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Abstract

The Sustainable Development Goals (SDGs) adopted by the United
Nations provide normative orientation for many national and
regional governments as well as actors from industry and other
parts of the civil society. There is a growing consensus that the
corresponding transformation processes needed - e.g., in the field
of production and consumption patterns (SDG 12) - have to be
fostered by a corresponding institutional framework. Properly
designed experiments that generate a learning system for all actors
involved may be an important building block. Based on an
interdisciplinary approach, we provide an overview of the various
terminologies for experimentation currently discussed in the social
sciences, derive common criteria for a broader approach to the
concept of “regulatory experimentation” in reflexive governance
structures and present a novel conceptual framework for analysing
empirical studies of regulatory experiments.
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1. INTRODUCTION

governance structures. The core meaning of the term
sustainable development is still captured by the 1987

This paper aims to facilitate the inclusion of Brundtland Commission definition: “Development
experimenting for sustainable development in future  that meets the needs of the present without
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compromising the ability of future generations to
meet their own needs” (WCED, 1987). The United
Nations also adopted a very broad approach
to sustainable development when defining the
seventeen Sustainable Development Goals (SDGs),
which take into account the debate on the “planetary
boundaries” (Rockstrom et al., 2009)". Under the title
“Transforming our World”, the Agenda 2030 lists
more than 170 action points, most of which are
ultimately intertwined®. National translations of the
global approach such as the German government’s
sustainability strategy also follow a broad approach
regarding what constitutes sustainable development
(German Federal Government, 2016, updated 2017).

From the SDGs, it is clear that the
transformation of consumption and production
processes requires more than classical technical
innovations. In order to bring about a fundamental
change  towards avoiding  emissions and
resource-efficient production and consumption,
social and organisational innovations are essential
since actors with diverging interests have to
cooperate along global supply chains. An example of
this required cooperation is the European chemicals
regulation REACH. It implemented the “no data, no
market” principle and thus forced producers to
unveil (at least partly) their formerly exclusive
knowledge on substance properties, which holds
value to downstream users, authorities, academic
researchers, and the public, including competitors
(Fihr & Bizer, 2007). This regulation simultaneously
targets “a high level of protection of human health
and the environment” as well as “competitiveness
and innovation” (REACH, Ch. 1, Art. 1).

An encompassing view on sustainable
development means that every political initiative,
legislative and regulatory proposal must balance
a set of conflicting issues in terms of goal
attainment. Although the SDGs can guide choices to
be made, many of them can be in conflict and
require legislators and regulators to accept
trade-offs. The latter has been studied in the
literature on policy integration (e.g., Tosun & Lang,
2017). The SDGs themselves recognise this challenge
and highlight the importance of governance
mechanisms and the cooperation of actors as the
solution. SDG 17 on partnerships between
governments, the private sector, and civil society
emphasises the necessity to “enhance policy
coherence for sustainable development (SDG 17.14)".

Several authors emphasize that sustainable
development is not a final state but rather
a continuous process (Erdmann, 2005; Meppem &
Gill, 1998; Waas, Hugé, Verbruggen, & Wright, 2011).
This process is likely to exhibit strong path
dependencies and its outcomes that are hard to
predict ex-ante. This long and complicated process
can benefit from reiterated search and learning
phases by industry actors, civil society as well as
among administrative executives and politicians
involved in drafting legal and regulatory initiatives®.

! Climate change, biodiversity loss, biogeochemical, ocean acidification, land
use, freshwater, ozone depletion, atmospheric aerosols, and chemical pollution.

2 Information about the 2030 Agenda for Sustainable Development and the
Sustainable Development Goals can be found online: http://ec.europa.eu
[environment/sustainable-development/SDGs/index_en.htm

% In addition, SDG 17.16 reads as follows “Enhance the Global Partnership
for Sustainable Development, complemented by multi-stakeholder
partnerships that mobilize and share knowledge, expertise, technology, and
financial resources, to support the achievement of the Sustainable
Development Goals in all countries, in particular developing countries”.
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In this process, experiments in reflexive governance
structures can help to guide regulatory choices.
Reflexive governance systems use information
obtained from experimenting with existing policies
and regulations to improve them.

Reflexive  governance in general and
experimentation, in particular, are a challenging
field of study. One reason for this is that
experimentation can occur in various forms.
An important distinction can be made between
experimentation used as a research method or as
an instrument in the regulatory practice. In the first
case, experiments aim to reveal the causal effects of
treatment using randomization and statistical
analysis. In the latter case, experiments are used as
an approach to governance to test several options
when solving societal problems and to develop
regulation in practice (Huitema, Jordan, Munaretto, &
Hildén, 2018). The literature uses various
terminologies  for the different forms of
experimentation in the social sciences, yet the extent
to which they overlap or depict different artefacts
has not yet been considered. While case studies of
single experiments already exist, a general approach
of categorising experiments suitable as an empirical
basis for general recommendations for widespread
use of the tool is lacking. This, in turn, hampers its
further use by policy-makers, regulators, and
researchers working on specific governance problems.

This paper provides an interdisciplinary
discussion of experimentation as a reflexive
governance tool and addresses the following
questions:

Which different concepts of experimenting
with regulation exist?

What are the differences and similarities
between the various concepts?

What could be a common understanding of
regulatory experimentation that includes the various
concepts?

How «can a comprehensive analytical
framework for analysing empirical examples of
regulatory experiments look like?

We explicitly anchor our analysis of regulatory
experiments in reflexive governance structures with
the aim of fostering sustainable development.

The remainder of this paper is structured as
follows. Section 2 provides a review of the literature
on reflexive governance and experimentation in
the social sciences. We argue that sustainable
development requires reflexive governance and
examines the concepts used for experimentation
in the social science literature and introduce our
concept of regulatory experimentation. Section 3
derives an analytical framework for analyzing
existing regulatory experiments that facilitates
systematic data collection, and Section 4 illustrates
the use of this framework through a content analysis
of 3 empirical cases of regulatory experiments based
on publicly available documents. Section 5 discusses
practical challenges to experimentation, and Section
6 concludes.
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2. LITERATURE REVIEW

2.1. Reflexive
development

governance for  sustainable

2.1.1. Reflexive governance: Why and how?

According to a basic definition of governance
building on theories of government and the state,
the term refers to public institutions that provide
public goods and aggregates society’s interest with
respect to which public goods are distributed to
whom (Gisselquist & Niflo-Zarazua, 2015). Governance
has also been seen as encompassing as all forms of a
collective - or societal - coordination, independent
from the actor initiating it (government, business, or
other societal stakeholders) and from its form
(hierarchical, free market-based, or coordinative), see
Benz and Dose (2010) and Mayntz (2004).

