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Abstract :Transdisciplinary approaches have constituted a cornerstone of sustainability research in recent
years. Tackling grand societal challenges, research in living labs promises innovations in real-world settings. In
order to enable these innovations, living labs require the adoption of key design principles in everyday research,
such as participation, co-creation and real-life experimentation, often resulting in challenges in terms of
collaboration. Our study focuses on identifying and explaining the key challenges faced in everyday
collaboration using data generated in a living lab research project targeting the transition to climate neutrality
within the scope of a city corporation. Data was generated predominantly from twenty in-depth interviews and
participant observations. The challenging reactions in transdisciplinary collaboration are manifest in
uncertainties, frustrations, overburdening, tensions, conflicts and disengagement. Our analysis shows that these
reactions are shaped by (1) heterogeneous interpretations of key living lab concepts, (2) heterogeneous
perspectives on sustainability interventions, (3) difficulties in role positioning and allocation, (4) emergence of
instrumentalisation and over-identification, and (5) embedded complexities of living lab governance. We argue
that these proto-challenges are constitutive and implicitly inscribed into the key design principles of living lab
research. By interpreting living lab research as an intrinsically wicked problem, we suggest three different

strategies to cope with the challenges of collaboration: mitigate, embrace, tolerate.

Keywords: Living lab; transdisciplinary research; co-creation; collaboration; challenges;
sustainability interventions; experimentation

1. Introduction

Sustainable development is often referred to as a ‘wicked problem’ (Thollander et al. 2019,
Pryshlakivsky and Searcy 2013, Frantzeskaki and De Haan H 2009). By definition, wicked problems
resist resolution owing to their complexity, dynamic environments, and incomplete or changing
requirements (Churchman 1967, Thollander et al. 2019). In the pursuit of sustainability goals, non-
standard, innovative and transdisciplinary research approaches have shown promise. Research in
living labs is gaining scientific as well as political attention in particular (Bakici et al. 2013, Ballon and
Schuurman 2015, Bergvall-Kareborn et al. 2015, Canzler et al. 2017, Schikowitz et al. 2023). Living
labs play a central role in delivering the European Commission’s Zero Pollution Action Plan in the
years ahead (European Commission 2022). The European Commission strategically supports living
labs to strengthen sustainability innovation in the European Union. Furthermore, the European
Network of Living Labs (European Commission 2022) was established in order to connect European
living labs to facilitate knowledge exchange (Dekker et al. 2020).

Although numerous definitions of living labs exist (Mbatha and Musango 2022, Sovacool et al.
2020, Leminen et al. 2012, Dekker et al. 2020), there are a number of standard characteristic features.
Living labs are usually created in real-life environments, focusing on everyday practice and
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researchKlicken oder tippen Sie hier, um Text einzugeben.. They integrate a broad range of
stakeholders such as cities, local communities, enterprises, public administration, political actors and
the scientific community (Hossain et al. 2019, Almirall and Wareham 2010). Living labs entail a
striving for openness and newness (Schultze and Boland 2000, Bergvall-Kéareborn et al. 2015) such as
developing and establishing new practices and artefacts. Arguably the most significant characteristic
principle of living labs can be seen in the way in which interventions, results, and new knowledge
and practices are created. Living labs facilitate the transdisciplinary co-creation of sustainability
interventions through continuous learning and development processes (Hossain et al. 2019). A
significant normative component of living labs is the collaborative production of results which aims
to empower all participating actors and stakeholders (Nesti 2017). Living labs create spaces for
collaborative experimentation and render sustainability experiments a core meta-method (Grof3
2005).

The realisation of living labs often presents itself as a novelty and a challenge for academic and
non-academic actors in everyday research life. In recent years, an increasing number of studies have
focused on challenges in transdisciplinary research often equated with barriers (Bulten et al. 2021,
Brouwer et al. 2019), tensions, dilemmas or paradoxes (Lang et al. 2013, Arnold 2022). Hossain et al.
(2015) stress the challenges related to the methods and concepts of living labs explored in past studies.
Despite the fact that these challenges are diverse and dependent upon the specific contexts in which
a living lab is situated, they identify several universal challenges. These include governance,
unforeseen outcomes, efficiency, the recruitment of collaborators and the sustainability and
scalability of their innovations (Hossain et al. 2015, p. 983). Tensions and conflicts play a notable role
in the analytical examination of challenges in living labs (Leminen et al. 2015b, Schikowitz et al. 2023).
Hakkarainen and Hyysalo (2013) point to the general potential for conflict resulting from the
heterogenous competencies or contradictory interests of participating actors. In the same vein, Engels
and Rogge (2018) address tensions arising from the unilateral compulsion to achieve rapid innovation
and economic exploitation within living labs. Furthermore, they set out the challenge of integrating
new participants into the living lab. On occasion, this can undermine existing actor dynamics and
threaten the established order, thus manifesting a negative consequence of the openness principle.

The emergence of living labs demands a better understanding of the factors that challenge
collaboration and of how to deal with them in day-to-day activities (Engels and Rogge 2018, Leminen
et al. 2015) Similarly, Ballon (2015) and Westerlund and Leminen (2014) call for a better
understanding of the concept and the context of living labs and of the methodologies for co-creating
innovation. Recent publications frequently call for further research into living lab processes and
methods (Bergvall-Kareborn 2015, Romero Herrera 2017, Baran and Berkowicz 2020).

Responding to these calls, our study aims to: (1) identify and describe the main challenges of
collaboration in living labs and (2) highlight coping strategies for academic and non-academic actors.
The findings are drawn upon the experience of three years of transdisciplinary activities in one living
lab in southern Germany. Targeting the transition to climate neutrality within the scope of a city
group (Konzern Stadt), the living lab integrates areas such as urban mobility, daily routines and day-
to-day practices, energy and heating supply, energy communities, buildings and infrastructure. This
empirical case study is characterised in particular by a vast diversity of collaborators and
stakeholders, as well as complex governance structures.

Our research questions are as follows:

(i) What are the key challenges that academic and non-academic actors have to consider in

day-to-day living lab research?

(if) What constitutes and shapes the key challenges in collaboration?

