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Abstract

This paper reflects upon the potential of real-world laboratories (RWLs) to promote sustainable urban development. RWLs
strive for knowledge production through collective action in experimental settings. Their implementation in urban studies
faces two major challenges: (1) the ambiguity of roles university researchers need to fill, and (2) the variety of expectations
among team members from different institutional backgrounds. Based on research in one trans-European and three Ger-
man RWLs, we propose a stronger focus on team development to help researchers in RWLs address these challenges more
systematically. In particular, this means support in terms of resources and infrastructure (time, space, and training). We
argue that the improvement of RWL team performance has great impact on the potentials of RWLs in transformative urban
studies. Thus, the article contributes to the ongoing debate on the city as a laboratory and site of experimentation in times
of multiple crises.

Keywords Transdisciplinary research - Urban transformation - Real-world laboratory - Participatory research - Sustainable

transformation - Team development

Introduction: transdisciplinary
and transformative research in real-world
laboratories—expectations and challenges

Cities have been facing an increasing multitude of social,
environmental, and economic crises over the past years.
These crises have had led to a search for new methods and
new forms of cooperation to enable and promote urban trans-
formation and sustainable development. A broad range of
actors from politics, civil society, and academia has been
joining efforts in search for transformative and sustainable
strategies to solve the ‘wicked problems’ urban planners
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and politicians are confronted with (Brown et al. 2010). The
complex challenges for cities call for a transformative and
transdisciplinary science, which benefits from knowledge
integration and from recursive and mutual learning of urban
actors from different institutional backgrounds.

Transdisciplinary research has two main components:
(1) a ‘close relation to the concept of transformation’ and
(2) ‘the co-creation of knowledge, that means, the process
of research includes not only scientific actors but also rep-
resentatives of politics, the private sector and civil society
[who] possess agency for transforming knowledge into col-
lective action’ (Renn 2018, p. 1). It fosters transformation
by developing and implementing solutions to urban chal-
lenges and generating generalizable knowledge for sustain-
able action that can be either transferred to other contexts or
scaled up for system-wide application (Luederitz et al. 2017,
Schipke et al. 2018). This type of research has been called
‘inherently inefficient’ due to, e.g., different performance
criteria and levels of commitment, but it is also expected to
‘produce high social and academic impact when undertaken
properly’ (Gaziulusoy et al. 2016, p. 57; 63).

For more than a decade, there has been a renewed inter-
est in the city as a laboratory and as experimental ground
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(Scholl and Kemp 2016). Derived from earlier experiences
in sustainability studies, a new methodological approach
called the real-world laboratory (RWL) has entered the field
of transdisciplinary urban studies (Bulkeley et al. 2019; Sch-
neidewind 2014; Wanner et al. 2018). It relates to earlier
research strategies of stakeholder and citizen engagement
such as Participatory Action Research (PAR, e.g., Kemmis
and McTaggart 2005; Ozanne and Saatcioglu 2008) or inter-
vention research (e.g., Thomas and Rothman 2013), which
focus on participation, empowerment, and capacity building
of different stakeholder groups (Wanner et al. 2018). Some
authors use the ‘lab’ terminology metaphorically to describe
cities as bustling places of intense social life. In addition,
an increasing number of researchers sees cities as places to
experiment with novel approaches of knowledge production
in situ and, with that, have a specific methodological under-
standing of ‘urban laboratories’ (Karvonen and van Heur
2014). Thus, lab approaches reflect an ‘experimental turn’
in social sciences (Schneidewind 2014, p. 2).!

Transdisciplinary RWLs that strive for urban transforma-
tion differ from those in other disciplines and contexts. In
this paper, we address two challenges, which result from
the RWL ideal of cyclical research processes open to con-
stant adaptations, unintended consequences, and new actors.
Strategies, stakeholders, roles, and outcomes may change
during the research process leading to new directions and
detours that were unpredictable in the beginning. First, the
objective of urban transformation implies that university
researchers may have to take over additional roles such as
knowledge broker, change agent, or facilitator, which they
may not be prepared to do. Second, experiments, successful
or not, always leave traces in urban space, so that actors from
public institutions and civil society are not only concerned
with the search for problem solutions, but also with, for
example, their (political) effects on long-term stakeholder
relations. Consequently, expectations differ within a research
team. Researchers need to address both challenges, as they
affect team development and performance of urban RWLs
and their interpretation of success or failure.

Based on research in four urban RWL research projects,
which we introduce in more detail below, we discuss and
illustrate how these two challenges play out and potentially
put re-search processes aiming at urban transformation at
risk. In search of strategies to address them, we scrutinize
literature on science of team science and group development,

! In RWL literature, authors describe a broad variety of experimen-
tal arrangements between academia, policy and business: (urban) liv-
ing labs, transition labs, sustainable living labs, innovations labs, and
design labs, to name just a few beside the RWL (Schipke et al. 2017,
Scholl and Kemp 2016). Differences concern, e.g., the research tradi-
tions they refer to, their overarching goals and the corresponding gov-
ernance arrangements (Schipke et al. 2018).
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which suggests that consequent phases of team building and
evaluation are necessary for (research) teams to pursue com-
mon goals. Studies on the science of team science empha-
size the influence of contextual (e.g., interpersonal, organi-
zational) factors on how teams connect and collaborate and,
in the end, on the process and outcomes of transdisciplinary
teams (see, e.g., Stokols et al. 2008; Borner et al. 2010).
They also highlight the need for further research on this
impact.