According to the latter and broader approach,
governance involves a multitude of actors.
Legislators have the power to pass laws (typically
state secretaries and members of parliament)
whereas regulatory bodies conduct diverse activities
such as advising legislators, imposing requirements,
conditions, or restrictions on the practical
implementation of laws as well as enforcing laws
and obtaining compliance. For the purpose of this
paper, we mostly refer to both policy-makers and
regulators jointly. This has two main advantages:
first, both the making of laws and their
implementation processes shape governance;
second, the distinction between legislators and
regulators is country-specific and (in reality) often
difficult to draw. Most governance interventions
considered in this paper involve both changes in
legislation and regulation. Civil society - as a third
actor - is a heterogeneous group whose actions are
influenced by the decisions of policy-makers and
regulators. It should, therefore, be in their interest to
monitor and adapt laws and regulations to secure
progress towards societal goals.

With this latter fact in mind, we take the
broader approach to governance as a starting point,
but also expand it by focusing on reflexive
governance. Reflexive governance is an over-arching
concept that encompasses various conceptual and
practical approaches to societal problem-handling
(Voss, Kemp, & Bauknecht, 2006). The concept builds
on the reflexive modernization discourse (Beck,
Giddens, & Lash, 1994) and has mainly been
developed in the environmental governance
literature. A recent overview of the concept and its
development can be found in Feindt and Weiland
(2018). Reflexive governance understands the
interaction between the regulator and its addressees
as two-way communication. According to Voss et al.
(2006), it implies constantly calling into question the
foundations of governance itself, i.e., concepts,
practices, and institutions.

Our starting premise is that a responsive and
reflexive approach to governance is necessary for
sustainable developments in economic and social
systems. Sustainable development defined in
a broad sense is multi-faceted, which the definition
of as many as seventeen SDGs illustrates.
A transformation towards sustainability must take
into account the linkages between the various
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dimensions. The complexity further increases since
each dimension comprises many diverse but linked
challenges. Policy-makers’ and regulators’ toolkits to
lead societies towards sustainable developments are
large and span setting legal standards, incentivising
systems such as taxes, subsidies, and tradeable
permits, as well as “softer” interventions such as
nudges, voluntary schemes, and information
campaigns. However, often, one policy or regulatory
option is chosen without knowing its impacts on
the desired outcome, as ex-ante evaluation is
challenging (Greenstone, 2009). Furthermore,
the existence of path dependencies in governance
(e.g., Briglauer, Vogelsang, & Camarda, 2017;
Modell, Jacobs, & Wiesel, 2007) can lead to an
ever-increasing number of potentially ineffective
policies and regulations, since choosing an
inappropriate tool today will increase the chance of
inefficient choices in the future.

In contrast, reflexive governance systems
produce the knowledge necessary for policies and
regulations towards societal sustainability by
assessing the intended as well as unintended effects
of regulation and integrate this knowledge into
future regulation. As such, reflexive governance
approaches address the shortcomings of the
problem-solving approach which is characterized
by blinding out uncertainty, ambivalence, and
limited control capabilities. Eliminating real-world
complexities in this way typically only leads to
unintended side-effects of governance, which then
need to be addressed as second-order problems.

2.1.2. Learning

The end-goal in reflexive governance systems is
always to achieve some form of learning. Radaelli
(2009) defines learning in public policy analysis
as “a process of updating beliefs about key
components of policy (such as problem definition,
results achieved at home or abroad, goals, but also
actors’ strategies and paradigms)” (pp. 1046-1047).
Learning in governance can take many different
shapes and the proposition of this paper is that all
types of learning are valuable. The following
discussion on different types of learning largely
draws on existing literature on knowledge bases,
economic geography, and firm innovation.

When experimenting to discover the effects of
policies and regulations, one might discover that
they work as intended. However, they may just as
well not work as intended, which is also valuable
learning for governance as knowledge about
ineffective measures save tax-payers money that can
be better employed elsewhere.

In the economic literature on firms, authors
have distinguished between vertical and horizontal
learning (Li, 2014; Li, 2017). Vertical learning refers
to how firms accumulate knowledge through their
input-output relations with other firms (Li, 2017).
A typical example of this is how producers and
suppliers in value chains collaborate in the design of
new products. In this strand of literature, horizontal
learning “relates to a process in which knowledge is
shared and created, directly or indirectly, among
individuals and firms that have the same areas of
expertise and are conducting similar activities”
(Li, 2017, p. 392). The underlying rationale for such
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learning can be economic, social, psychological, or
strategic (Li, 2017).

For the purpose of this paper, we find it useful
to translate this distinction between vertical and
horizontal learning to governance. We consider that
vertical learning in reflexive governance structures
arise when policy-makers and regulators learn from
the effects of policies and regulations on various
societal stakeholders and continuously adjust them
accordingly. Horizontal learning is also likely to be
present in governance structures. According to Li
(2014), “as ‘social animals’, individuals exchange
information naturally” and why should this not be
true for governance processes? Indeed, similar
concepts already exist. “Relational learning”, which
“relates to issues such as trust-building, changes in
the ability to cooperate, and changes in the ability to
understand another party’s goals and preferences”
(Munaretto & Huitema, 2012, p. 19). Tosun and Lang

(2017) explain “horizontal governance” with
“supplementing or replacing government
by establishing and strengthening horizontal

networks of different governmental units to increase
policy coordination, collaboration, and shared
responsibility” (p. 559).

Greenstone (2009) provides one of the likely
many ways to generate vertical learning in
governance structures through a four-step
institutional framework: first, the implementation of
policies and regulations must make it possible
to evaluate their causal effects; second, one must
secure financing for independent evaluations
of existing regulations (i.e., by establishing
independent regulatory review boards). Third, he
recommends that all new policies and regulations
should contain an evaluation date accompanied by
automatic sunset and expansion provision to
generalise policies and regulations found to work
and drop those found not to work. Finally, he
recommends developing a code of ethics to improve
potentially negative public associations with the
proposed framework.

A horizontal learning process is usually
characterized by self-governance (Li, 2017). The
author finds that horizontal learning takes place
through the existence of social structures, such as
friendship and family ties, labor mobility, interaction
with - and monitoring of - others in a spirit of
rivalry as well as collective invention. The literature
provides us with some clues concerning the
conditions under which individuals interact in
constructive ways. Results from spatial clustering
analysis show that geographic proximity is
important for interactive learning. While it is clear
that some of the mechanisms in Li (2017) for
horizontal learning such as social structures and
labor mobility are local, this argument goes beyond
the practical matter of easy travel distances. Regions
are areas for common norms and values that
facilitate  interactions  (Grillitsch, Martin, &
Srholec, 2017); and they contain specific firms,
infrastructure, knowledge, and institutions that tie
firms, customers, research institutions, and local
authorities to each other (Malmberg, 1996). One
should nevertheless not exclude the possibility
of interregional knowledge exchange (Vang &
Chaminade, 2007; Fitjar & Huber, 2015; Grillitsch &
Nilsson, 2015). In multi-level governance systems,
intra- and interregional exchange is crucial for
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learning. Furthermore, global scale horizontal
learning processes are facilitated by the development
of information and communication technologies
(Li, 2017).