(iii) What coping strategies can be applied?
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We attempt two contributions to the body of knowledge on living lab research by (1) exploring
and describing the key challenges to consider in creating and maintaining successful collaboration in
living labs and (2) synthesizing these findings to propose various coping modes.

The remainder of this study is organised as follows: The next section provides an overview of
the key principles of research in living labs that shape the basic framework for cooperation. Section
3 describes the methodology, data and methods used. In Section 4, the key challenges identified are
described and discussed in relation to previous studies. Section 5 discusses the results with reference
to three different coping modes. Finally, Section 6 sets out our final conclusions and points to any
limitations as well as to future avenues for research.

2. Key Principles of Research in Living Labs

Research in living labs is conceptually different from traditional research in both the natural
sciences and the social sciences (Blackstock et al. 2007, Lang et al. 2012, Huning et al. 2021); a set of
specific normative principles has to be applied. In the following, we elaborate on those key principles
owing to the fact that: First, they set the framework within which a living lab should be created,
organised and governed. Second, the collaborators (academic as well as non-academic actors) are
required to commit themselves to those principles in everyday research. Third, those principles are
interpreted, discussed and translated in relation to day-to-day practice.

2.1. Transdisciplinarity, Participation and Co-Creation in Living Labs

Transdisciplinarity represents the overarching characteristic feature of living labs research
(Baran and Berkowicz 2020, Barth et al. 2023, Feurstein et al. 2008, Dekker et al. 2020, Hossain et al.
2019, Nesti 2017, Puerari et al. 2018). According to Barth, transdisciplinarity in living lab research
acknowledges context dependencies related to real-world problems and “differentiates and integrates
knowledge from different domains, inside and outside academia’ (Barth et al. 2023, p. 2). The idea of
co-creation is inherent in the concept of transdisciplinary living lab research. Hence, living labs
require an intensive collaboration between academic and non-academic actors to develop tailor-made
solutions to a specific problem (Hossain et al. 2019, Dekker et al. 2020, Feurstein et al. 2008, Menny et
al., 2018, Huang & Thomas 2021, Hilger et al. 2021). Targeted and co-created solutions promise a
better fit between problem and solution by involving the actors who are confronted with the problem
in their everyday practices in the solution-finding process (Nesti 2017, Puerari et al. 2018). According
to Nesti (2017, p. 268), ‘full co-production entails users and professionals totally sharing the task of
planning, designing and delivering the service’. The application of interventions promises less
implementation effects when interventions are introduced in the collaborators” own context and
evaluative claims are likely to be well-grounded (Dekker et al. 2020, Brankaert et al. 2015, Shadish et
al. 2002, Thegersen 2005).

2.2. Variety of Collaborators And Real-Life Setting

Living labs bring together collaborators to co-create sustainability solutions, products and
innovations in the physical setting in which they are envisioned and ought to be implemented
(Dekker et al. 2020: p. 1211). The inclusion of multiple collaborators in the research process is
constitutive for living labs. Collaborators can thus be actors from universities or other research
institutions, private or state-owned companies, governmental or non-governmental organisations,
urban or rural citizens, and agencies, among others (Dekker et al. 2020, Feurstein et al. 2008, Puerari
et al. 2018, Westerlund and Leminen 2011, Mbatha and Musango 2022). However, with regard to
studies on challenges, the range of collaborators is most frequently narrowed down to the distinction
between scientific and non-scientific actors (Barth et al. 2023, Felt et al. 2013), highlighting the
threshold with respect to real-life settings.
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2.3. Experimentation as a Meta-Method Of Sustainability Interventions

In many sciences, experiments are the key method used to gain knowledge and to explore,
validate or refute hypotheses. Epistemologically, the experiment constitutes an inductive approach
to drawing general conclusions from individual cases. Classical experiments in laboratories can be
characterised by the need to control contextual conditions. Similar, but different, experiments
constitute the meta-method of creating knowledge in living labs. In contrast to classical experiments,
living lab experiments (other commonly used terms: ‘real-life experiments’, ‘transition experiments’,
‘transformational experiments’ or ‘sustainability experiments’) are embedded in social, ecological
and technical processes, and conducted and supported by multiple contributors (Castan Broto and
Bulkeley 2013, Caniglia et al. 2017, Sengers et al. 2019, Luederitz et al. 2017). Furthermore,
interventions are co-created and tested in a real-world and real-time environment (Sovacool et al.
2020), thus limiting the overall controllability and increasing the potential for unintended
consequences (Caniglia et al. 2017).

Taking a sociological perspective, Grof3 et al. (2015) typify the characteristics of living lab
experiments in two ways: first, the distinction between application and generation and second, the
distinction between situational and controllable context conditions within the field of experiments in
sciences. As illustrated in Figure 1, living lab research combines the creation of knowledge and the
application of knowledge (Grofs 2005). Hence, living lab experiments shift the emphasis from the
mere generation of knowledge to actual actions for sustainability and their institutionalisation. This
has two potential implications for collaboration in the living lab. First, the collaborators and
stakeholders in the living lab constitute the experimenters who are themselves part of the
experiments as well as part of the intervention (Bulkeley 2016). Second, due to their embeddedness
in the real-world environment, living lab collaborators have to deal with situation-specific context
conditions, such as specific exogenous events or influences, case-specific organisational histories,
structures and cultures. Identifying these situation-specific context conditions becomes vital to being
able to draw general conclusions for other contexts. Furthermore, and in contrast to classic
experiments, experiments in living labs can take spontaneous turns and yield unexpected results
(Felstad 2008, Dekker et al. 2020).

Situation-specific context conditions

4

Systemn analysis Organizational
and field implementation
observation

Creation of Living lab Application
knowledge $ of knowledge
& experiment 8
Technical,
economic and Technological
ecological analysis implementation

Controllable context conditions

Figure 1. Classification of experimentation in living labs (adapted from Grof et al. 2005).
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2.4. Multiple Methods Approach — Spaces Of Collaboration

The application of multiple methods is a basic requirement of experiments in living labs (Ballon
and Schuurman 2015, Dekker et al. 2020). These methods focus heavily on the involvement of
academic and non-academic collaborators. After reviewing forty-two empirical articles on living labs,
Huang and Thomas (2021) provide a comprehensive overview as well as a thematical categorisation
of the vast variety of methods used in living labs (Table 1). These methods represent the primary
‘spaces of participation’ (Schikowitz et al. 2023). At the same time, the challenges of collaboration
manifest themselves in these interactive settings.

