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A retrospective on the first Real-world Lab

for the energy transition.

Lessons learned on the transdisciplinary approach from SmartQuart

How can research on the energy transition be successfully organized in a transdisciplinary way? This design report analyzes the
research and communication strategies of the first Real-world Lab for the energy transition, SmartQuart, and derives lessons learned

based on the experience gained.
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Abstract

Societal transformation processes, such as the energy transition,
accompanied by fundamental social, economic, and political changes
require research approaches capable of capturing complex socio-
technical interactions. Integrating regulatory sandboxes and Real-world
Laboratories provides a methodological foundation for such interactions
by incorporating scientific and nonscientific perspectives through
transdisciplinary cooperation. This design report reflects the first
Real-world Lab for the energy transition, SmartQuart, which was funded
by the Bundesministerium fiir Wirtschaft und Energie. It focuses on
evaluating research and communication strategies in a consortium of
science, industry, and municipalities, with a qualitative online survey of
the project participants forming the empirical basis. The results show
that an open communication culture, personal encounters, and flexible
exchange formats contributed to successful cooperation. However, staff
turnover, unclear definitions of objectives, and the lack of independent
project management posed challenges. Based on the analyzed
experiences, the report derives design-relevant lessons for future
real-world labs for the energy transition.
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Design Reports are a GAIA-specific format analyzing research and
communication design in inter- and transdisciplinary research. They
examine design choices and offer insights into project configuration.

he energy transition represents not only a technological shift
but—above all—a societal transformation (BMUB 2016).
Innovative research approaches that integrate technological, so-
cial, economic, and regulatory dimensions are necessary to cap-
ture the complex, interactive, and social characteristics of the
transformation. Real-world Labs (RwLs) offer a suitable frame-
work for this purpose, as they transfer the principle of the lab-
oratory to real contexts to develop, test, and analyze social inno-
vations under real conditions (Schneidewind 2014).

Although the term “real-world lab” varies in definition across
research-specific contexts, its transdisciplinary orientation is a
widely recognized characteristic (e.g., Rose et al. 2019, Wanner
and Stelzer 2019). The integration of disciplinary knowledge with
scientific and practical insights within RwLs makes them not on-
ly analytical instruments, but also transformative design spaces
(Wagner and Grunwald 2015, Wanner et al. 2018). The potential
of RwLs has also been recognized and adapted in funding policy.
As part of the 7* Energy Research Programme, the Bundesminis-
terium fiir Wirtschaft und Energie (BMWE) initiated the Regu-
latory Sandboxes for the Energy Transition (box 1) funding line,
which supports transdisciplinary research under real conditions
with the participation of municipalities, businesses, and society.
This format will continue in the 8" Energy Research Programme
(BMWE 2023, n.d.).
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However, the simultaneous orientation toward practical rel-
evance and scientific quality places high demands on processes
and actors of these real-world research projects, especially for
knowledge integration and collaborative design (Defila and Di
Giulio 2018, Seebacher et al. 2018, Defila and Di Giulio 2019).
This report therefore focuses on the design of transdisciplinary
research in a real-world context, as well as the associated chal-
lenges. It is based on a systematic analysis and evaluation as part
of the scientific work carried out within the SmartQuart pro-
ject. The theoretical framework used to classify the results is
described below.

Dimensions of transdisciplinary research:
Theory and conceptual framework

Transdisciplinary research is distinguished by the integration of
various knowledge domains, transcending the conventional ad-
ditive understanding of multidisciplinary research. At the core
of this approach lies the collaborative production of knowledge,
objectives, and practical strategies (Thompson Klein 2008, Bee-
croft et al. 2018). Bergmann et al. (2010) proposed identifying
three central dimensions for systematizing transdisciplinary
processes.

1. Cognitive-epistemic dimension: This pertains to the effective
integration of disciplinary, institutional, and experiential
knowledge. The objective is to formulate context-related prob-
lem resolutions, that align with scientific and practice-orient-
ed criteria.

2. Communicative dimension: This deals with understanding,
trust, and social dynamics among the participants and forms
the basis for mutual understanding and integrating different
perspectives.