The literature is less clear when it comes to
how the public sector can play a role in free-market
horizontal learning structures (Li, 2017). Yet, to
encourage firm innovations that emerge through
collaborations involving several stakeholders instead
of innovations that occur isolated in one firm it is
likely that the role of the governance in these
constellations should relate to building up
appropriate governance structures and possibly by
providing public funds for innovation support.

The signature feature of reflexive governance
systems is that all actors engaged in these vertical
and horizontal processes learn - through trial and
error - both how to generate innovative policy and
regulatory processes, and how to foster innovative
developments in the market.

Learning can come about by several means.
The most basic approach is systematically evaluating
the outcomes of the legal and regulatory framework
in place to identify shortcomings. Furthermore,
findings from laboratory experiments can offer
additional insights into the effects of specific
policies, regulations, or institutional arrangements.
Moreover, through scenario processes, one can gain
a better understanding of medium- and long-term
developments initiated by policies and regulations
(e.g., Kleihauer, Fiihr, & Schenten, 2019). Moreover,
simulation  games involving  experts and
practitioners in the field as well as desk officers
enable testing the interplay of actors under an
amended legal and regulatory framework (e.g., Fiihr,
Dopfer, & Bizer, 2018). Finally, experiments can
generate learning.

Experimentation or flexibility clauses in-laws
are one tool for experimentation (MaaR, 2003).
Experimentation clauses authorise the executive to
deviate from the existing law by a predefined degree.
They allocate legal flexibilities or financial support
for socio-technical or administrative innovations
(Schwarting, 2003), thus enabling the administration
to carry out innovative projects, which may
subsequently become a permanent part of the
governance framework (MaaB, 2003). In Germany,
municipal law, traffic law, laws on childcare and
school legislation, all contain several examples of
experimentation clauses. For instance, BMWi (2019)
provides a detailed overview of a selection of
different types of experimentation clauses to test
(digital) innovations and how they are implemented
in Germany.

While experimentation clauses are well suited
to test specific socio-technological innovations, we
suggest that it is helpful to take a broader view on
experimentation to guide sustainable development
processes. Social transformation processes require
testing alternative governance options against one
another. Furthermore, these are not linear processes
and the design of governance structures should
therefore facilitate changes when new technological
developments occur. Experimentation for
sustainable development, therefore, extends beyond
the opportunity to test procedures to facilitate much
broader systemic innovations including technical
and social dimensions and new business models.
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2.2. Experimentation in the social sciences
2.2.1. Two approaches to experiments

This section will show that there is a plethora of
terms under which experimentation is discussed in
the social sciences. To facilitate a comprehensive
scientific debate necessary to operationalize
real-world experimentation, it is, therefore, useful to
review different ways of characterizing experiments
that exist in the literature, which is the objective of
this part of the paper. It is however useful to start
by defining a common ground to the object of this
study, namely the act of experimenting for reflexive
governance.

For this, we use a modified version of the
formulation in Morton and Williams (2008) that “the
defining characteristic of experimental research is
intervention by the researcher in the data-generating
process” (p. 3). The modification stems from our
focus on governance. This means that we are of
course also interested in cases where policy-makers
or regulators intervene in the data-generating
process, both consciously and unconsciously.
The latter case are natural experiments. The focus
on governance also means that we do not cover
experiments that do not entail active participation
from the policy-maker or regulation although
they need not set the impulse or be the prime
stakeholder in the experiment.

To review the literature on such experiments,
we find it useful to start by differentiating between
two general ways of approaching experimentation
in the social sciences. The first focuses on the
deductive nature of an experiment. It may be likened
to a government-centered approach where the focus
lies on the service delivery (Tosun & Lang, 2017).
Only in this case, the focus lies on the efficiency of
the instrument tested in the experiment. A central
feature is the necessary presence of a control group
that is unaffected by the considered policy or
regulation to ensure causal relationships between the
treatment and its behavioural effects. Delimitations in
terms of time, range, problem situation, and/or
subject matter are all (in theory) possibilities to
demark the treated from the control group.

In this framework, an ideal experiment
introduces alternative policies and regulations in
different parts of the same entity for a limited
amount of time before evaluating their
consequences and deciding on the best approach.
This way, one can be as sure as possible in the social
sciences to compare the relative effects of the
policy/regulation while minimizing the interference
of confounding factors. However, this approach is
unrealistic for most governance processes due to
both political and legal hurdles. Examples of such
hurdles are the public’s acceptance of policies and
regulations and its likely reticence to unequal
treatment as well as the legal principle of equality
(see Section 5 of this paper for a more detailed
discussion of the challenges to experimentation).

According to Morton and Williams (2008) “the
aspect of control that is most important is [...] that
the researcher can control confounding variables [...]
in order to make the comparison meaningful” (p. 4).
Individuals within the experimental area often
deviate from those outside it to some extent in ways
that cannot be observed by the evaluator. Random
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assignment of the experimental policies and
regulations is, therefore, one solution as
randomization implies that “in large samples the
treatment indicator and the covariates are
independent” (Imbens & Woolridge, 2009, p. 13),
implying that there are no confounding factors.
The use of randomization is however also difficult
for reasons of public acceptance (see Section 5 of
this paper for a detailed discussion). Our
proposition is that, despite the near impossibility of
a perfect control group, one can surely accept many
alternative forms of control groups as the second
best. However, the evaluation experiments should
address this issue.

A second approach focuses on the participatory
nature of learning and collaborative governance
arising in experiments. It is similar to the concept of
policy integration where actors from two or more
different policy domains take each other’s aims and
concerns into consideration (Tosun & Lang, 2017).
Only here, the challenge is not on the different
policy domains but on the (possibly) different, even
sometimes conflicting, preferences of stakeholders.
According to Candel and Bisbroek (2016), the
adaptation of procedural rather than substantive
policy instruments characterizes policy integration.
Translating this into our research endeavor, it
becomes important to ensure broad participation.
This means emphasizing cooperation between
various stakeholders, among which the regulator is
naturally an important player in the experiment. As
the output of collaborative governance processes
(i.e., improved regulation) is a public good, the
policy-maker or regulator may also want to consider
compensating participating actors, especially if they
are confronted with the additional costs as a result
of the experiment. Finally, the procedural elements
and mechanisms for ensuring transparency to the
public are here important.