Table 1. Methods used for user involvement in living labs (Huang and Thomas 2021).

Thematic domain Methods
1. Structured interaction: formalized Observations, Surveys, Usability testing
activities

2. Flexible interaction: encouraging more | Interviews, Focus  groups,  Co-creation

interactions and flexibility workshops

3. Extended network: reaching out to Living room for users, Community workshops,
broader networks for awareness and Creation of user communities
contact

4. Special actors: using active players to Ambassadors, Lead user, Mediator, Prime
engage the rest of the population mover

5. Learning and engaging: creating an Idea competitions and campaigns, Team-
inclusive environment building, User training

6. Design approaches: systemic Design  thinking,  Design-driven  focus

methodologies for designing activities | approach, Practice-oriented design

7. Techniques: employing particular tasks | Storytelling, Hackathon, World Café, Round

or procedures from other fields table
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8. Operational guidelines: overarching Iterative approach, Communication, Incentives

and underlying rules for facilitating

user involvement.

3. Materials and Methods

Data generation and analysis follows an explorative qualitative approach and a single case study
design (Yin 2014). Our study uses data generated in a living lab research project that targets the
transition to climate neutrality within the scope of a city corporation. The living lab is situated in a
city in southern Germany with a population of around 120,000 citizens. The transition to climate
neutrality is a particularly complex mission in urban contexts.

In order to gain more flexibility and scope for action, municipalities are partially outsourcing
their responsibilities to subsidiaries, whose management and organisational form is described under
the term “city group’ or ‘city corporation’ (Konzern Stadt). City corporations have to tackle a broad
spectrum of climate protection-critical tasks of general interest such as wastewater/waste disposal,
water/energy supply and public transportation.

Hence, our empirical case study is characterised by a vast diversity of collaborators and complex
governance structures. On the one hand, the city corporation which comprises the municipal
administration, the city-owned and -operated enterprises and the municipal businesses in which the
city has a major interest. Collaborators from these organisations represent what are known as the
non-academic actors of the living lab project. On the other hand, the living lab includes personnel
from different scientific disciplines (e.g. social science, economics and engineering) from two research
institutes, an additional partner supporting moderation processes and an external partner providing
coaching and supervision.

At the start of the project and over the course of several workshops, the collaborating actors
defined the fields on which the research should focus, namely municipal mobility, energy and
heating supply, energy communities, buildings and infrastructure, daily routines and day-to-day
practices. The living lab experiments were carried out in these areas from 2021 to 2024. Hence, our
data collection and analysis derive from a three-year period.

Paradigmatically and epistemologically, we adopted a social constructivist worldview (Creswell
2009). This perspective adheres to the sociological premise that meanings (e.g. of collaboration within
a living lab) develop mutually in social and cognitive interpretation processes, and those practices
and interventions result from these meanings (Blumer 1986).

The main purpose of our data generation strategy was to (re)construct the development of
challenges in collaboration (e.g. tensions and conflicts) by identifying themes and patterns. The data
generation was mainly based on qualitative interviews with collaborators (academic and non-
academic actors) engaged in the living lab. In total, twenty in-depth interviews (one-on-one and in a
group) were carried out with an average duration of around two hours each. Interviews were
conducted with research personnel (senior and junior project leaders) as well as with employees of
the various organisational units within the city corporation (e.g. city administration, city utility,
public transportation, wastewater) which are particularly involved in everyday collaborative work.
In addition, observations drawn from participation in workshops, project meetings and formal and
informal discussions were included in the process of data generation.

The interview data was collected by means of semi-structured narrative interviews (Froschauer
and Lueger 2020). This method focuses on the interviewees’ narrative perspective and topics. The
interviews were tape-recorded and transcribed. The generated texts (primarily interview text and
observation protocols) were analysed by means of thematic analysis (Froschauer and Lueger 2020).
Thematic analysis is particularly suitable for a large number of interview texts and serves two


https://doi.org/10.20944/preprints202503.0818.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 12 March 2025 d0i:10.20944/preprints202503.0818.v1

7 of 22

purposes. First, to provide an overview of the content of the interviews, to summarise their core
statements and to analyse the context of their use. Second, the diverse themes addressed can be
analysed as a whole, systematised and condensed (Frank et al. 2016).

4. Results

As mentioned in the introduction, a number of studies (Hossain et al. 2015, Brouwer et al. 2019,
Bulten et al. 2021) have identified challenges in collaborative research. A conceptual or uniform
definition of the term is not always provided. For example, conflicts (Hakkarainen and Hyysalo 2013,
Leminen et al. 2015b, Schikowitz et al. 2023) undoubtedly represent challenges of collaboration in
everyday research. However, our data analysis showed that such situations should rather be treated
as contingent outcomes of underlying distinct processes (i.e. proto-challenges). As a result, reactions
to negatively perceived collaboration, which were sometimes explicitly and implicitly described as
challenges in the interviews, were coded as challenging reactions, namely: uncertainties, frustrations,
overburdening, tensions, conflicts and disengagement.

These challenging reactions often mark turning points in collaboration, potentially threatening
or irritating the progress of a living lab research project. Our analysis shows that these reactions are
shaped by (1) heterogeneous interpretations of key living lab concepts, (2) heterogeneous
perspectives on sustainability interventions, (3) difficulties in role positioning and allocation, (4)
emergence of instrumentalisation and over-identification, and (5) embedded complexities of living
lab governance (Fig. 2). In the following, these interrelated proto-challenges are described and
discussed in the broader research context.

Proto-challenges Challenging reactions

Heterogeneous interpretations

of key living lab concepts Uncertainties
Heterogeneous perspectives Frustration
on sustainability interventions
Tensions
Difficulties in role positioning
and allocation
Conflicts
Emergence of
Instrumentalization and over-
identification Overburdening
Embedded complexities of
living lab governance Disengagement

Figure 2. Overview — Challenging reactions and proto-challenges of living lab collaboration.

