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Introduction: What is an experiment?
In common parlance, an experiment is a (daring) trial – a process whose outcome is uncertain due to
a multitude of unpredictable parameters (Merriam-Webster Online Dictionary, 2022). The experiment
is typically associated with science, where it is considered the most original of all empirical methods
(Kelterborn, 1994). It represents a systematic test setup in which the interaction of a (highly
restricted) number of variables is provoked and knowledge is gained from the observation of the
subsequent reaction (ibid.). Beyond this strictly scientific interpretation, however, experimental
approaches also have a long tradition in social science (e.g., experiments in behavioral economics)
and in transdisciplinary practice (e.g., experimental policy development) (Huitema et al., 2018).
In recent years, experiments and labs1 have received a lot of attention in transition studies and
transdisciplinary transformative research. Here, the experiment constitutes a central research
method. In the tradition of action research, researchers and other social actors jointly dedicate
themselves to the object of investigation in order to fathom it (J. Wittmayer & Hölscher, 2017). This
includes both real-world experiments, in which new things are tested in real social environments
(e.g., temporary roadblocks for measures of co-creating livable public space), and controlled
experiments, which are implemented in limited experimental environments (e.g., investigating the
effects of different energy pricing models on the behavior of selected private households) (see,
among others, Wanner et al., 2018, Schäpke et al., 2017). Hence, the experiment is aimed at “[…]

providing proofs of principle. The knowledge and experiences gained through experiments could
subsequently become widely applied and relevant for general societal development through various
up-scaling mechanisms.”
This is what discerns real-life experiments from scientific experiments: “[T]hey should be understood

as trial and testing processes of novel institutional arrangements to govern urban systems.”
(Fastenrath & Coenen, 2021, p. 140) Such experimental approaches are an expression of a “politics of
experimentation” (Bulkeley et al., 2016, p. 14) that is gaining in importance. In urban planning in
particular, they have reached the status of hopefuls for transformative change and are thus
experiencing an enormous upswing (Huitema et al., 2018; Schneidewind & Scheck, 2013). We thus
refer to experiments as a mode of sustainability governance that has abandoned “the modernist

dream of total control [… in favor of a …] more provisional, adaptive understanding of the city [as] an
emergent and heterogeneous assemblage.” (Evans et al., 2016a, p. 429) While this forms a useful
The terms experiment and lab are often used interchangeably. While the literature offers different approaches
to differentiate or integrate the two terms, we follow McCrory et al. (2020), who define experiments as a specific
method within labs. However, as Bulkeley et al. (2019) state, labs can range from protected arenas set up in the
course of transformative research endeavors as well as real-world urban development processes. In SIAMESE,
we focus experiments, although some processes and initiatives transcend the boundaries between the two.
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working definition, it does not relieve us of briefly outlining those concepts and characteristics
associated with experimentation that we consider essential for our research in SIAMESE. We’ll thus
summarize five major experiment-concepts below that we take into account in our own study:
•

•

•

•

•

Real-world experiments is an umbrella term used in different social science contexts to
signify the difference to experiments in the natural and engineering sciences (Schneidewind
& Scheck, 2013). However, the term has experienced a particular revival in the context of
sustainability research and an increasing political debate about Grand Challenges such as
climate change. In its simplest, real-world experiments use the city as an experimental
space or lab to develop and test solutions for societal problems in situ (Evans et al., 2016b;
Schneidewind & Scheck, 2013).
The term climate change experiment is first introduced by Castan Broto and Bulkeley (2013)
to describe a visibly experimental mode of urban climate change governance in cities.
Arguing from a politics and governance perspective, climate change experiments are
presented by the authors as interventions that try out new ideas and methods in the context
of future uncertainties. They serve to understand how interventions work in practice and in
new contexts, where they are thought of as innovative (ibid.).
Bounded socio-technical experiments (BSTE) is a concept stemming from the transition
studies discourse. Such experiments aim to test alternative socio-technical solutions in
small protected and bounded niches, e.g., testing novel e-mobility solutions in a peripheral
region, to learn if and how they could be scaled to support system change (Sengers et al.,
2019; Seyfang & Haxeltine, 2012).
Transition experiments have a similar conceptual background, although they are not
confined to protected niches, but aimed at sustainability transitions at the city-regional and
(smaller) community scale, .e.g., the realization of a citizen-financed solar power plant.
Hence, they are critical for societal transformations (Forrest & Wiek, 2015).
Finally, grassroots innovations or grassroots experiments are community-led initiatives that
put bottom-up solutions for sustainable development into practice. Herewith, they differ from
the above types of experiments in that they are civil society driven and sometimes activist
forms of experimentation (Sengers et al., 2019; Seyfang & Haxeltine, 2012).