3. Social-organizational dimension: This refers to the structur-
ing, coordination, and management of the research process.
It encompasses the design of interfaces and the moderation
of divergent interests.

These dimensions are closely interwoven and markedly influ-
ence the quality and effectiveness of transdisciplinary research.
Furthermore, their integration is invariably context-bound and
profoundly contingent on the respective actors, issues, and in-
stitutional framework conditions (Thompson Klein 2008).

The SmartQuart project: Context and
evaluation method

Utilizing the theoretical framework of the transdisciplinary re-
search dimensions by Bergmann et al. (2010) as a foundation,
this design report examines the research and communication
design of the SmartQuart project (box 2, p. 48). The project aimed
to gain practical insights into existing regulatory constraints (i.e.,
regulatory learning) through implementing innovative energy
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BOX 1: Real-world Labs and regulatory sandboxes in
energy transition research

RwLs for the energy transition provide an opportunity to test inno-
vative technologies on a large, real-world scale, under authentic con-
ditions, in compliance with current legislation, with scientific sup-
port. They aim to promote learnings on existing regulatory frame-
works (regulatory learning) and accelerate the transfer of knowledge,
but they do not require regulatory exemptions (BMWE 2023 a).

In contrast, regulatory sandboxes are regulatory experiments where
existing regulatory requirements are temporarily relaxed or suspend-
ed to allow testing of innovative solutions under real-world condi-
tions. The focus is less on systematic regulatory learning and more
on enabling and promoting new products, services, or business mod-
els that would not (yet) be allowed under the regular regulatory
framework. RwLs can be embedded in regulatory sandboxes as real-
world testing grounds for implementation and experimentation,
thus combining both formats (Bauknecht and Kubeczko 2024).

The Real-world Labs for the Energy Transition (in German: Reallabore
der Energiewende) funding initiative is officially translated as Regula-
tory Sandboxes for the Energy Transition. Although this program does
not aim for legal exemptions, but rather to create large-scale innova-
tion spaces in real operation. Therefore, the term RwL is used for the
SmartQuart project, which does not require regulatory exemptions.

concepts in three German districts, which formed the RwL. The
implementation concepts were developed jointly with scientists,
practitioners, and municipalities (co-design). Industry and prac-
tice partners carried out the technical implementation, and sci-
entists continuously monitored the process, to integrate existing
knowledge and utilize empirical insight from the application
into the project’s research. This iterative exchange exemplifies
the principle of co-production. The outcomes were evaluated and
further developed from the perspectives of the various partners
involved in the project (co-evaluation). This evaluation consid-
ered technical, economic, and social dimensions, as well as the
acceptance among local citizens. Regular exchange formats,
structured workshops, and participatory formats in the districts
facilitated the integration of different forms of knowledge. The
purpose was to combine insights from practical implementa-
tion and scientific analysis to generate practical and scientific
knowledge.

The consortium implementing this transdisciplinary approach
comprised eleven partner institutions, with around 60 partici-
pants from industry, municipalities, and academia. Industry part-
ners ranged from established energy companies to innovative
start-ups, providing technical expertise, business models, and
implementation experience. Municipal representatives contrib-
uted local connectivity, access to the districts, and social perspec-
tive inclusion, while scientific partners from academia ensured
methodological support and systematic evaluation.

A central component of the scientific work was the structured
preparation of best practices and reflection on lessons learned.
A particular thematic focus of this work was placed on transdis-
ciplinary research designs as a key characteristic of the RwL.
Evaluating strategies for integrating this research approach
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BOX 2: SmartQuart — smart energy districts

The SmartQuart project was funded by the BMWE (from 2020 to
2025) as part of the Regulatory Sandboxes for the Energy Transition
funding initiative. The project aimed to demonstrate that a climate-
neutral energy supply at the district level is already technically fea-
sible and economically viable.