4.1. Heterogeneous Interpretations of Living Lab Key Concepts

Designing and establishing a living lab project requires the translation of the key concepts into
practice. For this reason, the key concepts were introduced and discussed in a series of workshops
during the design phase of the project in order to achieve a joint understanding among all
collaborating actors. Since then, living lab experimentation, participation and co-creation have


https://doi.org/10.20944/preprints202503.0818.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 12 March 2025 d0i:10.20944/preprints202503.0818.v1

8 of 22

established themselves as shared pillars of collaboration as well as points of reference in day-to-day
research. The analysis of the interviews and observation protocols showed a strong consensus on
targeting these key principles, but no uniform interpretations from the collaborators. On the contrary,
we identified distinct differences in the interpretations of these concepts, mostly embedded in
narratives and reports about challenges such as uncertainties, frustrations, overburdening, tensions,
conflicts and disengagement. In an earlier study, Felt et al. (2012) point to the diverse imaginations
of participation by academic actors in transdisciplinary research. In their study of four European
living labs, Huning et al. (2021) similarly highlight the important role and logic of their institutions
to which team members are typically attached.

From an organisational sociology perspective, interpretations of individual actors are shaped by
institutional logics and organisational cultures embedded in the broader contexts of the individual
collaborators as well as their individual experiences and interests (Konig 2020). In everyday
transdisciplinary research, collaborators have to deal with the heterogeneous and often conflicting
‘institutional logics’ (Thornton and Ocasio 2008, Thornton et al. 2012, Felt et al. 2016, Engels and Walz
2018). Institutional logics, as well as organisational cultures, are defined as the socially constructed,
historical patterns of cultural symbols and material practices, taken for granted assumptions, values
and beliefs by which individuals and organisations provide meaning to their day-to-day activities.
In addition, prevailing power structures, power dependencies, bureaucratic structures, informal
networks or capacities for actions within participating organisations might prove challenging in
living lab research (Greenwood and Hinings 1996, Felt et al. 2016). Furthermore, and countering a
top-down perspective on institutional logics, the individual interests, values, attitudes, experiences
and qualifications of participants enable or constrain collaboration within living labs (Thornton et al.
2012, Binder 2007).

4.1.1. Heterogeneous Interpretations Of Living Lab Experimentation

The analysis showed diverse perceptions of the living lab concept as a whole, as well as
experimentation. During the interviews in particular, the ideas were sometimes framed as
retrospective evaluations or conclusions after describing or reflecting on challenges in day-to-day
research. References were generally made to either the testing demands of their roles within the
project or their individual attitudes, experiences and interests.

Among all the collaborating actors, the living lab format is predominantly seen as a means of
activism to accelerate sustainability transformation. Non-academic and particularly academic actors
often emphasised their motivation to make a difference in the real world and their willingness to
engage in the project as an agent of sustainability. With regard to academic actors, the concept of a
living lab is in contrast sometimes interpreted as merely a fashionable label for what is usually done
in applied science anyway. Interviewees with an engineering background in particular conveyed this
point of view by referring to the routine implementation of sustainable technology into practice. Less
frequently, academic actors adopted a more distanced view, which at the same time marked a
rejection of the notion of activism and was more oriented towards the classical research perspective.
Therefore, merely observing the transformation and engaging as little as possible is seen as the
appropriate approach to research practice. In addition to this orthodox view, critically pessimistic
interpretations were also articulated in individual cases. For a few academic actors, the living lab
approach represents an overhyped and time-consuming research trend with little impact on
sustainability. This view is sometimes also shared by non-academic actors and justified by unfulfilled
expectations.

Not fulfilling methodological and epistemological expectations is a central concern of the
academic actors in day-to-day research life, manifesting in uncertainties and tensions.
Experimentation is therefore described as a continuous process of ‘muddling through’, accompanied
by the constant uncertainty of not having guaranteed an appropriate, valid and proper research
process — a process characterised by the struggle between freedom and boundaries inherent in
questions such as: How should, may or must the test room be designed and controlled? How should
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the interventions be tested? How should the diverse context be taken into account in the design,
evaluation and conclusions of the experiments? How should the established organisational or group
rules of the real-life setting be dealt with? These questions remain fairly open even upon completion
of the experiments, as do the uncertainties. Feelings of guilt, doubts and self-criticism were often
described as familiar sentiments associated with living lab research.

Both academic and non-academic actors often feel overburdened by the expectation to develop
successful solutions. However ambiguous or vague the project aims are formulated, the living lab
promises actual progress and new solutions. Living up to this ideal, the collaborators tend to produce
presentable, successful solutions while concealing the flaws and failures in the experimentation. A
number of studies have already pointed to this push towards ‘solutionism’ (Rogga et al. 2018, Huning
et al. 2021). Maasen and Lieven explore the ‘pressure management’ that is required in
transdisciplinary projects in order to cope with the pressure to produce ‘at least preliminary and
always presentable results at all stages of the project’ (Maasen and Lieven 2006: p. 403). Similarly,
Engels and Rogge (2018) address tensions arising from the unilateral urge to achieve rapid innovation
and economic exploitation within living labs.

4.1.2. Heterogeneous interpretations and aspirations of participation and co-creation

Felt et al. (2012: 15) conclude in their study on transdisciplinary sustainability research that
‘scientists do not talk about participation as a single coherent phenomenon’. Similarly, our analysis
revealed distinct differences in the individual and collective ideas of participation. It is worth noting
that the participants’ own interpretations often contrasted with the ideas expressed by other
collaborators or with their former aspirations. As expressions of tensions and conflicts, these
juxtapositions often manifest themselves in a polarisation of rather extreme points of view.

