, and situated knowledge to
address complex challenge by examining the underlying structure of a system, seeing
relationships, patterns, and cycles [3]. Local Living Labs produce 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, decisiomakers, and citizens to move beyond the current state
and envision future scenarios that deviate from the expected curse of @i 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 spedfic time frame. This broad view can help identify the structural causes

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

ARSI NOEGs Living Labs take the form of thre
addresses a specific goal and produeggred e f i ned set of output s.
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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 #hbasis forenvisioning, it he second wor k s hwtlpthes ma i
goal of producinga future vision for the region and defining a timeframe for transformation.
Finally, during the backcastingxercise carried out in the third workshop, participantso-
designpathways for resilience, adaptation, and sustainabilitworking 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-psasting 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 to take owner
their initial circle.

The following section provides an overview of thgeneral 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 peelected between 4 and 6 major drivers,cslhn as fAwat €
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 participantods p
the mapping activity.

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

and statements consistently showed that the core issues identified by participants did not fully
match the researcheros i nitial hypotntdeensaths , r e
well-known issues. This result not only confirms the added value of the SIA for transition
framing processes, but also reveals how this type of action research positively impacts other

15



met hods and tasks carried out at the project:

Agod il lustration can be found in Case study
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 network, theeal
environment , infrastructure and healthon Beyc
involved in modeling activities wanted to take the opportunity to gather feedback on the
model 6s design.

Figure 2. Workshop facilitator with participants.

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

i nteractions, with, Afvizoe alfitomnd risesntvri v otnureend oO0a s
During the exercise, however, the topicfo Acommuni t yo emerged as a
regional resilience, shifting the approach
parameter to be incorporated in the models, but also, importantly, the very fact that an
unforeseen driver may emergetgiger s an evolution in the mode
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 providiéby Case Study 9 (Sardinia). This group works on the
Water-Food-Energy nexus, with a specific focus on durum wheat production chain
transformation to ensure optimization of water and land management, sustainability and
production stability. The initialfra mi ng, A Food security in cli ma
on well-defined questions with known answers: Increasing yield, improving sustainable food
production, adapting to climate change, enhancing short chains, raising awareness in
consumers, and impraing information on food safety During the workshop, however, the
groupds discussion shifted towards the need
more complex societechnical 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.
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Figure 4. Refined systemmayp for CS9elaboratedfrom initial workshop inputs
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Preliminary conclusions and next steps

Designing efficient transition pathways dmands new forms of problerframing that take full
account of the complex reality of contemporary societies and environments. The System
Innovation Approach provides a general framework to implement participatory research
involving diverse stakeholders andgerspectives. 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 viewpoints; 2) community
well-being and care are perceived as core drivers for collective att®) finding new ways to
tackle long-term social trends and transforming existing legal and financial frameworks, are
crucial to leveraging positive transitions; 4) therefore, the main types of innovations required
to achieve resilience and successfully phement transition pathways are socitechnical, 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,edtifying milestones

and innovation gaps. Outcomes from this process will help shape other ARSINOE tasks, such as
modeling, governance analysis, innovation pathways, financial tools, and calls for innovations,
all of which will have a direct impact on stakholders and communities and may become
examples of best practices for other regions, in Europe and beyond. In this sense, we expect to
maximize the impact of this project, facilitate inclusive transitions, and produce better research.

Acknowledgments
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Blue Transitions in the Black Sea: Living Labs as a tool to support
the transition to a sustainable blue economy in the Black Sea
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Abstract

This papercapturesan ongoingjoint initiative which sparsthree EU-funded projectsactive
within the Black Searegion, eachutilising living labsto supportthe overall developmentof
the Blue Economyin asustainablananner. The Black Seais a complexresourcerich socio
ecologicalecosystemnestled within a dynamic gec political space,thus providing both
fundamental challengesand greatopportunities within the Blue Economysectors.Eachof
the projects adopts diverse yet complimentary focii in terms of stakeholder groups,
geographiclocation, thematic focus and level of governance.The paper outlines the
overarching methodology of Systemsinnovation for Blue Transition implemented by the
initiative, before presentingeachproject and the activities undertakentherein. The paper
concludeson the potentialimplicationsheld by emergingfindings, both methodologicaland
thematic, on the sustainabledevelopment of the Blue Economy and related policy in the
region.