For this purpose, so-called “smart districts” were planned, imple-
mented, and tested at three locations in Germany: a new residential
area in the municipality of Bedburg (North Rhine-Westphalia), an
urban digital quarter with residential and commercial use in Essen
(North Rhine-Westphalia), and an industrial area with hydrogen in-
frastructure in Kaisersesch (Rhineland-Palatinate). The variety of the
chosen locations represented typical settlement structures, thus en-
suring the transferability of the results to other regions.

The intelligent networking of energy generation and consumption
within and between districts was at the center of the technological
approach. For this purpose, the so-called SmartQuart Hub was de-
veloped, as an overarching energy management system that links
all producers and consumers and optimizes energy flow. This en-
abled efficient use, storage, and exchange of energy between dis-
tricts.

The project aimed to combine the practical implementation with the
systematic investigation of encountered obstacles, and at deriving
technical, economic, and regulatory recommendations for imple-
menting energy-efficient district concepts. The project results are
crucial for scaling up cross-sector energy solutions and indicate im-
portant governance and transformation requirements for the energy
transition in Germany. A schematic overview of the project’s scope
is depicted in figure 2 (p. 53) (BMWE 2025).

forms the empirical and conceptual basis of this design report,
enabling SmartQuart to contribute not only to the technical and
social testing of innovative energy concepts, but also to the devel-
opment of the Real-world Laboratory for the energy transition re-
search format.

An internal qualitative survey was conducted midway through
the project to facilitate a systematic analysis and evaluation of the
transdisciplinary research design. The survey comprised an on-
line questionnaire sent via email to around 70 current and for-
mer members of the project team. The survey was open for three
weeks, and participation was anonymous and voluntary. Poten-
tial participants were informed in advance about the survey’s
objectives and scope. The survey aimed to ascertain measures,
based on the project participants’ experiences, that have proven
beneficial for collaboration and to highlight challenges to iden-
tify the potential for optimizing the research and communica-
tion design. The survey incorporated open-ended inquiries, al-
lowing respondents the option to provide multiple responses,
intending to encompass both positive and challenging experi-
ences. Data was collected from a total of 27 people. Since no
sensitive data was collected and the survey was complied with
institutional guidelines, formal ethical approval was not required.
The survey was originally conducted in German. For transpar-
ency, box 3 contains an English translation of the complete sur-
vey structure.

Lisa von Wittenhorst zu Sonsfeld et al.

The methodological approach of qualitative content analysis
—as developed by Mayring (2015)—was selected for the system-
atic evaluation of the open answers. The categories were derived
inductively from the text passages of the experiences, whereby
the answers were assigned to the respective categories through
paraphrasing and generalization. A detailed description of the
categories analyzed and their classification according to the di-
mensions of transdisciplinary research as outlined by Bergmann
et al. (2010) can be found in table 1 (pp. 50f.).

Experiences with the research design and
communication strategies

This section discusses the key research and communication de-
sign strategies that contributed to positive and challenging ex-
periences throughout the project, influencing its progress. Af-
ter accompanying the transdisciplinary collaboration and con-
ducting the survey, the scientific partners from academia criti-
cally reflected on these strategies. From a scientific perspective,
the identified challenges hold particular interest because they
reveal considerable optimization potential. Accordingly, this re-
port places a strong emphasis on analyzing these challenges.
However, it is important to note that the transdisciplinary col-
laboration should not be viewed as problematic overall. The proj-
ect also generated many positive experiences, especially regard-
ing cognitive-epistemic dimensions (figure 1, p. 52).

Formal and informal exchange formats

The project strengthened the cognitive-epistemic and commu-
nicative dimensions through a variety of formal and informal
exchange formats.