The extreme position of ‘obligation of acceptance’ reduces participation to a mere obligation to
accept whatever the project or organisational leaders declare as appropriate actions. Put in less drastic
terms, this view perceives participation as a means to achieve acceptance from everybody involved.
In contrast to this is the opposing extreme position of ‘egalitarianism and heterarchy’, which is an
idealistic view held by participants who are eager to co-create. It emphasises a voluntary, non-
hierarchical formation of equal partners in any given situation. These extreme positions were
problematised mainly by the academic actors. They often position themselves and ‘the others” within
the spectrum between the two poles. In contrast, the non-academic actors display a much less
reflective or more passive perspective. This is chiefly explained by the fact that the academic actors
consider themselves solely responsible for guaranteeing the principles of participation and co-
creation in the research process. The research process is characterised by constant uncertainty from
the perspective of the academic actors — every form of collaboration is shaped by the omnipresent
question: What kind of participation is ‘right’, ‘appropriate’ or “enough’? Similarly, Felt et al. (2013:
p- 518) have pointed to the struggle of early-stage researchers “to clarify whether or not, or to what
degree they are transdisciplinary’.

Uncertainties already arise in seemingly straightforward situations such as the organisation of a
workshop or project meeting. Researchers ask themselves questions such as: Should I simply draw
up a first proposal myself that can then be discussed, or should I first suggest a joint meeting?
Although such uncertainties are usually pushed aside in everyday research in favour of a pragmatic
approach (in this case writing a first draft), there remains a constant doubt and a guilty conscience
about not fully adhering to the principles of participatory research.

Tensions or conflicts with regard to participation, on the other hand, are more difficult for
collaborators to cope with. These arise in more fundamental situations in which essential research
decisions are made. In our research case study, the definition of participation that was to form the
basis for decisions made within the living lab was not comprehensively clarified at the beginning of
or in the course of the research process. As there is no certainty as to what constitutes sufficient
participation and as there are no quality criteria in the scientific literature, the participants could rely
only on their subjective and situational interpretations. Furthermore, tensions and conflicts tend to
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be attributed to individual actors who are seen as the cause of these issues. Actors who take a rather
heterarchical view tend to find decisions that are not clearly based on consensus problematic.
Decisions that are made on the basis of scientific expertise, majority consensus or from a position of
power would not be in line with the fundamental principle of participation. The exercise of veto rights
accorded by hierarchical positioning (e.g. by project leaders or organisational leaders) is considered
particularly problematic. This results in frustrations, tensions or even conflicts over non-
participatory’ procedures.

In particular, project and organisational leaders often describe themselves as being forced into
an overburdening role in resolving the perceived contradiction between participation and co-creation
on the one hand and effectiveness and efficiency on the other. As the individuals primarily
responsible for achieving the project objectives, they feel constrained by having to adopt a rather
pragmatic view on participation and co-creation. Furthermore, they find themselves confronted with
an inherent paradox: On the one hand, the ambiguity of the interpretations of those somewhat
abstract ideals results in the aforementioned uncertainties, tensions, frustrations and conflicts in
collaboration. On the other hand, this ambiguity allows them to bypass these issues.

However, interpretations of, and particularly aspirations with regard to, participation change
over time. Non-academic actors sometimes found themselves overwhelmed by requests for
collaboration from the academic actors and became disengaged in the process, causing frustration
among academic actors with a rather heterarchical view on participation. Similarly, Felt et al. (2012:
p- 14) describe ‘the researchers’ astonishment and disconcertment when extra-scientific partners
insist on a work-sharing model instead an integration model’. In addition, some non-academic actors
positioned themselves as mere data providers, as they saw no other useful way of participating than
by contributing data.

Overall, work-sharing in separated spaces constitutes the main model of collaboration in day-
to-day research in our case study. Considering the time constraints, the high demands of daily
communication and coordination, and the pressure to deliver results, this model has emerged as
viable practice in mitigating challenging reactions. Particularly for academic actors, this mode
provides practical benefits. First, it mitigates the risk of the research being too dictated by the
demands of the non-academic actors. Second, it encourages disengagement on the part of actors and
guards against the views of those who share a rather hierarchical view on participation.

4.2. Heterogeneous Perspectives On Sustainability Interventions

Sustainability and climate protection are emotive and value-laden terms that are often
problematised in politicised discussions in everyday research. This was evident in the interviews and
especially in the workshops and informal situations. Discussions generally revolved around the
question of the appropriateness and legitimacy of sustainability interventions. Fairly polarised
conceptions tend to emerge, which can be differentiated according to Weber’s (1947) ideal types of
social actions (Starr 1999) and are adopted by both academic and non-academic actors.

On the one hand, there is the value-rational (wertrational) view of sustainability and climate
protection, which individual collaborators are guided by and feel committed to in their day-to-day
research when developing interventions. According to this normative view, climate protection
measures should be implemented quickly, unconditionally and regardless of resistance (‘no delay for
climate changes’). The instrumental-rational (zweckrational) view adopts a pragmatic counterposition
which states that climate protection measures should be carried out solely on the basis of
consideration of the preconditions (‘climate protection takes time”).

The instrumental-rational perspective does not necessarily always correspond to the inner
convictions and ambitions of the collaborators. Non-academic actors in particular tend to take greater
account of the limitations arising from practical experience (e.g. financial or technological
preconditions or cultural aspects) than academic actors. This also includes less willingness to take
risks owing to the fact that overly ambitious interventions pose a risk of excessive demands, strains
on capacity, and overburdening.
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Actors who tend to adopt a value-rational perspective are sometimes impatient in the research
process and feel frustrated when measures are not implemented quickly, or ideas are not sufficiently
appreciated by others. As a result, ever more tensions arise and sometimes culminate in conflicts
when actors are faced with what they perceive to be irresponsible or unproductive resistance from
other individuals or groups who slow down the transformation or fail to grasp its necessity. In
addition, the noble objective of climate protection provides a justification for increased enforcement
of climate action, often causing overburdening, frustrations and disengagement. Similarly, a few
studies highlight the implicit normative expectations on sustainability researchers to ‘recognise and
accept their social responsibility” (Cornell et al. 2013: p. 67) and commit themselves to transforming
reality (Wittmayer and Schapke 2014, Salas-Zapatas et al. 2012). Furthermore, in their study on
corporate sustainability studies, Van der Byl and Slawinski (2015) identify the potential for diverse
understandings of sustainability, individual interests and misbalanced sustainability dimensions to
cause conflicts.