Our cases show, however, that RWLs necessarily produce
‘unsettled teams’, particularly in the urban studies context,
which affects the definition of roles and the management of
(fluid) expectations. Against the background of several typi-
cal situations where this has come to the fore in our RWLs,
we argue that transdisciplinary teams in general and urban
RWL teams in particular need to devote more resources to
team development processes and to guide ‘unsettled’ trans-
disciplinary teams through cyclical RWL processes. While
‘learning by doing’ may be an important way to gather
embodied knowledge on (and in) RWL research, we argue
that transdisciplinary teams in RWLs need more time, space
and skills for reflecting team development, possibly includ-
ing professional support and infrastructures. In the end, we
are convinced that this will promote better transdisciplinary
cooperation and thus lead to more transformative knowledge
particularly needed in times of urban crisis.

In “Challenges for RWLs in urban settings”, we elabo-
rate on the ideal of RWLs and the challenges we identify
for urban studies. Section “Materials and methods” holds
the materials and methods for this paper. In “Ambiguous
roles and expectations: experiences from four RWL-based
research projects”, we present three ideal-typical research
situations, which illustrate that the two challenges deserve
more attention in urban studies than they have received in
RWL literature so far. In “Discussion: organizing trans-
disciplinary teamwork in RWLs”, we relate them to team
development literature, which analyses different phases of
team building and certain prerequisites for successful team
performance. In “Outlook: the potential of RWLs in trans-
formative urban studies”, we conclude the importance of
team development for success or failure of transformative
urban RWLs and present an outlook.

Challenges for RWLs in urban settings

At the interface of transformative and transdisciplinary
research, RWLs aim at producing socially robust knowledge,
i.e., they integrate knowledge from various scientific and
societal sources (Nowotny et al. 2011). They are part of a
more general move towards experimental, transdisciplinary
research agendas (Karvonen and van Heur 2014) and thus
different from more traditional urban research with more or
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Fig. 1 Ideal-typical RWL model; own figure based on Sieber and Giilleken (2018)

less clear objectives and fixed teams. According to Kanning
(2018, p. 10), transdisciplinary RWLs strive for system-
atic, target and transformative knowledge through the co-
design and co-production of knowledge (see an ideal-typi-
cal process model in Fig. 1); they are participatory and
include permanent self-reflection and learning processes.
To some degree, they take up 1960s/70s action research,
which emerged from a critique of positivism and consid-
ered social science as normative, political, and potentially
emancipatory. Action research was designed as dialogue
between scientists and practitioners; democratic participa-
tion and empowerment were key (Fricke 2014) to understand
and change social realities. Key critique, however, was that
1970s action research was more activism than research (von
Unger 2014, p. 3). To avoid this dilemma, particularly uni-
versity researchers need to define their roles clearly, as we
discuss in more detail below.

In RWLs, team constellations depend on the research
objectives (Kanning 2018, p. 10). According to the RWL
actor model by Seebacher et al. (2018, p. 156), there are
three types of actors’ involvement: (1) Core team members
are responsible for the overall management and realization
of the RWL process. (2) Engaged stakeholders contribute
time, money, or knowledge to specific interventions on a
regular basis. (3) Loosely connected stakeholders only occa-
sionally participate in RWL activities (see an ideal—typi-
cal actor model in Fig. 2). Hilger et al. (2018) argue that
establishing a transdisciplinary team is the starting point for
every RWL. In urban studies, RWLs members come from
universities and other research institutions, public (planning)
administration, local business associations or civil society;
they may or may not have an academic background, and
their motivation to do research in a particular project may

be very different from academic researchers. This entails
(at least) two major challenges for RWL-based research:
ambiguous roles for researchers beyond their traditional role
of reflective scientist, and different expectations among team
members in terms of cooperation and RWL results. We will
explicate the state of re-search with regard to these chal-
lenges in the following sections.

Ambiguous roles for researchers in RWL research
settings

In transdisciplinary research in general, and RWLs in par-
ticular, traditional role models for researchers and non-aca-
demic actors must be constantly renegotiated (Pohl et al.
2010; Wittmayer and Schipke 2014). Actors in RWLs may
assume a multiplicity of roles during lab activities. These
roles depend on the particular situation, but also on condi-
tions such as the group set-up, individual experience and
knowledge, available resources, and expectations (Hilger
et al. 2018; Pohl et al. 2010). Understood as social construc-
tions, roles can be adapted and negotiated and thus change
over time. A person can fulfil several roles simultaneously,
and several team members can fill out the same roles at the
same time (Stoecker 1999; Wittmayer and Schépke 2014;
Wittmayer et al. 2017). According to Nystrom et al. (2014),
the role of an actor is created by his*her individual action
and objectives and by the reactions of others (Nystrom et al.
2014). In search for transformation, stakeholders need to
adapt to and remain flexible in manifold situations and to be
open to take over new, maybe unexpected roles. This ‘lack
of clarity regarding roles and responsibilities within the
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Fig.2 Ideal-typical RWL actor model; own figure based on Seebacher et al. (2018, p. 156)

research team’ (Gaziulusoy et al. 2016, p. 60) is an impor-
tant challenge for transdisciplinary projects.