Formal exchange formats were primarily used for regular co-
ordination and consultation within the project team. However,
when the project started in spring 2020, the consortium was im-
mediately confronted with restrictions imposed by the COVID-
19 pandemic. As a result, the exchanges took place almost en-
tirely digitally for the first year and a half. Although these digital
structures were functional, efficient, and remained in place for
regular communication as the project progressed, a noticeable
qualitative change in communication was observed upon return-
ing to face-to-face meetings. The biannual consortium meetings
were a particularly impactful format, in which all project part-
ners came together in person. These meetings not only facilitat-
ed structured exchanges and discussions on content, but also
enabled informal knowledge sharing in between the formal pro-
gram, particularly during coffee breaks, joint lunches, and din-
ners. Direct face-to-face contact—beyond digital routines—proved
central to building mutual trust, consolidating an open commu-
nication culture, and establishing an appreciative feedback prac-
tice. This concerned internal collaboration within the consorti-
um and communication with the funding body. In addition, hold-
ing these meetings at different locations provided insights into
the working contexts of the partners, which included companies,
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scientific institutions, or municipal administrations. These expe-
riential spaces enabled a deeper understanding of different work-
ing realities, process challenges, mindsets, and transdisciplin-
ary knowledge.

Additional participatory formats took place in informal set-
tings, such as street festivals, information evenings, and trade fair
attendances in the project districts. These formats provided an
opportunity for casual exchanges with local citizens and project
members. These events were used to gather the local population’s
experiences of implementing the developed approaches, and to
include them in data collection through surveys and interviews.
This approach enabled the integration of local and social perspec-
tives into the results, broadening the scope of transdisciplinary
knowledge.

Transparent communication of work steps and sub-project
objectives

A central challenge of the project was to coordinate the diverg-
ing sub-project objectives, which affected the social-organiza-
tional and communicative dimensions. In transdisciplinary re-
search contexts, groups of actors—despite sharing an overarch-
ing project goal—pursue distinct sub-goals due to differing in-
stitutional logics, action rationalities, and disciplinary perspec-
tives. For example, commercial enterprises generally prioritize
the economic feasibility and marketability of the solutions de-
veloped, while scientific institutions focus on research criteria,
such as knowledge generation, methodology, and publishability.
Municipal partners focus on the long-term feasibility and institu-
tional practicability of the measures developed (Scholz and Stein-
er 2015). These differences are not only unavoidable but can also
be complementary. Addressing them early and ensuring ongo-
ing communication and reflection throughout the project are cru-
cial. However, this was implemented with varying degrees of con-
sistency across the project’s work packages. Where regular coor-
dination took place, sub-project objectives were discussed jointly
in workshops—for example—and related to the overall project,
which led to a mutual understanding and greater acceptance of
the ongoing work. This continuous reflection ensured that tasks
were developed in line with the overachieving project objective
and that individual interests were identified and balanced early
on. The ongoing exchange also promoted the integration of dif-
ferent perspectives, thus strengthening the transdisciplinary ap-
proach of the collaboration.

However, other work packages featured inconsistent commu-
nication of work steps and sub-objectives. Tasks were carried out
independently and without coordination with project partners,
leading to content-related misunderstandings due to, for exam-
ple, a lack of shared knowledge or different technical terminolo-
gies. Similarly, the connection between individual work and the
overall project became unclear in some cases, contradicting the
transdisciplinary approach. This created tension and discontent
within the consortium, giving the impression that partners were
primarily pursuing their own interests and leading to critical as-
sessment of other project partners’ objectives, as the evaluation
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BOX 3: SmartQuart questionnaire

English translation of the internal, qualitative survey sent to active
and past partners in the SmartQuart Real-world Lab project, aim-
ing to capture insights regarding their positive and challenging ex-
periences within the project.

Questionnaire:
1. Which area of the SmartQuart project team do you belong to?
(single choice)
O industry
O municipality
[ science

2. How long have you been part of the SmartQuart project team?
(single choice)
O < 1year
O 1-2years
O 2-3 years
O 3-4years
O 4 years

3. What advantages have interdisciplinary and transdisciplinary
collaboration brought to SmartQuart?
Planning phase: (text box)
Realization phase: (text box)
Operational phase: (text box)

4. What challenges have arisen in interdisciplinary and transdisci-
plinary collaboration at SmartQuart?
Planning phase: (text box)
Realization phase: (text box)
Operational phase: (text box)

5. What recommendations would you give to other Real-world
Laboratories? (text box)

6. Do you have any further comments? (text box)

showed. In retrospect, the project lacked an overarching, inde-
pendent authority to intervene as a moderator in such situations,
to work toward coherence of the project objectives, and to ac-
tively demand transdisciplinary cooperation.