Key words

Living Labs,Co-creation, Blue Economy,Black Sea SystemsApproaches
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Introduction

The Blue Economyrepresentsthe overall contribution of seaspceansand other marine or

aguaticecosystemso anationor ar e g i weaitld Bhe E U &lse Economyisrecognizedas
amajor driver for developmentwithin Europe,andis clearlyidentified asapriority areafor

growth [1]. At the sametime, Europeanseasareoverexploited,beingplacedunder multiple

pressuregrom human activities[2], this hasled the EuropeanCommissionto acknowledge
the needto transition toward a sustainableBlue Economy[3]. This canonly 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 regionis regardedasa
0str &t e glag @cébnomic, geopolitical and trade corridor of strategicimportance,
connecting to the MediterraneanSea,and Europewith Asia and the Middle East.It is a
dynamic, heterogeneousegion characterizedby the ¢ 0 u n tgreat ecenomic potential,
diverging interests[4] but alsoan open conflict. That sad, the Blue Economy within 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 Burgas Vision 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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most polluted season the globe.The poor water quality hashad a significantimpact on fish
populations,andthe diversity of speciess gravelythreatened.The negativeenvironmental
effects of the poor ecologicalstatusinevitably harbour sociceconomic consequence®n
employment, food secuity, 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)arebeingimplemented

to support this transition, bringing stakeholdersat the core of the strategy.This current
researchin-progresgaperseekgo sharewith the Living Lab community insightsfrom the
current experimentson 1) how LLsareusedin the contextofthefi b Itwea n s2)owa@ n 0
systeminnovation approachhasbeenimplemented to trigger transformative processes3)

how collaborationacros€EU projectsstrengthenstakeholderengagemenimpacts.

Methodology
A Systeminnovation Approachfor Blue transition

The SystemlInnovation Approach (SIA) is a methodological framework which enables
systemicchangebasedon an interconneded set of 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 transitionmanagemen{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

interconnectedset of innovationsto drive the desiredtransition. In this context, LLsactas
open innovation spaceswhich foster co-creationwith users,the end result is expectedto

better solve stakeholdemeeds.Stakeholderareengagedfrom many different domainsand

scalelevels, in solving problems oriented 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 needsrelatedto the Blue Economy in the Black Sea,co-

defining common goalsin aform of a desirablefuture vision. Envisioning desirablefutures
is a critical steptoward creating a sustainablefuture [12]; it givesa senseof direction to

enablepositive transformation [13;14];finally, pathways canbe co-developedto drive the

regiontowardsa sustainablestate.
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Towardsa complementary stakeholderstrategyacrosseU 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@arsne researchand
innovation to co-developBlue Economypathwaysunder multi-stressorgor 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 beingafocal point for greaterinterconnection between physicaland socic-economic
sciencesVariousparticipativetoolsexploit and enhancethe inter-actorexchangeso create
alearning loop, raiseawareneson ecosystenservicesandtheir multi -stressorssurrent and
future, stimulateathinking fi o ofthe b o xdeveloptrust and collaborations to foster the
adoption and implementation of innovative ecosolutions. The main outputs will be
transformative pathwaysfor a sustanable Blue 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 Innovations to 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

Figure 2. The overarching framework for the interactions between the three projects
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The BRIDGE-BSsisterproject, DOORSwill link citizens, scienceand industry for the vital
regenerationof the Black Sea,stimulating a new wave of 'Blue Economy' opportunities
through the developmentof a Systemof Systemto addresshe human and climate change
impacts on 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
policiesand the useof innovationsto fill identified gaps.

Finally, the ARSINOEproject aimsat building an ecosystentor climate changeadaptation
solutions, it doesnot focuson the Black Seaspecificallybut hasa dedicatedBlack Seacase
study covering the Danube Delta in Romania,the Ropotami river in Bulgariaand 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 problems and envisagesolutionsin a regional
perspective.

Spacesor Change:EngagingStakeholdersvia a coordinatedset of
Living Labs

The first round of local BRIDGEBSLLs has involved more than 120 stakeholdersin 8
workshops representingall Blue Economy sectors.The workshops were divided into four
active participatory activitiesin order to identify 1) key Black Seaecosystenservicesfrom
the perceptionof local stakeholder?) pressuresand risksrelatedto ecosystenservices,3)
local challengesand needdfor the sustainablelevelopmentof the region,andfinally 4) Blue
Economyopportunities. The resultsallowed drawing a comprehensiveunderstandingof the
system,key driversand issuedo tacklesto transition towardsa sustainableEconomyin the
region. Findingsfrom the different local LLs turned out to be very similar acrossountries
calling for acoordinatedBlue Economy strategyacrosshe region. Within a secondround
of workshops,local stakeholdersn eachLL co-developedacommonvision for their region
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while the third workshop will dive into transformative processes$o support the 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. ddthes

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 potentiatdepancies with
local realities (BRIDGEBS LL outputs).