While the multiplicity of roles concerns—at least in prin-
ciple—all RWL participants, it particularly concerns univer-
sity researchers, who are often in the lead of the RWL and
thus particularly called upon to organize the collaborative
RWL process. According to process-oriented” sustainabil-
ity science, there are five ideal-typical roles for academics
(Hilger et al. 2018; Pohl et al. 2010; Wittmayer and Schipke
2014):

(1) The change agent who strives for capacity building and
the implementation of interventions;

2 In contrast to the knowledge-first approach, in which scientists tra-
ditionally contribute with their scientific expertise and social actors
contribute goals and values, the process-oriented approach focuses
on their collaboration, co-design, co-production, and co-creation in
terms of knowledge, objectives and values (Wittmayer and Schipke
2014).
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(2) The knowledge broker or knowledge intermediary who
mediates between different perspectives and styles of
thinking (cf. Padmanabhan 2017);

(3) The reflective scientist who provides scientific expertise
(most consistent with conventional researcher roles);

(4) The (self-)reflexive scientist who—detached from prac-
tice—constantly reflects on the influence of position-
alities, power dynamics, and research relations for the
research process and corresponding results; and

(5) The process facilitator who initiates, forms and pro-
motes collaboration, encourages all participants to
express their views and enables transdisciplinary inte-
gration of knowledge.

The specific challenges of labs may create frictions
among actors, e.g., when some group members understand



Sustainability Science (2021) 16:1595-1607

1599

the researchers’ role as descriptive analysts and knowledge
providers, while others consider them as activists ‘estab-
lishing, facilitating and participating in mechanisms or dia-
logues for change’ (Miller 2013, p. 287; cf. Kajikawa 2008;
Wiek et al. 2012). At the same time, it is a difficult task to
understand which role to fulfil at a certain moment, and the
necessary skills extend the skills needed in more traditional
empirical research settings.

Management of motivations and expectations

Researchers from academia and other institutions not only
take on different and changing roles during the research
process. They also join the RWL with diverse motivations
and expectations, according to their respective institutional
(action) logic, their interest in the project, the strategy
of integration into the process, the challenges and their
responses to these challenges (Engels and Walz 2018, pp.
41-43). Engels and Walz (2018, pp. 43—44) propose five
RWL co-design strategies to address this multi-perspec-
tivity: (1) ensure mutual learning between team members,
(2) create ownership and avoid take-overs among them, (3)
develop and maintain trustful relations, (4) engage with citi-
zens, and (5) create room for change. According to Wanner
etal. (2018, p. 101), ‘[f]acing different knowledges, interests
and activities of science and practice, clearly defined roles
are crucial in RWL'. Ideally, the better all team members
communicate their goals from the very beginning, the better
the different expectations can be reconciled, and conflicts be
avoided (also see Singer-Brodowski et al. 2017, p. 62). How-
ever, this clear definition of roles is often a problem in RWL
processes. For example, not all team members can take inde-
pendent decisions. They represent specific institutions and
have individual responsibilities and power, social and pro-
fessional competencies and (career) ambitions. Other (pow-
erful) actors may exert their influence ‘behind the scenes’.
At universities, for example, professors may supervise their
staff, and define targets and standards, without taking part
themselves in every team meeting or being involved in the
organization of everyday matters. Team members from pub-
lic administrations can also not act autonomously; instead,
department heads and colleagues do have an indirect influ-
ence on what is happening in the lab, as do local politicians
who determine political frameworks. Team members from
civil society often represent an association or an initiative
and thus also depend on others. In urban RWL settings,
where interventions have real-world consequences, these
factors are much more influential than in other research set-
tings. Some of them are not—and cannot be made—explicit,
even if explicit agreements on task sharing exist (Padmanab-
han 2017, p. 19). The interpretative schemes of different
actors may look similar but still differ. Conventions that may
seem self-evident to one actor may require explanations for

everyone else, concerning, e.g., timeframes, availabilities,
response speed, hierarchies, etc. (also see Gaziulusoy et al.
2016, p. 60).

Apart from the factors that may lead to communication
failures, there may also be different expectations in terms
of outcomes that cannot be easily reconciled. RWLs are
expected to produce ‘successful solutions’ for real-world
problems in a reasonable amount of time, which ‘pushes sci-
ence to a certain extent toward “solutionism™ (Rogga et al.
2018, p. 20). Professionals who invest time and energy into
research, often without any external reward or remunera-
tion, may become impatient if researchers keep reflecting
at a conceptual level for an—in their eyes— ‘unnecessary’
amount of time without producing handy solutions that are
easily applicable to their problems.

Materials and methods

This paper is based on four research projects the authors
were or still are involved in. Each set-up one or more RWLs
in German cities and/or region, one as part of a trans-Euro-
pean program.