Staff turnover
A key challenge that affected the social-organizational and cog-
nitive-epistemic dimensions of the project was the high level of
staff turnover within the consortium. The long project duration
(more than five years) and the structural differences in partner
organizations’ internal setups directly affected staff continuity.
For the partners from commercial enterprises, project-relat-
ed activities were designed as temporary from the outset. In some
companies, staff planning follows a phase-specific model or re-
lies on rotational staffing for defined periods. In addition, project-
related staff members were brought in for specific tasks for a
limited period, which prevented long-term continuity. Staffing
continuity was not always guaranteed in scientific institutions
either, due to temporary employment in the university and re-
search sector regulated by the German Law on Fixed-Term Con-
tracts for Academic Staff (in German: Wissenschaftszeitvertrags-
gesetz).
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FIGURE 1: An overview of the categories of positive and challenging experiences identified in the qualitative survey responses of participants of the
SmartQuart project and evaluated using the qualitative content analysis, according to Mayring (2015). The categories are assigned in relation to the
dimensions of transdisciplinary research according to Bergmann et al. (2010). The size of the individual display elements reflects the frequency of
mentions (table 1) in the surveys, illustrating the relative importance of the respective categories within the data collected.

These personnel dynamics were noticeable at the work pack-
age management level, even though most positions were filled
twice to prevent loss of time and knowledge. Changes in leader-
ship positions triggered delays in work processes due to the need
for onboarding periods and required repeated coordination pro-
cesses to clarify roles, responsibilities, and objectives. In addi-
tion, the lack of continuity in staffing had a negative impact on
transdisciplinary collaboration within the project, particularly re-
garding building personal relationships, trust, and continuous
communication.

Organization of the research process and

project management tasks

Project management was a key structural issue at the project’s
social-organizational level. It was handled by one of the consor-
tium partners, as is common in research alliances. The project
proposal included a work package for project management, which
is useful for the overarching coordination. In practice, this struc-
ture proved insufficient to meet the requirements of a transdisci-
plinary project. Traditional management tasks were effectively
carried out, such as organizing project meetings, preparing re-
ports, and communicating with the funding agency. Neverthe-
less, these activities should only be seen as basic functions of a
management system (Bergmann and Schramm 2008). Transdis-
ciplinary projects also require specific management approach-
es that consider the structural and cultural differences between
scientific and nonscientific stakeholders (Lang et al. 2012). For
example, this includes establishing shared communication struc-
tures, common terminologies, and reflexive coordination formats
to facilitate knowledge integration and dialogue across disciplin-
ary boundaries.

This was particularly evident in interface and competence man-
agement and the communication of heterogeneous disciplinary
knowledge between the partners. These tasks—which are cen-
tral to the integration of disciplinary and practical perspectives
—were given very little attention by project management. A fur-
ther complicating factor was that project management was not
staffed independently but was directly involved in the content
of the project work. This compromised the necessary neutrality
and moderation skills, as well as led to the evaluation’s assess-
ment of the lack of overarching project management. Project man-
agement appeared to lack the necessary visibility due to its deep
involvement in content-related work and its limited moderation
of transdisciplinary tasks.

Lessons learned

Communication as a key resource

The projectexperience has shown that successful transdisciplin-
ary research is largely based on continuous communication. Be-
yond formal formats such as meetings and workshops, informal
exchanges in a casual setting, particularly in the real-world con-
text played an important role. Personal encounters and insights
into the working contexts of the partners fostered mutual trust
and productive cooperation. Future projects should establish sim-
ilar formal and informal communication structures from the out-
set and implement them consistently, while also providing suffi-
cient space for personal encounters and low-threshold knowl-
edge exchange to support long-term knowledge transfer, mutu-
al understanding, and trust-based collaboration.
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FIGURE 2: A schematic overview of the SmartQuart project and the Real-World Lab (RwL) funded by the Bundesministerium fiir Wirtschaft und Ener-
gie, which implemented innovative energy concepts in three German districts to gain insights into the regulatory constraints for the energy transition.
The figure displays the three districts (i.e., Bedburg, Kaisersesch, and Essen) and their characteristics, as well as the energy optimization via the intel-
ligent energy management system, called the SmartQuart Hub. Additionally, the figure illustrates the stakeholders’ involvement in the various imple-
mentation phases and the parallel integration of the transdisciplinary approach into the project.