Two online international workshopstook alsoplacesofar. Following amapping of key land-
seainteractions, integrating the outputs of national workshopsin Romania, Bulgariaand
Turkey, datacollection 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
strong foundationsmust belaid to ensurethe that burgeoningBlue Economyin the region
evolvesand transitionsin a direction that is in harmony with sustainabilityand 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 system thinking and
transition managementmethodology allowed so far to a better understandingof complex
Black Seasystemsfrom sciencesocietyperspectivesn aniterative, interactive andreflexive
ways, and settingup priority issueslt will enablethe co-developmentof complementary
pathwaysbasedon the co-identification of a portfolio of innovations and actionsto support
the necessarylue transition.

A comparativeanalysisof the initial outputs of the BRIDGEBS local LLs and DOORS
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national MAFs will allow to assessvhether 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 BRID GE BStransformativepathways
which aim at providing aroadmapfor changein order to reachthe sustainablduture co-
designedoby local stakeholdersn eachcountry. The ARSINOEinternational LL provide the
fora for sharingexperienceand knowledgeacrosscountries.

Moreover, the framing of ajoint stakeholderengagementstrategyacrossnultiple European
projects is facilitating collaboration and sharing of experiencesof running LLs across
researchteams,contributing to the developmentof astronginterdisciplinary crosscountry
marine researchcommunity in the Black Sea.lt alsoprovides a better visibility to local
practitionerson 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 yetot 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. Sincefestival is built up from scratch every time the
event is hosted, adjustments can be made to its overarching system, and mutual
interrelations between different aspects of the system can be experimented with. To evaluate
the potential of FLLs as effectiveeal-life 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 festilea can host various stages of the
innovation process on different system levels.
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festival living lab, reatlife experimentation, evaluative framework, sustainable system
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Introduction
Transition, System Innovation & Living Labs

Trandgtioning 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, 2004)Although
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:

[ € for 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 thenfp. 539)

To achieve transition, innovation needs to take place on multiple system levels (Seimat
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 reéfe settings, are living
labs. Leminen, Weterlund and Nystrom (2012) define Living labs as:

[ €] physi cal regions or virtual real i ties
form public-private-people partnerships (4Ps) of companies, public agencies,
universities, users, and other stakeholds all collaborating for creation, prototyping,
validating, and testing of new technologies, services, products, and systems inlifeal

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 subcategories of living labs can be defined.
Commonly used categories are Sustainable Living Labs, Bobdd.iving Labs and Urban
Living Labs (Bulkeley et al., 2016; Schliwa, 2013; Steen & van Bueren, 201XK)novel
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category of living labs areestival Living LabgFLLS). This paper focuses on the potential of
FLLs to facilitate sustainable system innovation.

Festival Living Labs

The potential for innovaion 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 innovation@e Ruiter, 20120pen-House, 2019Stichting
Innofest, 2019) In addition, several regional and European funded initiatives explore the
concept of festivals as test beds for innovatigtichting Innofest, 2019 Inno-Quarter,
2019) According to these initiatives, festivals pose interesting settings for experimentation
because of multiple defining characteristics. Theesire described extensively in théestival
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 ase/ebratory events that buildne or more temporary,
independent logistical infrastructures, such as an enerqy grid, a camp site and/or water
supply for the purpose of facilitating the gathering of peopfe.ombining the definition of a

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

to create, prototype, val i date and test new

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

sites are comparetb small cities and temporary settlements (e.g. refugee and humanitarian

aid camps) . They ar e esooncsiiedteireesdd twd mpho rsairmi |
challenges regarding water, energy, housing, logistics, waste management, food and
behaviour. For example, the threeday 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 different systes 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 ir and outgoing flowsge.g. material or energy flows)

(Dijkstra & Boonstra, 2021). Also, the affordability of experimentation on festivals is
menti oned by e.g. humanitarian research pr o]
to role-play disaster responses, the fesil scene offers an alternative for small, impact
oriented compani es wiHk§d0d%) 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 dspatso social aspects can

be experimented with at festivals. Festivals are posed as interesting places for introducing
novelties, as argued by Pott®011)and SchulteRémer (2013) precisely because of the

festival framework which is expected to conduce a positive mirskt anong the audience

towards trying out new things. From a living lab point of view, festivals attract a large
amount of peopl e, or O gui ne-aserpin gpsndnnovdtidna t c a
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 within (slightly)
different settingscan 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 explore 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. Tieisults in the following
research question for this paper:

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

But how to evaluate this? Multiple scholars address the need for startdmethods to
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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 evaluagithe impact of living labs up

to date and that oO0the dominant method for e\
gual i tative case studiesd (Bronson et al .,
most available evaluation tools is aimeat evaluating the 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 evaluatingthe wider impact of the FLL itself and so none of the existing frameworks

were fitting to answer our research question.

We therefore introduce the L/ving Lab Activity Framework (LLAF) (section 3) which we
use to evaluate theDORP FLL(section 4). We answepur 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 acrossinovation 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 involveh this
FLL providing access to relevant documentationWe used existing project
documentation to inform the case description of the DORP FLL in paragraph 4.1.

1 Step 3) ProjectselectiarOver the years, many projects participated in the DORP FELL
To select projects for plotting on the framework, a full inventgr of projects that took
place within the DORP FLL from 20152018 was made. The inventory was put together
with the help of project lists provided by the programme leaders of the DORP FLL. Then
a selection of projects for the plotting on the LLAF was madad®d on the criteria below.
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This resulted in the selection of 31 out of 70 projects from the project inventory:

o Criteriaa: Only projects that took place between 20162018 were selected (3 DORP
editions) as projects from the first pilot year of thBORP 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 interast developing
these projects into larger initiatives, startips or organisations after DORP. They
were mostly seen as an educational experience for students. Therefore, many student
projects had little to no follow up by default.

o Criteria c: 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 derived through 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 table 3 and 4. The resulted

pl otting is shown in figure 1. The dactivi

then evaluated through a discussion amongst the authors interpreting whether uoav

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 @ggul to incremental)
innovation that is needed for transition can occufSengers 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 ewualtive
framework:

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

Subquestion II: On what system level do the projects within the Festival Living Lab
focus?

Itis commonly agreed that no desigaor innovation process is alinear 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 meansnd chain that is often used by designef3oore & Brezet, 2015and
system levels do influence each other as described in the MLP model of Gg#£88) design

and innovation processes are based on the interrelated development of different aspects
simultaneously (e.g. technology, legislation, user markets). Theseeatspinfluence each
other during the design process as demands or barriers from e.g. legislation will change e.g.
the product or service.This holistic approach is shown, for example, in the Deskpriven
Innovation Process model of Ackli2010)and in the model of the TU/e Innovation Lab
(DenOuden 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 levels or aspects. This t er at i ve | earni ng means
conducted, monitored and conducted again with improvement from the previous round, in
order to generate useful knowledge in a redli f e §Sehliwa, 2018,0.15)It is the
possibility for iteration between the innovation stages and system levels that adds value to
the design process in livingdbs.

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

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

shown in figure 1. Herein both subquestions relate to the two axesf the framework: the

system levels (suguestionl) are setoutalongtheg x i s and t he project6s
(sub-question Il) are set out along the-axis. To identify the distributionof both axis we
conducted a literature review (see table 1 dr®) resulting in five innovation stages on the

x-axis (1. Exploration, 2. Development, 3. Experimentation, 4. Implementation and 5.
Commercialisation) and four system levels on theaxis (A. ProductTechnology System, B.
Product-Service System, C. Soeibechnical System and D. Societal System).
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by

pl ot t i

ng

a
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framework before and after its participation in the FLL using the criteria described in table

3 and 4. This providesavisuaérpr esent at i on

of a

System level

D. Societal
System

C. Socio-
Technical System

B. Product-
Service System

A. Product-
Technology System

D1

_________________________________________________________________________________________

1. Exploration

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

Innovation phase

projectaoos | e

Figure1. Living LabActivity Framework (LLAF) for evaluating FestivalLiving Labsprojects

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

Living Lab T RL Mankirs, 1999 Stagegate mode T he Fugl e TUe 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. Concept Feasibility & Concept Development

Development

3.
Experimentatio
n

4.
Implementatio
n

5.
Commercialisal
ion

TRL3 - Early lab scal¢
demonstration

TRL4 - Lab
demonstration

scal¢

TRL5- Validation
TRL6 - Early prototype
TRL7- Late prototype

TRL8 -
commercial environment

Early stage

application

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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Table 2. Comparisonof systemlevels in 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 SpaticSocial S: Societa Transitions Rethinking System System Values
System innovation System (landscape) Values Innovation

level
C. Socie  Socic 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)

Table 3. LLAF Innovation Stagegx-axis):

Dimension Description Criteria

1.Exploration

2.Development

3.