Case A is a 3-year RWL project located in three Ger-
man cities. As the growing diversity in cities calls for new
approaches to enhance social cohesion, the project analyses
the role of urban open spaces for fostering communities of
dialogue and neighborly solidarity. To this purpose, it tests
innovative methods of cooperative open space development
in three so-called ‘arrival neighborhoods’ (Saunders 2010),
which are characterized by social deprivation, migration,
and high housing density. The core team of the here-dis-
cussed lab (which is one of three in the total project) consists
of one scientist, two urban planners, and two representatives
of a local urban gardening association. Additional partners
are local professionals from community development, hous-
ing associations, and the city administration.

Case B was a 3-year research and innovation project,
which aimed to develop an integrated, evidence-based strat-
egy for air pollution control to reduce urban air pollution and
the negative impacts of climate change. Living labs in six
European cities were established, one of them—the here-
discussed lab—focused on a low-threshold urban design
and planning intervention in a German city. Trees in mobile
pots (‘wandering trees’) were collectively moved through
neighborhoods and schools to enhance acceptance for public
green and demonstrate its benefits for human health. In this
lab, two planning researchers from a university and three
city administrators from the case study city worked together
in the core team. During the process, further administra-
tors, neighborhood managers, local businesses and citizens
temporarily joined the lab and its activities. Additionally,
three service designers supported and guided the core team.

@ Springer



1600

Sustainability Science (2021) 16:1595-1607

Case C focuses on environmental justice and climate
resilience in a polycentric German region. The project’s
overall goal was to develop strategies for enhancing envi-
ronmental justice and climate resilience at the regional,
urban, and neighborhood level. RWLs were established
at each level, partly in a multi-level setting. This paper is
based on a multi-level RWL (at city and regional level)
with a focus on housing policies. The core team consisted
of five university researchers, two administrators of a
regional development association, one municipal admin-
istrator, and temporarily further staff of both adminis-
trations as well as a cross-institutional working group
of municipal housing representatives of the polycentric
region.

Case D is a 3-year project with labs in two German
neighborhoods. Planning and design researchers from two
universities, two urban research and participation agen-
cies, and two municipal planning offices work together
in the core team. The research aims to transform admin-
istrative routines of citizen participation in urban devel-
opment. It aims particularly to address city users with a
migrant family background. While the municipal planning
offices hope for (online and offline) technical and proce-
dural tools to adapt participation procedures and settings
to the needs of these target groups, the researchers search
for multilingual and performative strategies to enhance
motivation to participate both in terms of topics and pro-
cess design. Several participation agencies support and
facilitate the RWL interventions.

Each of the four real-world labs followed a differ-
ent methodological design, producing a rich variety of
empirical data like formal protocols, expert interviews,
collective evaluation materials (e.g., feedback postcards, a
structured evaluative email exchange and blog, evaluative
interviews) as well as personal minutes and field notes.
Based on this empirical data set, we, the authors of this
article, collaboratively wrote the ‘stories’ for each of our
(partly still ongoing) RWLs and identified key events,
experiences and decisions related to the transdisciplinary
cooperation in the lab teams. We then evaluated the narra-
tives in an iterative collaborative process along different
inductively and deductively defined categories. For this
paper, we extracted all conflicts we attribute to differ-
ent expectations and multiplicity of roles for academics,
and clustered them, based on similarities such as timing,
groups of actors involved, etc., in three ideal-typical situ-
ations that demonstrated how the above-mentioned chal-
lenges played out. In a last step, we collectively selected
those conflicts that seemed to be paradigmatic for the
three ideal—typical situations and condensed them in the
vignettes presented in the following. The authors trans-
lated all quotes and narratives into English for the pur-
pose of this article.
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Ambiguous roles and expectations:
experiences from four RWL-based research
projects

In this section, we present three ideal—-typical problem clus-
ters to show how ambiguous roles and expectations came
to the fore in our RWL settings. They played out differently
in each project but seemed to have common roots. The first
cluster shows how researchers need to find a strategic bal-
ance between conflict and consensus in situations they per-
ceive as particularly sensitive and important for the future
RWL cooperation: How much conflict can they risk, and
how much do they have to accommodate the research part-
ners’ wishes so that transformation processes can continue?
The second cluster reflects power struggles against the back-
ground of different rationales and routines of urban institu-
tions, which come up in the organization of public RWL
interventions: Who has the power of defining a situation,
and who is likely to win or lose if anything goes wrong?
The third cluster refers to different and ambiguous interpre-
tations of ‘successful’ outcomes in lab projects at a point
when strategic decisions need to be taken about the future
directions of the project. We argue that initial negotiations
and agreements are insufficient to avoid these types of con-
flict because of the experimental character of RWLs. This
conclusion is supported by literature on team development,
which we discuss afterwards.

Consensus or conflict?