4.3. Difficulties in Role Positioning And Allocation

While a few roles were clearly defined and allocated at the beginning at the project (such as gate
keepers, project leaders, assessment agents and dissemination agents), the roles of non-academic and
academic actors were largely left to fall into place over the course of the project. As the demands of
each role emerge, actors seek out their preferred roles or roles are ascribed to other actors — be it
mutually or unilaterally or intentionally or unconsciously. Furthermore, roles change over time as a
number of studies have highlighted (Wiek 2007, Hilger et al. 2018, Bulten et al. 2021, Arnold 2022,
Huning et al. 2021).

In transdisciplinary settings, academic and non-academic actors are inevitably subject to the
demands of having to fulfil multiple roles (Stauffacher et al. 2008, Enengel and Muhar 2012,
Wittmayer and Schapke 2014, Hilger et al. 2018, Bulten et al. 2021, Arnold 2022). In their systematic
literature, Hilger et al. (2021) identify fifteen roles of academic and non-academic actors assigned to
four different realms (field, academia, boundary management and knowledge co-production). They
further distinguish the roles as originating from the field (actor groups) or adopted during research
process. Mbatha and Musango (2022) explore different stakeholders and their roles in living lab
research within the energy sector. Based on an extensive literature analysis, they provide a detailed
overview of these actors and their different roles.

Particularly in the case of the academic actors, positioning and fulfilling the multiple associated
roles were presented as eminent challenges in everyday research. In the interviews, the academic
actors frequently problematised the dual role that they feel they are allowed, pressured or forced to
fulfil in the living lab project. This dual role comprises clusters of multiple role responsibilities, some
of which are classed as ‘activism’, as distinct from research. Activities such as moderating and
coordinating discussions and workshops, and informing, motivating and advising non-academic
actors are subsumed under activism. In contrast, the collection, processing and evaluation of data is
considered pure research.

Although the majority of the researchers felt that they were well aware of the implications for
their own role in view of the requirements for designing a living lab, the challenges only became
apparent in the course of the research process. For example, the dual role fundamentally contradicted
the self-image of individual academic actors from the outset but was accepted as a small obstacle that
could be overcome. As the need for ‘activist’ responsibilities became an ever-greater priority in
cooperative experimentation in everyday research, the reluctance of individuals also grew. In
extreme cases, research in the living lab is perceived as ‘fake research’. Tensions and even conflicts
between academics and non-academics were just as much a consequence of this as frustrations.

Felt et al. (2013, p. 522) describe the transdisciplinary research process as a ‘research borderland’
for academic actors. This conclusion may reflect the strong focus on academic actors in studies of
roles in transdisciplinary research, with multiple studies highlighting the struggle of researchers with
different roles in this context (Hilger et al. 2018, Arnold 2022). In their study on designing real-world
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laboratories for sustainable urban transformation, Huning et al. (2021: p. 1599) point to the difficult
task actors face in understanding which role to fulfil at a certain moment. By analysing the
socialisation of early-stage researchers, Felt et al. (2013: 519) describe the difficulties in developing
roles, finding a position and setting up transdisciplinary research lives. Focussing on sustainability
transitions, Bulten et al. (2021) analyse the conflicting roles of researchers. They identified five
potential roles ranging from ‘reflective scientist’ to ‘transition leader’, and the tensions and conflicts
that emerge when combining roles. Tensions arise from ‘three underlying sources: (1) researchers’
self-perception and expectations, (2) expectations of transdisciplinary partners, funders and
researchers’ home institutions and (3) societal convictions about what scientific knowledge is and
how it should be developed’ (Bulten et al. 2021). In a similar way, Pajot et al. (2024) analysed how
researchers adopt multiple and changing roles in sustainability science projects in France. They
explore the influence of stakeholder engagement, the need for role flexibility and adaptability of
researchers as well as a need to tailor roles to project characteristics.

In our research case study, the need for role flexibility and adaptability of researchers was
problematised as somewhat limitless during the interviews. Only a ‘jack-of-all-trades’ could possibly
handle all the demands of the roles at hand. First, this points to the lack of skills all actors attribute to
themselves and other collaborators. The skills necessary for multiple roles often extend the skills
needed in traditional empirical research (cf. Huning et al. 2021: 1599). Similarly, Wiek et al. (2011)
highlight the researchers” lack of skills and identified five key competencies which should be
combined and integrated. Second, this is indicative of the uncertainties and frustrations in everyday
research, particularly in the context of general time constraints. Third, this points to the willingness
to adapt to unfamiliar roles. Several studies have highlighted personality as a potential driver of
researchers’ roles (Pajot et al. 2024, Miah et al. 2015). Each of the three aspects increases the risk of
disengagement on the part of either academic or non-academic actors.

4.4. Emergence of Instrumentalisation And Over-Identification

Joint interactions in the living lab often evoke familiarity and mutual empathy between the
collaborators over time. This process was described by all interviewees as a positive development for
collaboration in everyday research. This closer rapport and mutual empathy among the cooperation
partners can also prove to be disadvantageous. Both academic and non-academic actors reported
frustrations, tensions and sometimes conflicts as a result of situations they felt were instrumentalised
by their collaborators.

Instrumentalisation should not be understood as having exclusively negative connotations.
First, particular roles within the living lab are usually already allocated during the design phase.
Roles such as gate keepers, dissemination agents and communicators were assigned or at least
predefined in our case. Second, academic actors willing to embrace their activist role complaisantly
perceive themselves as service providers for the non-academic partners. Felt et al. (2012: p. 18) report
an identical observation in their study on participation in sustainability research projects.

In our case, the challenges of instrumentalisation relate mainly to the relationship between
academic and non-academic actors. Situations were recounted in which tasks or responsibilities were
passed on to ‘the others’ — or unsuccessful attempts to do so were made. At the same time,
instrumentalisation is attributed to individuals on both sides, around whom tensions then revolve.
The fact that mere attempts at reallocation are being problematised illustrates a particular awareness
or even alert stance among each actor’s groups. At the same time, all collaborators are exposed to a
lack of resources and time constraints (Felt et al. 2012), which legitimises the reallocation of tasks the
further the research project progresses.