Experimentation

4.Implementation

5.
Commercialisation

The processof making new discoveriesabout a
problem or solution and coming up with an
innovative concept.

The processof advancingbasicideasand concepts
into more concreteand holistic requirementsof the
innovation.

The processof testing and validating assumptions
aboutthe innovation.

The process of applying or integrating the

innovation in its designatedreal-life setting.

The processof making the innovation availableon
the market.

The project is basedon an idea or problem but has no
evidenceto basdts assumption®n. It isanunproven concept
and no validation hasbeendone yet.

The project is basedon a clear concept but needs further
developmentand/or validation of its underlying assumptions

The project hasaprototype that needsto betested. This can
be a physical prototype but also e.g. a service or societal
concept.

The project hasa product, serviceor approachthat is tested
in relation to its context while beingintegrated in the larger
system.

The project has a product, service or approach that is
implemented and commercially operatesin its (simulated)
context testing mutual dependenciesbetween all system
aspectgtechnical, economicand social).
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Table4. LLAF Systemlevels (y-axis):

het er

Dimension Description Festival Context Criteria
A. Product The ProductTechnology System level i Within the context of a festival the produc The project focuses o
Technology made up of tangible products that or | ev el refers to the tangible products.
System can touch. built up from (its tents, cabins, soun
systems, generators, etc).
B. Product The ProductService Systemlevel is 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; th types of services (e.g.
System and organizational components the total of products and services providing.g. Productasa-Service
together fulfil a specific function. the economic infrastructure (often coins models, cryptocurrency
people can buy food or drinks with, the systems) and/or is explorin
campsite people can safely sleepbutalso t heir produc-
provision of drinking water and the servici
of waste removal.
C. Socie At the SocicTec hni cal Sy Within the context of a festival, this leve The project focuses orthe
Technical large  number of components ar refers t o t he c o he integration of new products
System combined that are not formally relatec technical and economic infrastructure or services in (a part of) th
t o e ac hJoaret & Brezét, 2015 together with its entertainment programme full festival system. An
The societechnical system can bi its safety protocols, its organisationuppliers  important difference within
defined as 6a cl us andstakeholders, and its audience. this criterion as opposed t
including artefacts, technology experimentation on other
knowledge, user practices and marke system levels, is that
regulation, cultural meaning something in the wider
infrastructure, maintenance network: system of the festival i
and supply networks, that together fulfi depending on the projec
a specificsocieta f u n(Geels, 2006 innovationos
D. Societal The Societal System level relates to tt  Within the festival context the Societa The project focuses o
System intangible believes, traditions, norm: System level is made up of the festiv behavioural change or the
and values of a community of people in  audience that behaves according to the acceptance of the new.
specificplace. communal believes.
Al t hough 1 iving abs d6are composed of
enabl e and support i nnov a(temioenetalt,20B2] pl7)ivimh a s e s

labs can only challenge projects to make a few iterations within their programmes and
identify the
framework only shows the progress of the research, development anddfgperimentation

settings. Since we wanted to

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

anything about

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 made byhe 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 t heeneb G3toer 6 i n Leeuwarden, the Netherl and:
enjoying music from three semiarge stages, together with a side programme including

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

and companies developed and tested new sustainable concepts, prototypes, busareks

service models at the festival via different innovation programmes and initiatsv&Ve refer

to the collection of all these sukprogrammes 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 gguser) feedback on their
innovation. Greener, for example, tested their offgrid battery providing festivals with
sustainable energy as an alternative to diesel generators. A project that tested in the
economic infrastructure of the festival wad.oyal Gaden, who developed a blockchain

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

A prototype version of the system was implemented during the DORP Summer School
leading up to the festival. During the festivathe 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 mujtear collaboation

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 aetiVTTV festival and
further developed into a floating art installation inspired 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) and LILY (Picture © WERC).

Innovation projects

A sub-programme of the DORP FLL that uses the festival as place forceeation is the
DORP Summer SchodIDORP 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 interdisciplinatgam of students
from different disciplines, faculties and universities before testing them at the festival. The
DORP Summer School is set up in a hackathon format and is based on the design thinking
approach. For 710 days and under guidance of expertbe 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 feedback loop in comparison to other
hackathon programmes that generally fos 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 interdisciplinary teams.