The willingness to reach consensus is one of the most impor-
tant requirements of transdisciplinary research. By consen-
sus, we mean the effort to integrate different viewpoints
and opinions into a synthesis (Defila and Di Giulio 2017)
against the background of common (social) group norms
(Scholz and Steiner 2015). A consensus is not only impor-
tant at essential milestones but also in team meetings and
daily interactions. The following vignettes illustrate situa-
tions when researchers need to compromise, because they
consider not only what they think is ‘right’, but also the
further cooperation in the project; they fill out the roles of
reflective scientist, knowledge broker, and process facilitator
at the same time:

An early core team meeting revealed the stereotypes
and prejudices of one partner, member of a civil soci-
ety organization, about migrants’ relations to nature
and their local environment. For example, he declared
that their idea of cleanliness was decidedly different
from ‘Germans’. One researcher found these state-
ments inacceptable and highly problematic, not least
because they affected the partner’s long-term volun-
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tary work and, consequently, were likely to have an
impact on the planned lab interventions in ‘deprived’
neighborhoods with a high share of residents with a
migratory background. However, the researcher did not
see herself in a position to start an argument in a core
team that was supposed to act at eye-level. Given the
need to cooperate closely in the future and the wish
to keep the goodwill and engagement of the partner,
the researcher decided against the open conflict, even
though she would have argued against it in another
setting as a reflective scientist. (case A)

In our RWLs, scientists often had to assume the role of
facilitator or mediator in consensus building, which made
it difficult for them to contribute their scientific expertise.
These different roles were at times incompatible, as the fol-
lowing vignettes shows:

Several lab workshops included stakeholders from
outside the core team, who were invited to share their
expertise only occasionally. Ideally, all stakeholders
should have met at eye-level. Instead, the scientists
were always assigned the facilitator role—partly due
to lack of resources, partly because it was expected
of them, and partly to be able to direct the discus-
sion towards the research interest. Thus, they could
not contribute with their scientific expertise as they
could have if they had participated as reflective sci-
entists or knowledge brokers. If moderating research-
ers had a substantive conflict of content as discussion
parties, they were hardly able to solve the conflict if
they remained in their role as facilitators and media-
tors. This sometimes led to a prioritization of political
and tactical debates over debates on scientific findings.
(cases B, C)

Working with only occasionally involved stakeholders
also redefines relationships within a team, as they might
bring new expectations, collaborative practices and lab
objectives. To them, formerly agreed objectives and respon-
sibilities can be unclear, particularly if team members have
little experience in working together or if there is a lack of
trust. Such constellations may complicate smooth ‘perfor-
mance’ in the sense of a constructive and in-depth debate
at eye level, which is needed to come to consensus. This
illustrates that consensus building is strongly dependent on
relationships and expectations within a team (Defila and Di
Giulio 2017).

The need for a balance between consensual co-research
and confrontation in a new group constellation became
apparent in workshops in public administrations,
intended as spaces for co-design and co-production.
On the one hand, the core lab team wished to discuss
the project topic openly at eye level. On the other hand,

the core team members who came out of the admin-
istrations warned that their colleagues needed a well-
structured program with a clear purpose and learning
benefit. Language was also an issue: the academics
were instructed not to speak ‘too academically’ and
to stay close to the experiences of the practitioners.
The confrontation with practitioners’ expectations put
researchers into a rather defensive position. They had
to demonstrate appreciation for the experiences of the
practitioners, while the practitioners ‘were themselves’
and put little effort into the production of a synthesis in
the sense of common knowledge production. (case D)

The experiences show that transdisciplinary teamwork,
which values knowledge and contributions equally regard-
less of someone’s professional training or institutional back-
ground, is not easy. This bears the risk that either the lowest
common denominator prevails, or results will be incoherent.

“Not with our logo”: troubles with institutional
logics and external communication

All our labs aimed to develop a corporate identity with clear
objectives. The symbol for this corporate identity was the
RWL logo, which the teams developed to address external
stakeholders and to stimulate co-design and co-production
processes. However, the development of a project identity
and the communication of the project and its results to a
wider public are not an easy task. Struggles of meaning mak-
ing, hierarchies and power (who has the say and ultimately
determines what the project stands for?) and ‘lab external’
expectations (which ‘institutional’ regulations etc. are team
members subjected to as part of a public administration, a
planning office, etc.?) came up. Interestingly, these conflicts
were often negotiated through—at first glance—rather unim-
portant details, as the positioning of a logo in a publication:

For an initial RWL intervention, core team members
from the public administration opened doors to their
colleagues from the local urban development company
(LUDC). The LUDC was interested to try out some-
thing ‘different’, so the lab decided to pool resources
and co-organize the intervention so that everyone
could pursue their goals and get something out of it.
The LUDC even offered financial support for the print
material to advertise the event. But their reaction to
the professionally designed advertisement material
was: ‘This will not work: Our logo is always in that
corner...” They were unwilling to abandon their cor-
porate design standards, while design researchers were
disappointed that their efforts and experience were not
valued. To ‘save’ the common event, they did some
changes to their original design, but as the LUDC did
not show any readiness for give-and-take, the lab was
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split up in the end into two separate interventions at
the same space and time. (case D)

This vignette shows that formal institutional requirements
can become a barrier and potentially also put the whole team
collaboration at risk. The following example demonstrates
that the withdrawal of an institutional logo can also relate to
dissatisfaction with research results:

When a core team member from a local body was con-
fronted with scientific findings his institution did not
agree with, he decided to attach a statement to the sci-
entists’ report to distance himself from these findings.
The conflict could only be resolved when all partners
agreed that joint results reports would only be used
internally and not published with the common project
logo. The conflict exacerbated further in the middle
of the project when scientists presented preliminary
results in a public presentation with the common
logo, although all partners had not yet accepted them.
Despite team-internal mediation, the incident severely
affected the relationship of the partners for the rest of
the project. (case C)