Characteristics of experimentation
Experiments are place-based (Eneqvist & Karvonen, 2021), meaning they are being conceptualized in
reaction to Grand Challenges and their local societal implications, respectively societal challenges
specific to that place. Moreover, experimentation is a practice-oriented form of governance
intervention, meaning they are not just being devised to react to but also to interact with place-based
challenges by taking action and implementing potential solutions in real-life (Sengers et al., 2019).
This is closely related to the co-creative nature of experiments (Wirth et al., 2019), i.e., the inclusion
of a broad and fluctuating variety of stake-, knowledge-, share- and interest-holders (Schmitter,
2002) into the common design and trial of potential solutions. The novelty of the intervention, i.e.,
trying out something that hasn’t been tried out (at least) in that locale or to tackle that specific
challenge is also a valuable criterion (Wanner et al., 2021). Another one is the intervention’s radicality
in terms of its deviation from and challenge or provocation of established modes of governance, rules
and regulations, frames, narratives and imaginaries, existing networks and power geometries, or
modes of resource distribution and access to resources (Sengers et al., 2019; Torrens & Wirth, 2021).
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Regarding the process of experimentation, its iterative, non-linear and thus seemingly “chaotic”
character, i.e., the constantly changing nature of participation, modes of interaction, or goals to be
achieved is a key attribute (Torrens et al., 2021; Wanner et al., 2021). Hence, experiments are also
referred to as a way of “reflection in action” (Torrens & Wirth, 2021). This is directly related to the
uncertainty of outcomes. The acceptance of failure and learning by failing are significant scenarios
when conceptualizing experiments (Fuenfschilling et al., 2019) as opposed to formalized modes of
planning. Part of the reason for why failure is an option is the open-ended character of experiments
in terms of their envisioned outcome, impact and longevity (Raven et al., 2019) – again, as opposed to
established forms of planning that are typically envisioning end-states with sustained lifespans. That
said, many experiments are a priori limited in terms of time and scope (Wirth et al., 2019), often
leaving observers with the "What if" question after these initiatives have ended ever so abruptly.
Learning thus can’t be overemphasized as a key outcome and a major reason for why the
implementation of such risky endeavors is considered valuable at all (Wanner et al., 2021). Sengers
et al. (2019) make an important differentiation in that regard by distinguishing 3 types of learning
from experiments: (1) deepening, i.e., learning from the study of the conditions of experiments, (2)
broadening, i.e., learning from the study of related experiments, and (3) scaling up, i.e., learning
about regime change and broader developments, where experiments played a role.

From experimentation to transformation
The insufficient breadth and directionality of innovation policy in dealing with today's “Grand
Challenges” (Wanzenböck et al., 2020; Weber & Rohracher, 2012) has spurred its recent reframing
into "transformative change" (Kattel & Mazzucato, 2018; Schot & Steinmueller, 2018).
“Transformation” refers to putting established unsustainable configurations into question and
changing them via targeted action. The purposeful, sometimes drastic change from an undesired
status quo to a new and desired state is a key stance in that regard (Hölscher et al., 2018).
Urban experimentation is in line with the orientation of a transformative innovation policy approach
that values challenge-driven and non-technological innovations with a normative stance towards
transformative change (Fagerberg, 2018; Haddad et al., 2022). Tackling wicked problems by trialing,
piloting and testing potential technological and non-technological solutions (Sengers et al., 2019),
drastically altering the existing system by overcoming rigid, incremental policy approaches towards
sustainability transformations (Fuenfschilling, 2019), and producing transformative knowledge for
amplifiable solutions and the de-institutionalization of unsustainable configurations (Wanner et al.,
2021) are thus some of the important key traits of experimentation as we understand it.
For the above reasons, experiments have taken a key position in the urban governance and
innovation process as promising tools and potential drivers of social-ecological transformation. The
often-cited “experimental turn” in sustainability and social sciences (Schäpke et al., 2017;
Schneidewind & Scheck, 2013) and the “experimentalist turn” in governance research (Morgan, 2018)
are testament to the notion that experiments can provide solutions to a wide range of societal
problems: “Cities around the world are embracing experiments as a means to achieve their