Regardless of the approach taken to
experimentation, the aim is always to generate new
knowledge and learning. The expected knowledge
gain is however somewhat different according to the
approach taken. When focusing on the deductive
nature of an experiment, vertical learning as defined
in the previous section of the paper becomes
the outcome of interest and the key terms are
internal and external validity of the experiment.
When focusing on the participatory nature of social
learning and collaborative governance, the outcome
of interest is the interactions of the relevant actors
in the field and the horizontal learning, as defined
in the previous section that arises through these
interactions.

In this paper, we consider both approaches to
the experimentation of the corresponding knowledge
gained equally as important for reflexive governance
in order to achieve sustainable development. Our
broad definition of what we refer to as “regulatory
experimentation” is placed in one of the next sub-
sections below.

2.2.2. Overview of terminology

In the social sciences, one encounters various terms
for the act of experimenting with policy and
regulation. It is, therefore, useful to create an
overview of some common concepts, which is
the objective of this part of the paper. All of the
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concepts reviewed are relevant for sustainable
development in line with our starting assumption
that sustainable development is closely linked to
reflexive governance and experimentation.
The overview however also shows clear differences
between the concepts. For instance, some concepts
are clearly theoretical discussing how the political
system can induce experimentation, whereas others
have emerged from applied projects. We emphasize
such conceptual differences have a positive (not
a normative) character, as we do not pertain that one
concept is better than the others. Nevertheless,
the differences are important to keep in mind
both in academic and policy discussions on
experimentation. They showcase the need to always
carefully define the object of consideration to make
sure all discussants speak the same language.

Policy experimentation is one commonly-used
concept, although what it actually means remains
open to debate. In the discussion of policy
experimentation in the social sciences, Huitema et al.
(2018) highlight the need for some common
understanding of the concept as it is not helpful to
categorise every policy as an “experiment”, and yet
to date, the conceptual clarity is lacking. Moreover,
Ansell and Bartenberger (2016) highlight that “even
a quick scan of the [...] literature reveals that they
do not necessarily mean the same thing when they
use the term ‘experiment’” (p. 64).

According to Campbell (1997), randomisation
is the defining feature of policy experimentation.
For McDermott (2002), policy experiments are cases
in which the investigator has control over the
recruitment, assignment to random conditions,
treatment, and measurement of  subjects.
Castan Broto and Bulkeley (2013) consider policy
experiments as novel, purposive initiatives emerging
outside a formal policy process. Both Farrelly and
Brown (2011) and Bos and Brown (2012) propose
a similar understanding of policy experiments as
alternative policy processes that enact new ideas
with the aim of identifying ways to upscale them.
The authors highlight that policy experimentation is
a deductive procedure whereby an underlying theory
is proven correct or incorrect. As such, the existence
of a hypothesis to be tested is a necessary condition
for a policy experiment. McFadgen and Huitema
(2018) define policy experimentation as “a temporary,
controlled field-trial of a policy-relevant innovation
that produces evidence for subsequent policy
decisions” (p. 1768). Two conditions are necessary
for a novel policy to fall into this category, namely, it
must test an explicit hypothesis and involve some
form of novelty.

Other similar concepts to policy experiments
used in the literature are democratic
experimentalism and laboratory federalism. The core
idea of democratic experimentalism is that many
different local units experiment in parallel. Through
explicit monitoring and evaluation, one can identify
best practices to inform future policies and
regulations. The concept of laboratory federalism is
similar to the main takeaway from this literature
is that federal systems have a significant advantage
over unitary systems. Federal systems are divided
into local units, which can be wused for
experimentation. One can loosely understand the
theoretical concept of laboratory federalism as
innovative governance introduced in a federal
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multi-level system that can induce experimentation,
learning, and competition (Kerber, 2005; Kerber &
Eckardt, 2007).

The sandbox concept originated in the domain
of financial services, especially in the United
Kingdom (FCA, 2015). The energy sector later
adopted the concept, e.g., with Ofgem’s sandbox
scheme in the United Kingdom (Ofgem, 2018).
Furthermore, the IEA International Smart Grid
Action Network (ISGAN) discusses sandboxes that
focus on enabling companies to test new products,
services, or technologies by providing them with
regulatory exemptions (ISGAN, 2019).

Instigated by subnational governments, urban
laboratories are “mechanisms that mobilize place
to generate economic wealth and stimulate more
resilient urban conditions, both through the creation
of new landscapes and the retrofitting of existing
ones” (Evans & Karvonen, 2014, p.413).
Experimentation within urban laboratories involves
three key elements, namely situatedness,
change-orientation, and contingency (Karvonen &
van Heur, 2014). The first refers to the existence of
some form of the border, the second relates to
the existence of some dynamic process that involves
a “new rule of conduct” and a “new definition of the
situation” in the sense of Park (1929, p. 17), whereas
the last term means that laboratories are always
associated with incertitude and the possibility
of failure.

Several concepts related to experiments in
real-world niches have emerged over recent years
in the realm of the transdisciplinary and
transformative research agenda (see Schépke et al.,
2017 for an overview and comparison). Here,
the role of the policy-maker/regulator regardless of
government level is very limited. These experimental
concepts include strategic niche management
(Hoogma, Kemp, Schot, & Truffer, 2002), transition
experiments (van den Bosch, 2010; Loorbach &
Rotmans, 2010), living laboratories/labs (Voytenko,
McCormick, Evans, & Schliwa, 2016; Liedtke,
Baedeker, Hasselkull, Rohn, & Grinewitschus, 2015),
urban transition labs (Nevens, Frantzeskaki,
Gorissen, & Loorbach, 2013), social innovation labs
(Westley, Antadze, Riddell, Robinson, & Geobey,
2014), and real-world laboratories (Schneidewind &
Singer-Brodowski, 2013; Schépke et al., 2017; WBGU,
2016). The latter concept focus on sustainability-
related innovations in a broad sense (social, cultural,
technical, and economic innovations) (Parodi, 2019).

Another related concept is that of regulatory
innovation zones (RIZs), which nevertheless clearly
specifies a single experiment, which must be
temporarily and spatially limited (Bauknecht,
Heinemann, Stronzik, & Schmitt, 2015). Furthermore,
the object of RIZs more explicitly relates to policies
and regulations.