Power struggles within an RWL and ‘lab external’ expec-
tations are not only revealed by the use and positioning of
logos, but also by the use of a common language and activi-
ties associated with the joint RWL logo, as the following
vignette shows:

In the first public citizens’ workshop, team members
from the local administration asked the scientists to
avoid certain politically ‘explosive’ terms in con-
nection with the main topic of the event for tactical
reasons. The administrative staff hoped to prevent
participants from expressing their objections to the
topic which, they feared, would then become explo-
sive. The scientists complied with this request because
they did not want to jeopardize future cooperation. The
politically explosive topic also affected a subsequent
workshop series at the end of the project to which no
public invitation was sent out to avoid media attention.
The reasons were similar: the administrative partners
intended to prevent citizens from using the opportu-
nity to express their displeasure and thus dominate
the events and provoke negative headlines. Based
on earlier experiences, the administrative staff was
worried that citizens would confuse the findings of a
third-party funded lab with plans or programs of the
participating city administration, and feared that they
would be held responsible for the topics and content
of such events. (case B)

To sum up: In transdisciplinary research aiming at urban
transformation, a logo is not just a logo. Rather, a logo can
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be the starting point for team struggles regarding outward
communication about the lab and its goals towards the local
population and other stakeholders. As the vignettes indicate,
an institutional logo symbolizes specific institutional val-
ues, norms, contents, etc. which are represented by different
members of the lab team.

Defining ‘success’ or ‘failure’ of lab results

Agreeing on a common objective is an important prerequi-
site for smooth teamwork and for achieving results which
satisfy everyone’s expectations. In RWLs, the objectives
necessarily remain vaguer and more open than in other
research settings, and they have (at least) two dimensions:
producing findings and new knowledge (research objectives)
and initiating transformation processes (practice objectives)
(Arnold and Piontek 2018; Beecroft et al. 2018). Strategies,
experiments, and interventions remain subject to co-design
and co-production processes that may bring surprises, unex-
pected findings or unintended side effects. These processes
can change directions several times and lead to results dif-
ferent from those expected in the beginning:

The key challenges for climate resilience policies that
researchers had identified after the first third of the
project did not correspond to the perceptions and pri-
orities of the administrative team members, who with-
drew their support for further activities. Researchers
were unable to continue their work, while institutional
team members were disappointed and felt that they had
contributed their knowledge, but the academics had
failed to ‘deliver’ appropriate problem definitions and
solutions. This affected the commitment to the project
on all sides. It took some effort and time to find the
lowest common denominator for developing strate-
gies and measures during the remainder of the project.
Many team members felt that the RWL had failed to
exploit its full potential in several regards. (case C)

The vignette shows that team members are attached to the
role and logic of their institution. They must meet expecta-
tions ‘at home’ in terms of the results or the timeframe in
which expectations should be met. This is particularly true
for those core team members who are temporarily employed
for the purpose of the RWL and do not yet have an estab-
lished ‘standing’ in the institution to stand up for RWL
needs. They seek orientation for themselves within their
institution, need to establish a position for themselves, and to
be alert if they do not want to jeopardize further career ambi-
tions within the institution once the RWL has terminated.

Scientists can potentially get something out of the pro-
ject even if experiments ‘fail’ and findings do not corre-
spond to the aimed-for results; they can learn from them and
write about them (research objectives). However, criteria



Sustainability Science (2021) 16:1595-1607

1603

of academic excellence can be hard to meet in ‘practice-
oriented’ or ‘applied’ projects such as RWLs. In contrast,
partners from public administrations, civil society and urban
politics expect rather concrete outcomes: technical tools,
instruments for participation, process recommendations,
references for other projects, access to certain networks,
etc. (practical objectives). In the best case, all co-research-
ers benefit even if the outcomes do not meet their original
expectations. But it may also be the case that partners will
find their expectations disappointed and become resentful.

In one project, the expectations of core team mem-
bers differed. One group of university researchers was
interested in administrative settings, staff’s attitudes
and experiences, while another group tackled users’
needs. In contrast, the team members from public
administrations and planning agencies expected new
tools for easy implementation into their routines and
procedures. Last, but not least, civil society organiza-
tions hoped for more opportunities to voice their con-
cerns. The lab team designed the interventions so that
they would meet the different team members’ expec-
tations. However, it soon became clear that there can
be no simple once-for-all solutions, but a whole range
of factors needs to be reflected. These findings helped
academics to think about the problem in new ways.
Team members from public administrations, while
appreciating the space for exchange and reflection the
lab offered, nonetheless kept expressing their hope for
concrete tools. (case D)

This vignette illustrates that expectations of team mem-
bers are not always compatible, and that benefits for all can-
not be achieved easily. The expectation to produce ‘success-
ful’ solutions in the short term may conflict with an RWL
ideal that is open to failure and with the need for more time
which may be much more likely to lead to success (in a
longer-term) (see Petroski 2013).