Challenges brought in to the DORP Summer School coudd about different aspects and

could be in different innovation stagesi-or example there could be a need for scientific
research to develop innovative concepts, for example the proj@éfgrid Basecamplsrought

in by construction company Van Wijnen. Wihin 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, entrepreneurs could also
already have a technical prototyp¢hat needed to be developed and tested. For example,
SaruSoda who needed hel p-mxiemdnad® rmaaghinkg soiit godld eédso p o st
dispense the biological lemonades they make. OompA-Tent, whoo6s chal |l enge
develop an attractive and fuctional 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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NenaBode),
Comp-A-Tent (Picture © DORP SummerSchool),and Offgrid BasecampgPicture © DORP
Summer).

Experience projects

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

at the WTTV festival where visitors can, either consciously or unconsciously, be part of
scientific research, provide feedbac&n new products or services from entrepreneurs or
participate in experiments as O6guinea pigs¢
sustainable transitions. An example of such a project is thair-Washing Districtdeveloped

by the Japanese artistaBhi Miyachi. Together with students from the DORP Summer

School, she developed an elevated and -seiftaining construction to wash hair from festival

visitors to make them appreciate the little things in life. Another example is ti8nackathon

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 directly by selling them to the festival audience dgri

the festival. This resulted in a. o&Crickefri cke
and the Vegande] a typical Dutch snack but then made vegan by using seitdfustrations

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

e Y o = g oo - 2

Figure 4. lllustrational imagesof Experienceprojectsat WTTV.: Hair-Washer District (Picture ©

Nena Bode), Vegandel(Picture © DORP SummerSchool), &Cricket (Picture © DORP Summer
School)
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Resulting plotting of DORP projects

Plotting the selected DORP projects on theving 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 commercialipeoduct,
service orconcept at the festival (16/31 projects). For examp&aru Sodavho went from
Product-Technology Development (A2) to Produefechnology Implementation (A4).

D1 D2 ® Biosphere (2018) > ' D4 ' D3
. ] ® Schaduw Podium (2018) ’ ! '
D. Societal @-Sze vour Butt (2015) : w !
SV 7 2018]
System < Finga ( ].

(yind-me RIED tag (2015] b
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i O

i

Lovyval Garden (2018)
—

C. Socio-
Technical System

© | o2 |
- ' . |
2 | B. Product- @-Luzzle Peack 11 C018) ., \ O-Future Tabld (2017)
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5 : X ‘ LILY 3 (2018) .
4 >
T e e
“ A1 ' A4 A
A. Product-
Technology System
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i LILY 1 (201p
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Project without movement

Innovation phase

Figure 5. Selectegbrojectsparticipating in the DORP FestivalLiving Lab from 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 exampl@ffgrid Basecampsthat
researched a gotion 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 protype of a serious
gamewhich was tested at the festival amongst its audience (A3). Another project 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 Prodiu#ervice 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. At the festival, the
students who worked on t hi s ceotaclcdr,eomganiseda n d
fully operational carpowered silent disco during the festival. Projects that also made quite
large iterations ardBurgsFoodind&Cricket. These two projects were part of ti®nackathon

and developed, tested and eventually sold sas@ble 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 aleap from Development on a ProdueTechnology 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) namelyZzingaandComp-A-Tent. A backward movement does not mean that no
valuable insights were found but that the participant 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 inits current form. This was also one of the aims of the DORP Summer
School: to identify early 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
festival visitors 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 his
was actuallythe festival organisation itself which not only changed the programme of
requirements for the tent, but also their entire business case. For Cefy ent the fact that

the DORP FLL facilitated all system levels, meant that they couldlidtiave learnings about
their innovation, just on a different system level than initially 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 differenystem 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. Als®uzzle Peacdlustrates this. First,
they joint the DORP FLL in 2017 with a challenge to develop multifunctional 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 yeafter 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 effective reatlife
experimentatian settings for sustainable system innovation. Our research resulted in three
key findings:

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

The proposedL/iving Lab Activity Framework(LLAF)enad es t he vi sual i zat.i
of innovation projects in terms of movements between various innovation stages and system

|l evels. The plotting of 31 DORP projects sh
FLL is able to facilitate innovation pragcts to learn across various innovation phases. The

pl otting also showed Overtical 6 movement of
move between various system levels.