The real-world laboratory concept in particular
has also captured the regulators’ attention in
Germany. A recent report commissioned by the
German Federal Ministry for Economic Affairs and
Energy* considers what is referred to as “regulatory
sandboxes” in English (in German “Reallabore”) as
experimental areas - which are delimited in time and
space as well as legally protected - that permit

* The same ministry has launched a network for real-world laboratories
(“Reallabore”). Website (in German): https://www.bmwi.de/Redaktion/DE
/Dossier/reallabore-testraeume-fuer-innovation-und-regulierung.html
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testing the interplay between innovation and
regulation under real-world conditions (BMWi, 2018).
In their understanding of the concept, the regulatory
component concerns only investigating the rules and
regulations needed for a given new technology.
A selection of their examples of regulatory
sandboxes used for illustrative purposes includes
testing an automatised parcel delivery robot in
the city of Hamburg, testing a platform for remote
medical services in the German region of
Baden-Wiirttemberg and testing autonomous cars in
the capital Berlin (BMWi, 2019). There are no clear
design criteria for taking part in the Ministry’s
initiative, however, the initiative from the Ministry
itself has a clear orientation towards digital
innovations.

To sum up, our approach to what we refer to as
regulatory experimentation for reflexive governance,
we consider the following aspects important: testing
explicit hypotheses, the existence of interactions
between different actors, the presence of a control
group that need not be a perfect counterfactual, as
well as monitoring processes to ensure learning.
Successful experimentation becomes even more
important in the context of sustainable development
and such experiments must be inclusive and should
lead to both vertical and horizontal learning.

Hence, we favour a broad understanding of
the concept of regulatory experimentation. Since
our purpose is to describe real cases and develop
a framework for analysis, we consider the
disadvantage of including less relevant cases in our
analysis to be much smaller than the disadvantage
of excluding relevant ones.

3. RESEARCH METHODOLOGY - DERIVATION OF
AN ANALYTICAL FRAMEWORK

This section zooms in on our concept of regulatory
experiments. We do not design or conduct
a regulatory experiment by ourselves but rather
derive a comprehensive analytical framework for
analysing and comparing such experiments in
practice. This framework can be used by researchers
for future research as well as practitioners planning
to introduce regulatory experiments. Along with
the four core features of regulatory experiments -
1) clear hypothesis, 2)interaction between actors,
3) causality, and 4) monitoring and learning - we
outline a number of variables that any analysis of
regulatory experiments should include. The
derivation of this analytical framework builds on
existing theoretical and empirical literature on
experimentation in the social sciences. Subsequently,
we illustrate the application of this framework by
conducting a qualitative content analysis (Mayring,
2010) of three examples of regulatory experiments
based on publicly available documents.

The literature has already attempted to
categorise different types of policy experiments.
Starting from the most general typology, Huitema et
al. (2018) distinguish between approaching policy
experimentation as a research method and
an approach to governance. As a research method,
experiments are treatments seeking to produce
causality through randomisation and statistical
analysis. As an approach to governance,
experimentation is a means to test several options
when solving societal problems and to develop
regulation in practice in order to draw plausible
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conclusions from the respective learning processes.
They note that the most important differences
between the various approaches to policy
experimentation are whether experimentation is one
specific method or a composition of several types of
methods, as well as the extent to which they require
a strict experimental design as well as solely
quantitative data collection.

Ludwig, Kling, and Mullainathan (2011)
distinguish between policy evaluations and
mechanism experiments. Policy evaluations test
the effect of a certain policy by implementing it on
a small scale using randomisation procedures to
form treatment and control groups. Mechanism
experiments focus on discovering specific causal
mechanisms that link a policy to given outcomes.

Howe (2004) distinguishes between two forms
of “experimentalism”, namely neoclassical and
mixed methods. The former relies exclusively on
quantitative methods, whereas the latter opens up
for the use of qualitative evaluation methods.

Ansell and Bartenberger (2016) distinguish
between three experimental logics: controlled
(identifying causality ideally in randomised
controlled trials), Darwinian (enhancing systemic
innovation through continuous trial and error), and
generative (a process of generating and iteratively
refining a solution to a social problem).

Finally, experiments have also been categorised
according to one specific feature; for instance, based
on the role of science in policy-making (Pielke, 2007),
governance design (Weber, 1968; Dryzek, 1987) and
learning outcomes (McFadgen & Huitema, 2018).

While all of these are important contributions,
they only look at a limited number of variables
defining experiments. Therefore, in our view,
these are more suited for specific aspects of
experimentation and less appropriate as a tool for
surveying and analysing a heterogeneous sample of
regulatory experiments according to our broad
definition. For this, we need a categorisation that
covers a multitude of aspects of regulatory
experimentations in order to enable comparisons.

Hence, in the following, we outline a new
analytical framework that describes existing
regulatory experiments based upon our four criteria
of regulatory experimentation. Both for hypotheses
testing, participation, causal framework, and
learning/monitoring, we define variables that are
the features of regulatory experiments within each
category that we consider to be relevant. For each
variable, we further define which form a given
regulatory experiment can take. Depending on the
specific variable, characteristics can have the form
of either yes or no answers, numbers, two or more
possible answers that do not necessarily have to be
mutually exclusive and can even be an open
question.

3.1. Test of explicit hypotheses

The first part of the analytical framework contains
aspects of regulatory experiments related to
hypotheses testing. More precisely, the variables
specify the aim, object, and SDG orientation of
the regulatory experiment, the controllability of the
experimental process and, finally, whether the
regulatory experiment serves to falsify specific
hypotheses. Figure 1 depicts each of the variables on
“testing explicit hypotheses”.

@

NTERPRESS

55



Journal of Governance and Regulation / Volume 9, Issue 3, 2020

Figure 1. Variables for testing explicit hypotheses

Gathering scientific information

Testing policy options

Aim

Testing a pilot project

Promoting innovations

Object of the RE

Specific RE or framework

Testing explicit hypotheses

Specific Object

SDG orientation

Specific SDGs

Formal

Controllability of RE-process

Informal

Test of theories/hypotheses

Experiment allows testing

Note: RE = regulatory experiment; SDG = Sustainable Development Goal.

The variable Aim captures the overall purpose
of the regulatory experiment. Based on McFadgen
and Huitema (2018), our analytical framework
differentiates between the aims to “gather scientific
information”, “test policy options”, and “test a pilot
project”. We add a fourth aim of “promoting
innovations” since most regulatory experiments
relate to innovations (Bernstein & Hoffmann, 2018).
Loher and Schneck (2018) argue that firm-initiated
real-world laboratories can offer the opportunity
to test innovations and their social acceptance.
This element might be also relevant for regulatory
experiments.

The variable Object of the regulatory experiment
specifies what is explicitly considered in the
regulatory experiment and it is divided into two
questions. The first question reveals whether
the regulatory experiment describes a specific
experiment or whether it is a framework for several
experiments. The second question asks for
a detailed description of the object. As our approach
to regulatory experimentation focuses on its
contribution to sustainable development, we include
the variable SDG orientation, which illustrates
whether the regulatory experiments aim at a high
level of protection for humans and the environment
by identifying (when present) SDG goals in accordance
with the aim of the regulatory experiment.
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The variable Controllability illustrates the
degree of formality of the experimental approach,
which is important for testing explicit hypotheses.
Existing experiments in voluntary commitment
systems in the field of climate governance inspire
the distinction between “formal” and “informal”
experimentation (see. e.g., Abbott, 2017). In formal
experiments, the experimental design lives up to
scientific standards as far as it is possible in
real-world contexts. This is not the case for informal
experiments, which may also arise without an
explicit experimental intention from the regulator.