In sum, these three clusters show how ambiguous roles
and expectations play out differently and impede a smooth
lab performance in various ways. Building a transdiscipli-
nary team for the negotiation and definition of roles and
expectations is an important prerequisite for transdiscipli-
nary cooperation in any RWL, as RWL literature argues (see
“Challenges for RWLs in urban settings”). However, our
vignettes show that this is easier said than done. Certain
rules and objectives can be negotiated at the beginning. But
it is the nature of RWL research that during the process of
co-creation and co-production, topics and people come and
go; priorities change over time, and new types of interven-
tions are invented that could not be foreseen at the start,
either in reaction to failure, unexpected outcomes or new
team constellations. In the following, we discuss how lit-
erature on team development addresses these challenges

and provides insights for the potentials of transdisciplinary
RWLs for urban transformation.

Discussion: organizing transdisciplinary
teamwork in RWLs

While the role of communication for successful transdisci-
plinary research can never be underestimated, our vignettes
show that this may not be enough for ‘unsettled’ teams in
RWL settings. RWLs require flexibility and the readiness to
adapt the research process to new findings. A broad objec-
tive can be formulated in the beginning, but what exactly
will be the outcome depends to some significant extent on
the research process itself.

How does this flexibility affect team performance?
According to Bruce Tuckman’s model of ‘developmental
sequence in small groups’ (1965), which has often been used
for normative recommendations on ‘good’ teamwork (e.g.,
Stahl 2002), this presents a severe problem. Tuckman identi-
fies four subsequent stages of group development:

(1) A ‘forming’ phase when group members seek to ori-
entate themselves, test boundaries and development
dependency relationships;

(2) A ‘storming’ phase when conflict and polarisation arise
due to individual resistance to group influence and task
requirements;

(3) A ‘norming’ phase when ingroup feeling and cohesive-
ness develop, the group agrees to common standards
and adopts new roles; and

(4) A ‘performing’ phase when roles of group members
become flexible and functional, and the groups’ energy,
supported by interpersonal structures, is directed
towards task performance.

With reference to Tuckman, Stahl (2002, p. 55) claims
that one stage must be terminated for the next one to begin,
meaning that negotiations of collective norms for coopera-
tion (‘norming’, stage 3), for example, will not be successful
as long as the ‘storming’ stage (2) still goes on. He consid-
ers teamwork as ‘perpetual motion machine’ (Stahl 2002,
p. 54) in the sense that the phases continue to follow each
other in a potentially infinite process. This illustration corre-
sponds to circular and cyclical models of RWLs, which also
start with the ‘forming’ of transdisciplinary teams, but often
fail to systematically address issues of team development
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afterwards. Accordingly, in adaptive RWL processes, with
the involvement of different members at different times, the
phases (1) and (2) may repeat over time, and teams might be
unable to ever reach stages (3) and (4).

In contrast, Gersick (1988) stresses the importance of the
halfway point for successful teamwork. According to her
findings, many teams establish their framework for coop-
eration—roles, expectations, objectives, etc.—as early as
during the very first meeting. From then on, ‘repertoires of
behavioural routines and performance strategies’ are based
on ‘simplifying assumptions in order to take any action at
all” (Gersick 1988, p. 33). Group members hang on to the
original framework until halfway point, because until then
they are unable to fully capture the meaning and relations of
the data they have been gathering or the concepts they have
been developing. At halfway points, teams make a midterm
assessment—what has been reached, compared to what they
want to achieve—and start understanding contextual require-
ments (Gersick 1988, p. 35), and ideally, they will reconsider
and reorganize their framework (Gersick 1988, pp. 33-34).
According to this ‘phase model’, a collective understanding
of the task at hand is developed by those involved at the
start, and they reassemble at midway point to wrap up what
has been done and focus towards the end. In unsettled RWL
teams, this likely works to some extent. However, not all
team members may be there from the start, and be equally
familiar with the framework. In that case, either the reorgani-
zation of the framework might lead to preliminary closure,
or it may take up too much time so that it cannot realistically
be implemented in the remaining time.

These models clarify that team development follows
certain dynamics along ideal-typical stages or phases. As
the vignettes showed, teamwork in RWLs cannot easily
undergo the stages mentioned above in a regular order, and
teams may consist of different team members in different
lab phases. Moreover, the core team is not necessarily one
that takes independent decisions. There are always ‘others in
the room’, even if they are not present in person. Apart from
the core team, the open research process of RWLs requires
the involvement of different new (groups of) actors in the
course of co-research. This makes it more difficult than in
other research team settings to establish a team and come up
with common norms and objectives. It is only against this
background that team development in RWLs can be under-
stood properly.

The confrontation with ambiguous roles and expectations
may be an overwhelming experience for team members. For
example, scientists are expected to recognize and act out the
‘adequate’ role in each situation, but they may be unable to
fulfil these roles if they lack skills or resources. This shows
that the need for external facilitation, mediation or team
management and for an adequate institutional infrastructure
is much greater in RWLs than in disciplinary research. We
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argue that transdisciplinary teams must be equipped with
extra money and skills for team development to enhance
their transformative capacity (Wolfram 2016). The fact that
researchers might be forced, intentionally or not, to switch
back and forth between different roles prevents them to focus
on their ‘original’ roles as reflective scientist and knowledge
brokers. This cannot always be communicated at the begin-
ning of an RWL project as only the then developing dynamic
reveals what a team requires. But particularly searching for
transformation in the urban context requires this flexible
situational adaptation of roles.