This is important because the radical change needed for sustainable trasitequires a
systemic perspectivand mutual adaptation between these system lev@i§alker & 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 suéatmntext to
support sustainable system innovation, more research on e.g. characteristics and
prerequisites of both FLLs and other categories of living labs is needed.

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

The tempaary 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 entail projectatth
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 prodtiechnology 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 theould be required to
develop groundbreaking innovations. The LLAF also showed some development and
experimentation with regards to the Societal System (level D), suggesting that festivals are
indeed interesting places to experiment with novelties as dabed 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 sustainablesysteminnovation.
However, the limited number of projects in this area might also be impadtdy the
limitations of our research. Namely: the fadhat (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 orgsearch 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 faustainablesysteminnovation.

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

be required, investigatinghow movemens on the LLAF towards and from the Socio
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 increaing 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
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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 insightarwhether

a projectods participation in the FLL i 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 wdaw@bility 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 be valuable to
investigate how and if reults and insights of FLL experiments are scaled beyond the FLL.

Conclusion

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

of these innovation projects with thel/ving Lab Activity Framework (LLAF), we have
determined that FFLs can indeed serve as effective experimentation settings for various types
of innovation, including sustainable system innoti@n. As our results are only based on the
tracking of projects at one specific FLLthe DORP Festival Living Latat 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 appraches and frameworks to evaluate the impact of living lalvée 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
development 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 transitiba,electricity network needs

to become more integrated, decentralised, and flexible. Digitalisatiospecifically provided
through algorithms and automatiori of daily life activities has hug 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 endusers. Research is lacking on the concept of acceptance spillover, the
acceptance and use of automation in one aaty 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 life activities.
We will use a mixed methods approach of interviews, surveys and activipecific
behavioural and energy monitoring data to: 1) detect feedback mechanismsubbmmation
experience and potential acceptance spillover across activity domains that have varying
levels of impact for a sustainable transition; 2) identify generalisable insights on factors
influencing acceptance of automation across different activitieg daily life; and 3)
contribute to the literature on time-use, energy and resource impacts of specific automation
technologies.

Key words

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

Digitalisation is a tranformative force rapidly shaping how we socialise, travel, shop, work,
relax and manage our homes. Despite digitald:@i
use to help tackle climate changefor example, through substituting physical movement,
accessing services rather than owning physical goods and helping manage energyi 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 sustahle energy transition requires not only endiser 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 solar. Automated
demandside management adutions support flexibility but struggle with trust and
acceptance issues from engsers. We investigate whether positive experiences of
automation in one activityor domainof 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 automatioh the machine execution of a function or
operationpreviously performed by a humari have dramatically evolved in the past decade

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

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

(LoA) exist, with the literature developing a wide range of taxonomies adapted to specific
contexts(Vagia, Transeth, & Fjerdingen, 2018piamond, Mirnig, & Frohlich (2023 s st udy
on trust in demandside energy management in the home buildsof Magan et al . 6 s w
categorised automation into six levels. Examples of their LoAs include manual programming

of devices by the user, consensual automation with the user actively being contacted to

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

our research looks across contexts (different activities and domains) we draw ugagia et
al.(2016p s | i terature review and use a LOA taxor
daily life (Table 1).
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Table 1. Levels of automation taxonomy adaptedfrom Vagiaet al. (2016)

Level of Description Explanation

automation

Levd 1 Manual control Computer offers no assistance

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

Level 4 Autonomous control Computer deciegs and executes without user notification

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

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

Theoretical framing

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

in Fig.1. TAM theorises that perceived 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. (2012pxtended 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 deemed a key component in AAM.

Di ffusion of i nnovations theory (DOI) st at ¢
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 continue usage
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(Rogers, 2003)

Table 2. Scientific interest and estimatedenergy/carbonimpacts of domain categoriesof daily life

activities and examplesof automation

Scientific interest

Activity domain

Automated activity example

51

Most salient Communication, socialising Receiving, sorting and replying to emails
Low digital daily Information search, provision Creating onlinecontent (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, learning Progress tracking
Possible Work (paid) Scheduling meetings
spillovers via Coding
thematic Managing home - non-energy Paying household bills
% similarities intensive (e.g., hygienechildcare,
g finances)
= Retail - other Buying new clothes
% Retail- food & drink Doing grocery shopping
§ Creating a menu/diet plan
=
&