Finally, the variable Test of theories/hypotheses
evaluates whether the regulatory experiment has led
to an explicit refutation of hypotheses and theories
being tested and is characterised by a simple “yes”
or “no”.

3.2. Interaction between different actors

The second part of the analytical framework examines
the interaction between actors participating in the
regulatory experiment. It covers who initiated
the regulatory experiment, which actors participated
in the implementation of the regulatory experiment
and controls whether the composition of actors has
changed during the process. Figure 2 depicts each
of the variables profiled in the “interaction between
different actors” part.
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Figure 2. Variables of the part “interaction between different actors”

Bottom-up

Impulse for the RE

Top-down

Homogeneous

Interaction between different actors

Participating actors at the beginning of
the RE

Heterogeneous

Dynamic

Change in the composition of actors

Note: RE = regulatory experiment.

The wvariable Impulse depicts how the
regulatory experiment came about. Here, we want
to capture whether the regulatory experiment
originated as a top-down or a bottom-up process.
Policies and regulations form the institutional
framework within which market actors operate. How
they are shaped will hence influence innovation
incentives and capacities in the market. Vice versa,
individual behaviour and market developments
determine the needs and outcomes of policies and
regulations. In the case of top-down governance,

policy-makers and regulators can adjust the
institutional framework to influence individual
behaviour. Inversely, bottom-up governance

processes materialise when firms try to alter the
national institutional setup if it does not suit their
needs (Crouch, Schroder, & Voelzkow, 2009).

The literature supports mapping out relevant
actors in regulatory experiments. Castan Broto and
Bulkeley (2013) analyse the mix of heterogeneous
actors in urban climate change experiments.
Additionally, McFadgen and Huitema (2018) argue
that different actors can initiate policy experiments:
an expert elite seeking scientific knowledge
(technocratic experiment), a collaboration of actors
developing different policy options (boundary
experiment), an organiser (often policy-makers), and
other actors with the same problem perception
wanting to establish particular actions (advocacy
experiment).

Therefore, the next two variables cover the type
of actors involved in the regulatory experiment and
possible dynamics in their composition based on the
work of Simon et al. (2018), who establish criteria to
classify different types of real-world laboratories.
The variable Participating actors at the beginning of

a regulatory experiment can take on the
characteristics of “homogeneous” when a single
actor initiates the regulatory experiment or

“heterogeneous” when a collaboration of different
actors stands behind the regulatory experiment.
The variable Change in the composition of actors
focuses on the implementation process of the
experiment. The characteristics “dynamic” and
“static” indicate whether the composition of actors
has changed.
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Static

3.3. Causality

The third part of the analytical framework
investigates whether the design of the regulatory
experiment allows measuring causal effects.
Variables in this part capture the geographical scope
and time frame of the regulatory experiment, as well
as several topics addressing the design in detail.
Figure 3 depicts each of the variables profiled in
this part.

Two questions inform about the Geographical
scope of the regulatory experiment: whether
the regulatory experiment was ex-ante deliberately
limited in space and which ex-post geographical
demarcation characterises the regulatory experiment.
The latter is an open question because one cannot
list all possible geographical scopes. The variable
Timeframe illustrates how the experiment is limited
in time (number of years).

The next variable Target group identifies
the sub-populations affected by the regulatory
experiment. Again, in order to cover all possibilities
that may arise in practical applications, this is the
answer to the open question “What is the target
group of the regulatory experiment?”.

Our understanding of regulatory experiments
implies that it is important to look for the presence
of some kind of control group. The control group
can be either explicitly defined ex-ante of the
regulatory experiment or becomes apparent ex-post.
Regardless of whether it was the purpose at the
launch, in a first step, we identify whether a control
group exists; and in a second step, whether it differs
from the treated group in time, space or individuals.

In laboratory experiments, researchers use
randomisation as an assignment mechanism to
define the treatment and control group based on the
target population. We suspect that many real-world
experiments do not (fully) fulfil this condition; and
hence, we ask the question “Whether units of
observation were selected randomly?”.

Finally, an important issue is whether the
learning obtained through a regulatory experiment
would be the same in different settings (Ludwig et
al., 2011; Banerjee & Duflo, 2009). We include the
final variable for this part External validity of results
in our analytical framework. Four characteristics
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depict this feature of the regulatory experiment. The
first characteristic details the general features of the
regulatory experiment that reduce the transferability
of results. The remaining three characteristics
review design elements that reduce problems
of external validity issues, i.e., whether the design
allows or simplifies the transferability results,

whether replications are possible, whether
replication studies already exist, and finally, whether
there are other projects or measures that test similar
relations. Replication studies or the evaluation of
related regulatory experiments can help to reduce
uncertainty about the external validity of the results
(Banerjee & Duflo, 2009).

Figure 3. Variables for causality

Causality %

3.4. Monitoring and learning processes
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experiments. This part specifies how the evaluation
of the regulatory experiment takes place and the
subsequent use of evaluation results. Figure 4
depicts each of the variables profiled in this part.

The final part of our analytical framework covers
the monitoring and learning processes of regulatory

Figure 4. Variables for monitoring and learning processes
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Note: RE = regulatory experiment.
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The first two variables collect general
information about the evaluation process. The open
question “Who evaluates the regulatory experiment?”
(“no one” being a possible answer here)
characterises the variable Conducting evaluation.
The open question “Which information is collected
for evaluation purposes?” (again, “none” being
a possible answer) characterises the second variable
Information collected.

The next variables concern the costs of the
regulatory experiment. The “total costs of the
regulatory experiment” sums up the administrative
costs in euro, whereas the characteristics “Is the
long-term financing of the experiment covered?” and
“Were specific measures undertaken to reduce
costs?” (both yes or no are possible answers)
illustrate the attention given to costs.

The variable Type of learning specifies whether
and how insights from the regulatory experiment
generate learning processes. The first two
characteristics of this variable “epistemic” and
“political” learning use the distinction of Ansell and
Bartenberger (2016), whereby epistemic learning
describes the accumulation of scientific knowledge
whereas political learning is about changes in the
preferences and goals of political actors.

To this typology, we add the characteristic
“social learning” because regulatory experiments can
also affect the preferences and goals of societal
actors (Rocle & Salles, 2018). We also add “interactive
learning”, which reflects the notion that regulatory
experiments may affect actors’ behaviour regarding
information acquisition, communication, and
cooperation. Finally, we add “entrepreneurial
learning” to collect information about how
regulatory experiments might affect learning
processes in firms, which in turn spark innovation.