Staffing continuity

Long-term projects benefit from stable personnel structures,
especially in management or coordination roles. As personnel
changes are unavoidable, strategies for securing knowledge and
organizing handovers must be developed at an early stage. Dou-
ble staffing of key positions, transparent communication about
upcoming changes, and structured onboarding processes have
proven useful in this project. Personnel stability should be an in-
tegral part of the project designs and (as far as possible) should
be taken into account in the personnel planning of all project
partners from the outset.

Transdisciplinary project management

Traditional project management approaches reach their limits in
transdisciplinary research, necessitating a broader understand-
ing of project management. It must have the classic qualities of
organization and coordination, but use them specifically for the
necessary moderation between different disciplines, interface
management, and integrating different knowledge perspectives
to actively promote the transdisciplinary process.
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This requires substantive and institutional independence to
act as a mediator between the logics of science, industry, and
society. This independence can be ensured structurally by de-
signing it, for example, as an independent work package.

Reflection and willingness to adapt in research and
communication design

Research and communication design in transdisciplinary proj-
ects should not be seen as static. Ongoing, structured reflection
supports the early identification of dissatisfaction and undesir-
able developments, enabling timely countermeasures. Not only
are its structural integration into the work plan and its regular
implementation crucial to this process, but also a consortium-
wide openness to modifications in familiar structures that are
incompatible with the transdisciplinary context of a RwL—reflect-
ing a lacking element in the project under review. Only through
the willingness to reflect, develop, and adapt established project
management and communication structures can findings not
only be used for future projects, but also be made effective in
the ongoing project process.



m RESEARCH | DESIGN REPORT

Acknowledgements: We would like to thank our project partners for their
cooperation and three anonymous reviewers for their helpful comments.
Funding: The project SmartQuart — Smart Energy Districts is funded by the
Federal Ministry for Economic Affairs and Energy, funding ID 03EWR010B.
Competing interests: The authors declare no competing interests.

Authors’ contributions: LVW, SW: study design, analysis, report writing;

JF, EB: research planning and supervision; LVW, SW;, JF, EB: study design and
analysis, discussion and resume of the results.

References

Bauknecht, D., K. Kubeczko. 2024. Regulatory experiments and real-world
labs: A fruitful combination for sustainability. GAIA 33/S1: 44—50.
https://doi.org/10.14512/gaia.33.51.7.

Beecroft, R., H. Trenks, R. Rhodius, C. Benighaus, O. Parodi. 2018. Reallabore
als Rahmen transformativer und transdisziplinidrer Forschung: Ziele und
Designprinzipien. In: Transdisziplindr und transformativ forschen:

Eine Methodensammlung. Edited by R. Defila, A. Di Giulio. Wiesbaden:
Springer. 75-100. https://doi.org/10.1007/978-3-658-21530-9_4.

Bergmann, M., E. Schramm (Eds.). 2008. Transdiziplindre Forschung.
Integrative Forschungsprozesse verstehen und bewerten.

Frankfurt am Main: Campus.

Bergmann, M., T. Jahn, T. Knobloch, W. Krohn, C. Pohl, E. Schramm. 2010.
Methoden transdisziplindrer Forschung: Ein Uberblick mit Anwendungs-
beispielen. Frankfurt am Main: Campus.

BMUB (Bundesministerium fiir Umwelt, Naturschutz, Bau und Reaktorsicher-
heit). 2016. Klimaschutzplan 2050: Klimaschutzpolitische Grundsdtze und
Ziele der Bundesregierung. Berlin: BMUB.