sustainability goals. Various stakeholders engage in experiments to demonstrate that improved
urban futures are possible through laboratories, testbeds, platforms, and innovation districts.”
(Eneqvist & Karvonen, 2021, p. 183)
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That said, not every experiment holds the same transformative potential. In SIAMESE, we specifically
look at transformative experiments, that is, interventions that address more than one urban or
regional development issue by connecting adaptation and/or mitigation objectives with other societal
goals such as the SDGs, and impacting for example quality of life, welfare, health, or social justice
together with climate issues. We put an emphasis on experiments that aim at and are ultimately
successful in realizing social innovation, i.e., a reconfiguration of resources, practices, and
interactions. Social innovation is still under-researched and undervalued in discourses on
experimentation and transformative change (Suitner, Krisch, & Aigner, 2022). It is essential, however,
for safeguarding societal transformation, just transitions, and acceptance (J. M. Wittmayer et al.,
2020). Hence, it is key for avoiding transformative failures (Weber & Rohracher, 2012).
However, small-scale experiments won’t intrinsically transform systems. We are thus equally
interested in the modes that allow elevating place-based, bounded transformative knowledge to the
level where it triggers second order structural and cultural change (Loorbach & Rotmans, 2010) and
the adaptation of the political activity space for climate governance towards more transformative
action. This is what we define as the four steps of transformation via experimentation that also shape
our research concept (cf. Fig.1):
(1) Experimentation as such: Identification of place-based social challenges, local climate risks
or the local vulnerabilities caused by unsustainable systems and development of experimental
interventions to address these challenges (“recognize”)
(2) Social innovation: Implementation of initiatives that test drastically diverging socio-technical
or societal solutions by changing resources, practices and interactions (“realize”)
(3) 2nd order change: Cause deep structural and cultural impact through experimentation

(“reconfigure”)
(4) Political activity space: Amplify or generalize knowledge for the transformation of the
institutionalized climate governance regime (“reframe”)

4
1

2

3

Fig.1: The SIAMESE research concept and the 4 levels of
transformation in and beyond experimentation (authors’ elaboration)

Experimentation & Social Innovation
Cities across the globe have adopted a “politics of experimentation” to approach the consequences of
climate change. This is intended not only to anticipate locally specific climate risks and
vulnerabilities, but also to overcome a lack of financial resources and institutional capabilities
(Anguelovski & Carmin, 2011). In addition to technical innovation, social innovation is increasingly
considered an essential component of successful climate governance (Fazey et al., 2018;
Schartinger, 2019). Therefore, studying the role of social innovation in climate experiments seems
reasonable and relevant.
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According to Moulaert et al. (2015), social innovation can be defined as a new way of working together
aimed to address societal needs or goals better than previous social configurations did by
establishing, renewing, or changing social practices and interactions. Consequently, experiments can
be interpreted as innovative ideas and implementation processes emerging from specific structural
and sociopolitical contexts (Bulkeley et al., 2016). The socially innovative character of climateoriented experiments in urban and regional development, then, consists of (cf. Zapf, 1989; Murray et
al., 2010; Hochgerner, 2013):
i.
ii.
iii.

the development of an original idea that addresses local social needs,
the (experimental) implementation of this idea in a co-creative knowledge production
process, and
the consolidation of this knowledge in the form of changed social practices and interactions.

SIAMESE hence defines climate experiments as particular forms of social innovation that are
characterized by a re-interpretation of existing knowledge production and learning processes or a
novel form of social participation in technical innovation and policy-making processes, thereby having
a potentially transformative effect. This definition is similar to that of Bulkeley et al. (2016; 2019), who
define climate change experiments as governance innovations or innovations in/through governance.
Thus, particular attention is paid to the knowledge production, learning, and social change processes
that occur before, during, and after the completion of experimental interventions.
TERRITORIAL DIMENSION or
EXPERIMENTATION INPUTS
SETS: The Social-ecologicaltechnological systems that together
determine the exposure to local climate
risks and social, economic, and
ecological consequences to be expected

from these structural conditions
(McPhearson, 2020)