The variable Availability of results examines
through an open question “Who can access the
results of the regulatory experiment?”. Finally, the
variable Publications reveals whether the evaluation
process of the regulatory experiment resulted in
any publications. This completes our analytical
framework to profile specific examples of regulatory
experiments.

4. RESULTS - PRACTICAL ILLUSTRATION OF THE
ANALYTICAL FRAMEWORK

To understand how to optimally use experiments in
order to foster learning, researchers may want to
move beyond single case studies and compare
several experiments simultaneously. With our broad
approach to experimentation, an empirical sample of
cases of regulatory experimentation is likely to be
very heterogeneous. Hence, there is a need to
standardize them according to the relevant
parameter, which is the purpose of the framework
presented in Section 3 of this paper. The purpose of
this section is to illustrate how this framework
achieves this goal.

We examine the Finnish basic income
experiment, regulatory sandboxes for financial
services in the United Kingdom, and the German
crafts deregulation in 2004 using qualitative content
analysis (Mayring, 2010). The first case is one of
a few real-world experiments closely following
a deductive approach, the second falls into
the sandbox-category whereas the latter is an
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illustration of a natural experiment. As such, these
experiments do constitute an (albeit small)
heterogeneous sample (see Appendix for the three
completed short profiles).

Our analysis of all three cases is based on
publicly available documents (official websites,
research publications, official documents)®.
Following Mayring (2010), we examine these
documents based on predefined rules, which means
that we summarize and structure the material using
a theory-based category system. The analytical
framework developed in the previous section
constitutes our category system. We first summarize
the results of this categorization for each case
separately before comparing the three cases.

4.1. The Finnish basic income experiment

The first part of the framework maps out features
related to hypothesis testing. The Finnish basic
income experiment case was a specific regulatory
experiment. We classify it as a formal experiment
that was conducted according to scientific
standards. Indeed, its primary aim was to gather
scientific information and testing a pilot project by
investigating new concepts of social security on
a small scale before possibly introducing them
nationwide (Kangas, Jauhiainen, Simanainen, &
Ylikanno, 2019). The knowledge potentially
generated would foster a multitude of SDGs, namely
“no poverty” (SDG 1), “good health and well-being”
(SDG 3), “decent work and economic growth”
(SDG 8), and “reduced inequalities” (SDG 10).

The second part of the framework that focuses
on interactions between actors classifies the Finnish
basic income experiment as “top-down” since
the regulator has played a key role from the start.
The Finnish government first made the decision to
conduct the experiment. The Prime Minister’s Office
assigned a preliminary study to a consortium of
scientific facilities, which should evaluate different
models of basic income before the start of the
experiment. The Finnish social security institution
(Kela) was also responsible for the implementation
of the experiment (Kela, 2019). Hence, a variety of
stakeholders were involved in the experiment.
The target group as all finish people between 25 and
58 years of age that received labor market subsidy
or basic unemployment allowance in November 2016
(Kela, 2019). Hence, a heterogeneous group of
stakeholders participated in the experiment.

Particularly, interesting to note in the third part
of the framework dedicated to causality is the fact
that 2000 randomly selected individuals formed the
treatment group. They received partial basic income
of 560 euros per month for two years (2017-2018).
The remaining individuals of the target group
formed the control group (around 175000
individuals) (Kangas et al., 2017). Descriptive statistics
comparing the composition of the treatment and
control group suggest that the randomization
procedure was successful. As a consequence,
although the experiment covered the whole country
and was not limited in space, the chances of internal

® The sample in this section is only for illustrative purposes. Future empirical
studies should base their sample selection on established sampling techniques,
e.g., theoretical sampling (Glaser & Strauss, 1967).

© We consider relying on publicly available documents as the most realistic
approach if a large sample is to be obtained. Future empirical studies could
also rely on further material, e.g., qualitative interviews.
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valid evaluation results are high. External validity is
also suspected to be present. Morton and Williams
(2008) however, emphasize that one can only assess
external validity by examining similar experiments
which in this case is possible since basic income
experiments have been done elsewhere such as in
the US and Canada.

Finally, for the fourth part of the framework
on monitoring and learning processes, the Finnish
social security institution (Kela) in cooperation with
other research institutes were from the on-set
mandated with evaluating the experiment (Kangas et
al., 2019). We found no information in evaluations
regarding the implementation cost. The evaluators
used register data for the first year of the
experiment (2017) to analyse employment and
income effects; and survey and interview data to
measure the wellbeing effects of partial basic
income. They find no significant difference in days
in employment between the treatment group and
the control group. However, a higher share of basic
income receivers compared to the control group
reported that they believe to find employment in the
next twelve months. This indicates that there might
be positive effects of basic income on employment
in the longer run. A more thorough analysis planned
for 2020 combining the register and survey data for
the years 2017 and 2018 aims to control for
unobserved characteristics (Kangas et al., 2019).
Even so, we consider that several types of learning
arose through these experiments, which resulted in
a number of publicly available publications.

4.2. Regulatory sandboxes for financial services
in the United Kingdom

With regards to hypothesis testing, although
the authorities through the sandbox initiative aim
to enhance the regulatory knowledge in new
technological fields to create innovation through
competition that benefits consumers (FCA, 2015,
2017), there was no explicit hypothesis to be tested
formulated at the beginning of the experiment. This
initiative “allows firms to test innovative products,
services, and business models in a live market
environment while ensuring that appropriate
safeguards are in place” (FCA, 2017, p. 3). Although
the initiative can lead to many different experiments,
we consider here the general framework for testing
several innovations. The experimental process is as
such very informal since the authorities in each case
have little influence over the choice of innovations
to be tested and the design of the experimental
process. In terms of its effects on sustainable
development, given its success, this experiment
promotes decent work, economic growth (SDG 8)
and industry, innovation, and infrastructure (SDG 9).

Regarding the interactions between actors, it is
worth highlighting that this is also a top-down
experiment initiated by its main actor the Financial
Conduct Authority (FCA). Firms applying for the
regulatory sandbox form the second group of
relevant actors. So far, the FCA has received 375
applications for regulatory exceptions divided into
5 cohorts. Among them, about 131 have been
accepted (FCA, 2020).