BMWE (Bundesministerium fiir Wirtschaft und Energie). 2023 a. Reallabore —
Testriume fiir Innovation und Regulierung. www.bundeswirtschaftsministe-
rium.de/Redaktion/DE/Dossier/reallabore-testraeume-fuer-innovation-
und-regulierung.html (accessed August 27, 2025).

BMWE (Ed.). 2023b. 8. Energieforschungsprogramm zur angewandten
Energieforschung — Forschungsmissionen fiir die Energiewende. Berlin: BMWE.

BMWE (Ed.). n.d. Living labs of the energy transition. www.energieforschung.
de/en/home/current-research-topics/living-labs-of-the-energy-transition
(accessed January 23, 2026).

BMWE. 2025. Reallabor der Energiewende — SmartQuart: Energiewende im
Quartiersmafistab. www.energieforschung.de/de/aktuelles/projekteinbli-
cke/2023/smartquart-energiewende-im-quartiersmassstab
(accessed October 16, 2025).

Defila, R., A. Di Giulio. 2018. Reallabore als Quelle fiir die Methodik
transdisziplindren und transformativen Forschens — eine Einfithrung.

In: Transdisziplindr und transformativ forschen: Eine Methodensammlung.
Edited by R. Defila, A. Di Giulio. Wiesbaden: Springer. 9—-35.
https://doi.org/10.1007/978-3-658-21530-9_1.

Defila, R., A. Di Giulio. 2019. Wie Reallabore fiir Herausforderungen und
Expertise in der Gestaltung transdiszipliniren und transformativen
Forschens sensibilisieren — eine Einfiihrung. In: Transdisziplinér und
transformativ forschen, Band 2: Eine Methodensammlung.

Edited by R. Defila, A. Di Giulio. Wiesbaden: Springer. 1-30.
https://doi.org/10.1007/978-3-658-27135-0_1.

Lang, D.). et al. 2012. Transdisciplinary research in sustainability science:
Practice, principles, and challenges. Sustainability Science 7/S1: 25-43.
https://doi.org/10.1007/s11625-011-0149-x.

Mayring, P. 2015. Qualitative Inhaltsanalyse. 12 edition. Weinheim: Beltz.
https://doi.org/10.1007/978-3-531-18939-0_38.

Rose, M., M. Wanner, A. Hilger. 2019. Das Reallabor als Forschungsprozess und
-infrastruktur fiir nachhaltige Entwicklung — Konzepte, Herausforderungen
und Empfehlungen. Wuppertal: Wuppertal Institut.

Schneidewind, U. 2014. Urbane Reallabore — ein Blick in die aktuelle
Forschungswerkstatt. pnd | online 111. https://epub.wupperinst.org/
frontdoor/deliver/index/docld/5706/file/5706_schneidewind.pdf
(accessed January 20, 2026).

Lisa von Wittenhorst zu Sonsfeld et al.

Scholz, R.W., G. Steiner. 2015. The real type and ideal type of transdisciplinary
processes: Part | — theoretical foundations. Sustainability Science 10:
527544 https://doi.org/10.1007/s11625-015-0326-4.

Seebacher, A, S. Alcéntara, A. Quint. 2018. Akteure in Reallaboren —
Reallabore als Akteure. In: Transdisziplinér und transformativ forschen:

Eine Methodensammlung. Edited by R. Defila, A. Di Giulio. Wiesbaden:
Springer. 155—159. https://doi.org/10.1007/978-3-658-21530-9_9.

Thompson Klein, J. 2008. Integration in der inter- und transdiszipliniren
Forschung. In: Transdisziplindre Forschung. Integrative Forschungsprozesse
verstehen und bewerten. Edited by M. Bergmann, E. Schramm.

Frankfurt am Main: Campus. 93-116.

Wagner, F., A. Grunwald. 2015. Reallabore als Forschungs- und Trans-
formationsinstrument: Die Quadratur des Hermeneutischen Zirkels.
GAIA 24/1: 26-31. https://doi.org/10.14512/gaia.24.1.7.