The emergence of instrumentalisation often appears to be accompanied by a process labelled as
‘going native’. This term, as used within ethnography and anthropology, is the phenomenon of losing
one’s research role and becoming totally immersed in the culture or group of people with whom one
is collaborating (Madden 2010, Hanson, 2018). This goes beyond the perceptions mentioned above of
academic actors as service providers. In rare cases, they see themselves rather as members of the non-
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academic groups or organisation. Similarly, Hilger et al. (2021) identify instances of the researchers
adopting roles from the field as a step beyond the duality of practitioner and researcher.

Furthermore, most academic actors consciously allow themselves to be instrumentalised and
used strategically for the project aims and the real-life setting. Legitimising interventions or
problematizing sensitive issues is broadly seen as a mandatory function to fulfil. Likewise, Marg and
Theiler (2023: p. 641) point to the legitimizing role of researchers and their instrumentalisation by the
municipal administration within the transdisciplinary project.

4.5. Embedded Complexities Of Living Lab Governance

Like the research process as a whole, living lab governance was overly problematised as a
process of ‘muddling through’ the difficulties in everyday research. In principle, and in line with the
concept of participation, the governance as well as the creation of the living lab infrastructure is a
joint endeavour. The way in which responsibility for governing the living lab project is distributed is
therefore shaped by the modes of participation that the actors intentionally or unintentionally
created.

Governance represents the culmination of challenging reactions in collaboration. First,
heterogeneous interpretations of key living lab concepts, heterogeneous perspectives on
sustainability interventions, difficulties in role positioning and allocation, and the emergence of
instrumentalisation and over-identification might be considered as failed management on the part of
the project leaders. In our case study, and as highlighted above, challenging reactions were
sometimes attributed to individual leaders. Second, reactions such as tensions and conflicts call for
mitigation measures, which themselves might account for uncertainties or overburdening. Third,
both academic and non-academic actors identified a vast series of difficulties — all broadly related to
the proto-challenges described above. These difficulties can be categorised based on varying core
requirements in day-to-day practice.

Managing participation and co-creation:

e Unfamiliarity with and lack of experience of project management built on the principles of

transdisciplinarity and participation

o Difficulties in balancing and integrating the different interpretations of key concepts as well

as aspirations of sustainability

e Difficulties in balancing and integrating the different disciplinary and real-life setting

perspectives (cf. Nesti 2017).

Managing needs, ideals, roles and expectations:

e Permanent need for project adaptation with multiple actors and organisations

e Balancing expectations (e.g. on participation, innovation and results) with practical

conditions and possibilities
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¢ Balancing conflicting ideals and practical needs

e Balancing the need for creative freedom with the need to reduce complexity

Managing limitations, openness and unknowns:

e Lack of resources and time constraints in general (cf. Felt et al. 2012)

e Difficulty in maintaining conceptional openness to new topics in the research process

alongside the demands for stability and predictability in the living lab

e Difficulty in dealing with the effects of unintended interventions or unforeseen external

events (e.g. crises and political and regulative changes) on the experiments

One additional challenge emerged over the extended course of the project. Due to their aim of
enabling sustainable innovation, living labs are often designed as a long-term initiative over several
years (Veeckman et al. 2013). In our case study, the timespan for the long lab was initially set for three
years and was subsequently extended for a further two years. The long duration of the project and
the diversity of the players involved are also accompanied by a natural fluctuation of collaborators.
Numerous academic and non-academic collaborators had to be newly recruited during the process.
Engels and Rogge (2018) explore the challenge of integrating new participants into the living lab and
the risk of destabilizing established actor dynamics.

5. Discussion

In our analysis, we identified uncertainties, frustrations, overburdening, tensions, conflicts and
disengagement as challenging reactions in everyday living lab collaboration as well as symptoms of
five interrelated proto-challenges: (1) heterogeneous interpretations of key living lab concepts, (2)
heterogeneous perspectives on sustainability interventions, (3) difficulties in role positioning and
allocation, (4) the emergence of instrumentalisation and over-identification, and the culmination of
these challenges leading to complexities in living lab governance. We argue that these proto-
challenges are constitutive and implicitly inscribed into the key design principles of sustainability
living lab research.

First, the proto-challenges thrive on the fertile ground of diverse institutional logics, power
structures and dependencies, organisational structures, networks and capacities for actions
(Greenwood and Hinings 1996, Lang et al. 2012, Felt et al. 2016). Second, when viewing living labs as
transformation infrastructures, collaborative innovation is constrained or facilitated by ‘constitutive
tensions’ (Schikowitz et al. 2023). Referring to the concepts of continuity and contingency, they
describe inevitable political, ideological and epistemic tensions in synthesizing traditions
(conventions, perspectives and knowledge) and innovations (disruption and inclusion) into the
infrastructures of living labs. Comprising organisational, material, technical and symbolic aspects,
the living lab infrastructures are ‘permanently institutionalised and innovated” (Schikowitz et al.
2023: p. 63). Felt et al. (2012) similarly identified tensions inherent in participatory research in an
earlier study on sustainability research. From this perspective, living lab governance is equally
subject to the same polarity.
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We highlighted the often polarised interpretations of key concepts such as participation,
experimentation and co-creation, the difficulties in role positioning and allocation, and the emergence
of instrumentalisation and over-identification. The everyday governance of living labs can be
considered a constant attempt to cope with the embeddedness of complexities and challenging
reactions.

Following the thesis that constitutive tensions ‘cannot be resolved but must be processed’
(Schikowitz et al. 2023: p. 62), the question arises as to which coping strategies should be applied.
Based on our case study and recommendations in scientific literature on challenges in
transdisciplinary research, we distinguish between three ‘ideal-typical” coping strategies categorised
according to their mode of action: mitigate, embrace and tolerate. In the following, we describe the
strategies according to their function, application and risk.