High
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Figure 1. The Automation AcceptanceModel (AAM). Source:Ghazizadehet al. (2012)

Such changes over time and the impact on acceptance and use are captured by AAM through
feedback mechanism@Ghazizadeh 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, socieconomc, 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 maintained rttugh offering short, gamified activities
Dat a

ect
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far include: 1) qualitative insights from home visits on their daily routines (across work,
leisure, travel, food/grocey habits and home management), social dynamics and decision
making processes for managing and-oodinating daily life, use of digital devices 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 on this data 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 frequencygf automation they use.
Fig. 2 summarises the studyobés protocol hi ghl
data used to investigate specific research questions. The two different trials proposed are: 1)
automation of the scheduling and executiolf 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. (201B)s S lorg gve sin to validate the feedback
mechanisms of AAM using a multwave 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 months (osage or discontinuance). Baseline data on activity
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 waysthey currently automate their daily life (the level of automation Tablel
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 exjé
AAM constructs to determine what influences acceptance of automation for different
activities. After the onemonth trial we will return and repeat the interview activity on
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AAM constructs to detect changes in acceptance and the impact of feedback nmashes
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: Phasedtivity 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 spillover to activities
impacting the sustainable transition. As a r e
an invaluable opportunity for gathering indepth, multi-wave insights at the individual and
household level on automation acceptance and adoption which suppertaistainable 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 automation, asvell 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 activitiesising a standardised methodology and data. Second, we focus
on feedback mechanisms of automation experience and potential spillover of acceptance
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 contexts to inform madéegel
understanding, policies and intervention strategies for harnessing digitalisation and support
lessenergyintensive 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 -@esign, test, validate, and scale up a
portfolio of interventions that can contribute to a more useempowered, decarbonized,
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 depéig

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 assessmenn ithe LANTERN project, thus providing 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 conference participants.

Key words

Living Labs, Energy, Integratd impact assessment, Conceptual framework, Methods, Socio
technical systems
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Introduction

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

The LANTERN project uses Urban Living Labs to-c®sign, test, validate, and scalg a
portfolio of interventions that can contribute to a more useempowered, decarbonized,
resource efficient and sufficient energy consumption in Switzerland. It conducatssearch
and development at the interface between markets, technology, policies, and society and
assesses the relevance of seteghnical aspects towards sustainable ways of living and
working whilst improving the quality of life. The 8-year project has @ 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, andifcassociations. 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 the objectives of national
energy strategy and the climate plans. The countiyide potential will be established
through the development of a strategy for scalgp. Furthermore, an explicitly designed
evaluation framework aims at supporting the working plan of the Living Labs (van
Geenhuizen, 2018).

Hence, an important component of the project is the delopment, 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, economy, and
society, and integrates these dimensions thevhile 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 methodr framework that is
generally accepted and used (Bouwma et al., 2022) and it is unclear how Living Labs can be
operationalised and how their outcomes can be measured (Mbatha & Musango, 2022;
Paskaleva & Cooper, 2021). Second, limited attention has beard pn how evaluation
methods can contribute to future Living Lab performance (Vervoort et al., 2022) and how
interventions through Living Labs contribute to sustainability transitions (von Wirth,
Fuenfschilling, Frantzeskaki, & Coenen, 2019). Third, thessessment of Living Labs has
mostly been done using qualitative and descriptive case studies. Quantitative methods and
comparative studies are often missing (Schuurman, De Marez, & Ballon, 2015). And last,
transitions inherently affect multiple domains butdeveloping tools and methods that
capture change across different domains is difficult both conceptually and practically
(Williams & Robinson, 2020).

To address these gaps, we are currently developing a conceptual framework using a co
design approach inel vi ng our projectodos different wor
different disciplines, and Living Labs with its practitioners. We develop and discuss specific
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 key aspects in a holistic and
specific way at the same time. Hereby, the assessment approach will considetets of

participant involvement and empowerment, timeseries analysis, and lorterm viability of

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

Method and Results

This ResearcHn-Progress paper will present the current state of the ongoing workated

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 present the
challenges and opportunities for an integrated impact assessment, which we deetified
based on a literature review and the ongoing project experience. Third, we will present the
conceptual framework of the integrated impact assessment, which focuses on various
dimensions such as technology, economy, and society, and integrdtesitby 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. Insteadnaiving 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 -cesign and to
several outcomes, some of which some will be expected, anche others will be unexpected.

Based on the information presented in our ReseartinProgress 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 Livig Labs with the other conference participants.
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