Furthermore, stakeholders from different institutional
backgrounds might have diverging expectations. If knowl-
edge and interests are not constantly synthesized, either
the lowest common denominator prevails, or results will
be incoherent. Consequently, it may be possible to define
certain guiding principles for the process (in a ‘norming’
phase), but whether the lab will be seen as success or failure
depends much more on the team members’ perspectives—
and on what is at stake for them in urban governance set-
tings—than on ‘objective’ criteria. Both aspects, inherent to
the circular RWL model, illustrate the specificity of the lab
format between urban research and practice.

In sum, the results of the study at hand show that urban
research in transdisciplinary teams is a fuzzy thing that
makes RWLs different from other types of research exclu-
sively undertaken by academics. We can see that in RWLs
concerned with urban transformation, the research process
is at the same time the research object, which needs con-
stant reflection. Again, this stresses the need for institutional
support. RWLs depend much more on ‘extra-professional’
skills of researchers than conventional research projects.
These skills are acquired over time and thus correspond
to age and experience of researchers. RWLs are valuable
learning environments, but if all participants are supposed
to benefit equally, individual and common experiences need
to be reflected constantly and collectively. Often, RWLs
do not have the time and the resources to undertake this
kind of (self-)evaluations systematically. If the role of the
(self-)reflexive scientist remains vacant, it is much harder
to provide this kind of learning environment. We agree with
Gaziulusoy et al. (2016, p. 63), who focus on transdisci-
plinary research in general terms, that ‘[t]ime required for
team development and expanding both knowledge base and
collaboration skills of research team members should be
incorporated into project proposals to enable the research
groups to become effective teams.’

All this makes our RWL experiences typical for transdis-
ciplinary research in general: first and foremost, what comes
to the fore is that it is a real challenge to put the conceptual
demands into practice. Even if a transformative, co-creative
research approach offers the chance to meet sustainability
challenges more adequately then conventional research
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methods, this is easier said than done. This applies, e.g., to
power asymmetries between different core team members
that cannot be resolved despite a collaborative approach.
However, what RWL research also shows is that it is worth
looking at micro situations in detail to learn how to organize
transdisciplinary research projects most successfully.

Outlook: the potential of RWLs
in transformative urban studies

The recent crises that cities have been facing make new
modes of transformative research necessary. In this study,
taking four RWL projects in Germany as case studies, we
examined obstacles to successful teamwork in RWLs. We
conclude: first, that ambiguous roles and expectations are
inevitably linked to transdisciplinary teamwork in circular
RWL processes; second, that there cannot be any single
strategy or tool to address them; third, that specific chal-
lenges in transdisciplinary RWLs can be met by systematic
team building strategies. The strategic approach also helps
to overcome possible challenging personal characteristics
of team members, such as a lack of social skills or inexperi-
ence as facilitator or change agent. This requires resources
and infrastructures, which must be taken into account in
the initial phase of an RWL to be able to implement such
a strategic approach during the cyclical research process.
We argue that in particular the core team of the RWL and
highly engaged stakeholders will benefit from these addi-
tional resources and infrastructures, whereas increased team
building activities will probably have less impact on loosely
connected stakeholders and actors ‘behind the scenes’ who
indirectly bring their expectations and agenda to the RWL.
Nevertheless, additional resources and infrastructure for
strategic team building are exceedingly well invested in the
core team, as its members represent the key drivers of the
RWL. The fundamental need for additional resources and
infrastructure to train members of inter- and transdiscipli-
nary teams to collaborate effectively and more smoothly is
also often emphasized by studies in the science of team sci-
ence research field. Apart from that, approaches to solving
the challenges we as academics have outlined also need to be
examined specifically from the perspective of practitioners,
who may suggest different approaches.

Based on our experience, we argue that RWLs have enor-
mous potential for transformative urban research, but ambig-
uous roles and expectations in transdisciplinary ‘unsettled’
teams may challenge their success and transformative
impact. A great advantage is that transdisciplinary RWL
team members come from a variety of institutional and non-
institutional backgrounds and thus present—in a nutshell—
small communities of experts. They are not only able to
identify and understand a specific urban problem, but also to

find and test solutions (in niches/as ‘showcases’/in specific
urban contexts). They illustrate—and make it impossible to
lose sight of—the social construction of knowledge, which
has great transformative potential for research. RWLs allow
researchers to (practice to) become change agents for urban
transformation. While the results of lab research are—at first
sight—only applicable to a certain context and thus rather
small-scale, knowledge production through co-design and
co-production generates broader understandings of how to
come to strategies and solutions and how to implement them.
For example, a transferability to different urban contexts can
be promoted by extracting generic process-related factors.
Comparative and feasibility studies can provide further
insights into the transferability of transformative impacts
(Luederitz et al. 2017). Such research helps to overcome the
risk of staying within methodological localism and national-
ism and instead understand cities’ multitude of social, envi-
ronmental, and economic problems as entangled on multiple
scales and RWLs as one tool to address these challenges in
all their complexity.
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