Climate Governance Regime: The multiscalar configuration of actors and
networks, policies and institutions,
discourses and imaginaries that
determine the territorial political path in
terms of planning and development

(Anguelovski et al., 2014; Fastenrath &
Coenen, 2021; Loorbach et al., 2015;
Pelling et al., 2015)

ORGANIZATIONAL DIMENSION or
EXPERIMENTATION PROCESS

TRANSFORMATIVE DIMENSION or
EXPERIMENTATION OUTPUT

Agenda, i.e., problematization and
legitimization of the experiment, and
objectives and conception of its role in
the policy context (McCrory et al., 2020)

New system-, normative-, and
transformative knowledge (Bergmüller

Structure of interactions,
communication, and decision-making

New practices for hard/soft projects,
strategies and concepts, products and
rules (Anguelovski et al., 2014)

(Anguelovski et al., 2014)

& Schwarz, 2016; Schäpke et al., 2017;
Urmetzer et al., 2020)

Actors taking reflexive decision within
their opportunities and based on
knowledge of SETS and climate
governance regime

Societal change, i.e., a change of social
practices with structural and/or
cultural impact on SETS (Grin et al.,

(Grillitsch & Sotarauta, 2020; Suitner,
Haider, & Philipp, 2022)

Transformative impact on climate
governance regime (Suitner, 2021)

2010)

Fig.2: Three analytical dimensions of SI in experimentation (adapted from Suitner, 2022: 61)

Transformative experiments - both bottom-up and top-down - should always be seen as part of a
comprehensive urban climate governance process. Their emergence and success depend
substantially on the multi-dimensional and multi-scalar political-institutional and structural
conditions of local governance (e.g., the configuration of an urban planning regime, the values and
traditions of a local planning culture, the actors involved in urban development, and the economic,
social, and spatial conditions forming the frame to these developments). Their examination is
therefore necessary to scrutinize what facilitates or inhibits the emergence of socially innovative
experiments with transformative impact. SIAMESE, in this regard, borrows from various studies to
distinguish three analytical dimensions of experimentation (cf. Fig.2):
i.

The territorial dimension (or input layer) aimed at understanding the role of geography and
governance context for the emergence of experiments,
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ii.
iii.

the practical-organizational dimension (or process layer) aimed at scrutinizing the character
and process of specific experiments, and
the transformative dimension (or output layer) aimed at unveiling the transformative impact
of experiments in terms of changed cultures, practices, and interactions and the
amplification of that knowledge for transformative climate governance.

A tripartite definition of socially innovative climate experiments for SIAMESE
Based on the above elaborations, we differentiate three approaches to experimentation for
adaptation and mitigation where social innovation potentially plays a crucial role:
(1) Experiments in transformative research test technological, nature-based or societal solutions for
sustainability problems. These types of experiments are typically implemented by research
institutions in specifically arranged urban living labs or real social settings. The transdisciplinary idea
of knowledge production through co-creation with public, private and civic actors, however, is always
at the center of attention. (McCrory et al., 2020; Schäpke et al., 2017; Steen & van Bueren, 2017;
Wanner et al., 2018)
(2) Governance experiments put new institutional configurations into practice ad hoc by “skipping”
established policy cycles. This approach is the direct result of an “experimentalist turn” in
governance (Morgan, 2018) that aims to drastically change political instruments and mechanisms in
the short term to effectively steer transformative change. However, governance experiments are also
temporary and reversible during the trial period. Examples are socio-technical experiments, climate
change experiments or transition experiments (Anguelovski & Carmin, 2011; Tassey, 2014).
(3) Grassroots innovations are a mode of bottom-up or activist experimentation with alternative
societal practices and ways of living. Their objective is to change practices, interactions and power
structures, and to support autonomy and societal change. Grassroots innovations are typically
community-led social innovations that test solutions for sustainable development, referencing
networks of activists and organizations (Seyfang & Smith, 2007). Solutions address a specific local
context, and the interests and values of the communities involved. Thus, they create knowledge on
what works in specific localities and what matters to local people (Wirth et al., 2019).
To conclude, in SIAMESE, we turn away from the dichotomization that sees scientific and governance
experiments on the one hand and social innovations arising from bottom-up initiatives on the other.
Rather, we assume that social innovation and consequent impactful political-institutional and
societal change can emerge from all three types of experiments. Therefore, we take an empirical
look at all three.
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