Wanner, M., A. Hilger, |. Westerkowski, M. Rose, F. Stelzer, N. Schipke. 2018.
Towards a cyclical concept of Real-World Laboratories: A transdisciplinary
research practice for sustainability transitions. disP — The Planning Review
54/2: 94-114. https://doi.org/10.1080/02513625.2018.1487651.

Wanner, M., F. Stelzer. 2019. Reallabore — Perspektiven fiir ein Forschungsformat
im Aufwind. Wuppertaler Impulse zur Nachhaltigkeit | In Brief 07/2019.
https://epub.wupperinst.org/frontdoor/deliver/index/docld/7360/
file/7360_Reallabore.pdf (accessed January 20, 2026).

Lisa von Wittenhorst zu Sonsfeld

2020 MSc in architecture. Since 2020, PhD student and re-
search associate at the Chair for Real Estate Development,
RWTH Aachen University, DE. Research interests: inter- and
transdisciplinary research design for real estate development
and planning, acceptance research on energy transition, anal-
ysis of needs and preferences for housing.

Sarah Welter

2016 MSc in economics. 2019 to 2024 research associate at
the Institute for Energy Efficient Buildings and Indoor Climate
(E.ON Energy Research Center), RWTH Aachen University,
DE. Research interests: inter- and transdisciplinary research
on sustainable and energy efficient districts, acceptance re-
search regarding energy transition and new technologies,
analysis of needs and willingness to pay for the transition.

Elisabeth Beusker

2008 to 2012 PhD in architecture (Dr.-Ing.). 2012 to 2013 Dep-
uty Head of the Institute for Construction Economics, Univer-
sity of Stuttgart, DE. Since 2015 Head of the Chair for Real
Estate Development, RWTH Aachen University, DE. Research
interests: real estate development, profitability analysis, ur-
ban planning, occupancy cost planning and benchmarking,
building design, urban and regional plans.

Jéréme Frisch

2008 Diploma in civil engineering Technical University of Mu-
nich, DE. 2014 Doctorate of Engineering at the Technical Uni-
versity of Munich. 2014 to 2023 senior engineer at the Insti-
tute of Energy Efficiency and Sustainable Building at RWTH
Aachen University, DE. Since 2023, adjunct professor by the
Faculty of Civil Engineering, RWTH Aachen University, DE.

GAIA 35/1(2026): 46—54


https://doi.org/10.14512/gaia.33.S1.7
https://doi.org/10.1007/978-3-658-21530-9_4
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Dossier/reallabore-testraeume-fuer-innovation-und-regulierung.html
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Dossier/reallabore-testraeume-fuer-innovation-und-regulierung.html
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Dossier/reallabore-testraeume-fuer-innovation-und-regulierung.html
https://www.energieforschung.de/en/home/current-research-topics/living-labs-of-the-energy-transition
https://www.energieforschung.de/en/home/current-research-topics/living-labs-of-the-energy-transition
https://www.energieforschung.de/de/aktuelles/projekteinblicke/2023/smartquart-energiewende-im-quartiersmassstab
https://www.energieforschung.de/de/aktuelles/projekteinblicke/2023/smartquart-energiewende-im-quartiersmassstab
https://doi.org/10.1007/978-3-658-21530-9_1
https://doi.org/10.1007/978-3-658-27135-0_1
https://doi.org/10.1007/s11625-011-0149-x
https://doi.org/10.1007/978-3-531-18939-0_38
https://epub.wupperinst.org/frontdoor/deliver/index/docId/5706/file/5706_schneidewind.pdf
https://epub.wupperinst.org/frontdoor/deliver/index/docId/5706/file/5706_schneidewind.pdf
https://doi.org/10.1007/s11625-015-0326-4
https://doi.org/10.1007/978-3-658-21530-9_9
https://doi.org/10.14512/gaia.24.1.7
https://doi.org/10.1080/02513625.2018.1487651
https://epub.wupperinst.org/frontdoor/deliver/index/docId/7360/file/7360_Reallabore.pdf
https://epub.wupperinst.org/frontdoor/deliver/index/docId/7360/file/7360_Reallabore.pdf
http://E.ON