Constitutive challenges

I hallenges) Challenging reactions Coping strategies
Heterogeneous interpretations
of key living lab concepts Uncertainties
Heterogeneous perspectives Frustration Mitigate
on sustainability interventions
Tensions
Difficulties in role positioning Embrace
and allocation
Conflicts
Emergence of
instrumentalization and over- Tolerate
identification Overburdening
Embedded complexities of
living lab governance Disengagement

Figure 3. Overview — Proto-challenges, challenging reactions and coping strategies.

Mitigate challenges

The mitigation approach focuses on preventing challenging reactions as well as proto-challenges
by employing design and management tools that address the governance or infrastructure of the
living lab. A vast number of studies examining challenges, barriers and tensions in sustainability and
transdisciplinary research provide recommendations or guidelines for mitigation. Examples include
general design principles (Lang et al. 2012, Nesti 2017), principles for balancing team compositions
(Boon et al. 2014), skills (Wiek et al. 2014), roles (Hessels at al. 2018, Adelle et al. 2019), coping
strategies for conflicts (Van der Byl and Slawinski 2015) and quality or evaluation criteria (Jahn and
Keil 2015, Blackstock et al. 2007). Mitigation measures favour consensus, harmony and compromises,
demanding awareness and resources at the same time. Both aspects are often outsourced to external
experts providing feedback such as coaching or supervision (Schaffers et al. 2009, Wirth et al. 2019).
By privileging continuity over contingency, mitigating strategies carry the risk of limiting innovation.

Embrace challenges

This approach stems from the perspective that certain tensions cannot be resolved but need to
be embraced permanently (Engels and Rogge 2018, Scoones and Stirling 2020, Schikowitz et al. 2023).
The embracement view emphasises the constructive possibilities of contingencies as a source of
innovation and represents a paradoxical approach which accepts and explores tensions rather than
resolutions (Arnold 2022). Indeed, it encourages actors to ‘host the tensions and the associated
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inconsistencies” (Engels and Rogge 2018: 31). As a rather unintuitive strategy, it allows for
contingencies and dissonance, perhaps even provoking unplanned encounters, settings, irritations or
confrontations. Sufficient awareness among the actors and transparent proceedings and resources
are prerequisites of this approach. By privileging contingency over continuity, embracing strategies
carry the risk of destructive escalation or withdrawal.

Tolerate challenges

The tolerance approach emphasises an alert stance towards challenges without taking
countering or embracement measures. This strategy encourages letting things go in a rather Zen-like
way. This does not mean ignoring or neglecting challenges, but engaging with them by recognizing
them without the immediate urge to take actions. Similar to the embracement approach, this strategy
unintuitively accepts irresolvable contradictions and allows for ‘agonism’ (Schikowitz et al. 2023,
Bjorgvinsson et al. 2012, Farias and Blok 2016, Farias and Widmer 2017, Karvonen A and Van Heur
2014). It should be emphasised that this strategy should not be misunderstood as a consequence of
disengagement by living lab actors. Like the embracement approach, it too allows for contingencies
and dissonance. In addition to sufficient awareness, the approach requires tolerance for
organisational slack as well as joint understanding on why mitigation measures are not taken.
Tolerating challenges and reactions carries the risks of both alternative approaches — limiting
innovation and enabling destructive escalation or withdrawal.

6. Conclusions

Sustainability research addresses the complexities of the significant challenges facing
contemporary societies (Felt et al. 2012). As a tool for sustainability, living lab research challenges
given assumptions, imaginations and expectations on the part of collaborators. Challenging reactions
such as uncertainties, frustrations, overburdening, tensions, conflicts and disengagement are an
inevitable part of everyday collaboration in living labs. These are emphatically an inherent tendency
given the heterogeneous interpretations of key living lab concepts, the heterogeneous perspectives
on sustainability interventions, the difficulties in role positioning and allocation, the emergence of
instrumentalisation and over-identification, and the embedded complexities of living lab governance
which both constrain and enable innovation.

Coping with these (proto-)challenges can appear a daunting task. Mitigating challenges and
reactions carries the risk of limiting innovation, embracing tensions carries the risk of destructive
escalation, while tolerance involves both risks. Wicked problems are defined as impossible to solve
because of incomplete, ambiguous, contradictory and fluctuating demands. We might say that
collaborative sustainability research in living labs is in itself a wicked problem.

No unqualified recommendations can therefore be made for practical application. If anything,
our study points to the need for awareness, preparation and resilience on the part of living lab
research actors with respect to the constitutive challenges of collaboration. We highlight the
possibilities of the somewhat unintuitive coping strategies of embracing and tolerating constitutive
challenges. Both strategies would undermine the ‘tendency towards continuity’ of academic actors
that Schikowitz et al. (2023: p. 71) identify in their study of two living labs on urban mobility in
Austria. Embracing and tolerating contingencies are unintuitive approaches and require effort,
transparent processes and a joint understanding. We further argue with Schikowitz et al. that
‘meeting the various demands and expectations that policy makers and researchers amount on living
labs is, in fact, a mission impossible’ (2023: p. 72). Hence, our results may foster a knowledge and
understanding of the unavoidable challenges in everyday living lab research.

In considering heterogeneous interpretations of key living lab concepts and heterogeneous
perspectives on sustainability interventions as inevitable, as well as a source of contingencies and
innovation, we find ourselves caught in a dilemma. On the one hand, we would be keen to argue for
further scientific research on quality standards for the design and implementation of living lab
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infrastructures and governance. On the other hand, the harmonising or standardisation of living lab
infrastructures as a mitigation-tool would prevent the contingencies needed for innovation.

The limitations of our study are primarily epistemological. First, our single-case design
challenges the potential for generalisations as we assume constitutive proto-challenges as typical of
living lab research. By relating our results to other contemporary studies, we have attempted to
provide validity for our arguments beyond our case study. Nevertheless, additional investigations
into multiple case studies are strongly recommended. Future studies should focus notably on
differences in project characteristics as sampling criteria. Second, our involvement as researchers as
well as collaborators carries the risk of biased interpretations. The support or assighment of external
researchers in future work would mitigate that risk and yet at the same time limit the opportunities
for participation in everyday living lab practice.
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