Regarding causality, this experiment is not
limited in space as it concerns the whole UK.
It launched in 2016 and is also not limited in time.
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It is, however, worth noting that the experiments by
participating firms are of course limited in space
and also in time (6 months). The target group is
authorized firms, unauthorized firms that require
authorization and technology businesses in the
United Kingdom. It is hard to define a control group
because the participating businesses test different
innovative products. There is also no treatment
randomization because firms need to apply for
the experiment and hence, self-select into using
the experimental framework. Participation is based
on different eligibility criteria mainly related to
innovation. Hence, the internal validity of effect
evaluations is expected to be low as the limited test
period of 6 months makes it difficult to cover
long-term effects. The external validity is reduced by
specific institutional factors in the United Kingdom
(e.g., strong financial sector, specific national
regulations).

Monitoring and evaluation of the experiment
take place by the initiating authority the FCA itself
as well as by participating firms. The costs to
the public budget is expected to be low as
the regulator provides the framework for testing and
firms test themselves. For evaluation purposes,
firms need to summarize the outcomes of their
tests. The FCA (at least for the first two cohorts)
monitors among other factors test completion, the
share of firms receiving investments following tests,
number of applicants, compliance with standard
safeguards, and limitations of testing. The resulting
information is available as internet information and
FCA publications. Overall, the FCA draws positive
conclusions after two years of testing (FCA, 2017).
For instance, of the accepted firms in the first
cohort, 75% completed the testing, of these 40%
received investment during or after their tests and
about 90% are working on a wider market launch
after the testing. According to our profiling,
the experiment resulted in political learning through
knowledge about how to regulate tested innovations
in the financial sector as well as interactions
between firms, the regulator and customers, and
entrepreneurial learning. The latter is also the initial
purpose of the experiment.

4.3. The German crafts deregulation

The Trade and Crafts Code (Handwerksordnung)
regulates the German craft sector. From 1953 to
2004, all German craft trades were subject to a
licensing scheme. Only craftsmen with a Meister title
(internationally recognized as tertiary education)
could found a company. Since 2004, market entry in
certain trades has been open, although craftsmen in
these trades can still choose to acquire the Meister
title. In the remaining trades, the licensing
requirement remains fully or partially intact.
Starting again first with the hypothesis-testing
aspect, the objective of the regulator was to increase
competition in the crafts sector by lowering entry
barriers. As such, there was a clear policy goal and
no ex-ante hypothesis to be tested. Nevertheless, as
will be explained, we still consider the experimental
process as formal since the reform (given certain
assumptions) unintentionally constitutes a natural
experiment. Goal attainment would support
production, job creation and entrepreneurship and
hence boost economic growth (SDG 8).
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Regarding stakeholder interaction, this is
a clear top-down regulatory experiment initiated and
carried through by the German national regulator.
Further relevant actors comprise the German crafts
sector that makes up about 5 million professionals
making up about 12% of the working population
(German Federal Statistical Office, 2016) as well as
the German Confederation of Skilled Crafts (ZDH).

This experiment was not limited in space as it
concerned the whole of Germany. However, a control
group was still present as the target group was first
and foremost the self-employed in the fully or
partially deregulated trades, and individuals working
in the still fully and partially regulated crafts
occupations were (at least directly) not affected.
Studies also suggest that employees in these trades
may also have been affected (e.g., Damelang,
Haupt, & Abraham, 2018). While the experiment was
initially not limited in time, the German government
reversed the reform in 2020 for 12 of the 53 initially
deregulated trades (perhaps again a natural
experiment)’. Also, regarding randomization, there
was no intention of randomizing treatment and
controlling individuals when the reform was passed.
However, in practice, this may have happened. It was
the political intension that both occupations
considered hazardousness and/or providing
a significant contribution to vocational training in
Germany should remain regulated. The minutes of
the negotiations do however also provide evidence
for interest group lobbying. Hence, the design of this
experiment is likely to lead to (unintentionally) high
internal validity of the evaluation results. Whether
these are externally applicable to other cases of
occupational licensing is debatable. Germany has
a long tradition for occupational licensing in
the crafts; and the regulation has effects on the
country’s vocational training system, which is very
specific for Germany. However, given the number of
licensing regulations, a number of studies on their
effects from other countries and sectors exist for
comparative purposes.

A number of researchers have taken advantage
of this natural experiment to evaluate the effects of
occupational licensing on market entry, market exit,
the share of migrants, incomes, employment, and
in-company vocational training. In sum, this
literature yields the following insights: market entry
has increased (Rostam-Afschar, 2014; Runst, Thoma,
Haverkamp, & Miiller, 2018; Koch & Nielen, 2017;
Zwiener, 2017), market exist has (Runst et al., 2018)
or has not (Rostam-Afschar, 2014) increased,
incomes of self-employed craftsmen and craftsmen
employees in deregulated trades have probably been
negatively affected. Although the effects are very

small (Lergetporer, Ruhose, & Simon, 2018;
Damelang et al., 2018; Koch & Nielen, 2017;
Fredriksen, 2018; Sonntag & Lutter, 2018),

the probability of migrant self-employment has
increased (Runst, 2018), effects on employment
(Koch & Nielen, 2017; Zwiener, 2017) are
undetermined and the number of Meister
examinations (Koch & Nielen, 2017) and the level of
basic vocational training provided by companies in
deregulated trades have decreased (Runst &

7 Pressrelease in German available here: https://www.bmwi.de/Redaktion/DE
/Pressemitteilungen/2019/20191009-altmaier-wiedereinfuehrung-der-
meisterpflicht-starkes-signal-fuer-die-zukunft-des-handwerks.html
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Thomad, 2020). Hence, we conclude in our profile of
the German crafts deregulation that this experiment
has produced epistemic learning and political
learning.

4.4. Comparative analysis

The profiling of these three cases suggests some
insights for the design of regulatory experiments.
The Finnish experiment is in many ways a textbook
example of the deductive approach to
experimentation. In accordance with the deductive
way of approaching experiments, explicit hypotheses
are tested. The aims at the onset of the experiment
were to gather scientific information and to test
a policy option. Also, importantly the experimenters
formed treatment and control groups through
randomization.

The German deregulation in the crafts sector
shows that a regulatory experiment can follow
a deductive logic without its regulator’s or
policy-maker’s intention and without the ex-ante
definition of hypotheses. The German national
legislator in this case did not plan to generate
treatment and control groups and certainly not by
randomization. However, scientists have ex-ante
showed that this turned out to be the case. Both of
these experiments generated a high degree of
epistemic learning.

In contrast, the United Kingdom financial
sector regulatory sandbox neither started with
an explicit hypothesis to be tested nor can any
explicit control group be identified. This is likely
to be a feature of many existing sandboxes. Hence,
according to a deductive approach, one might
conclude that this experiment leads to less
knowledge-gain. However, an advantage of this
experimental design is that by opening up existing
regulatory frameworks, it inherently tests several
paths that can advance the UN SDG goals related to
innovation and economic growth. While testing
several alternatives against one another in the two
other cases considered in this report, in theory,
would have been possible, it was not done in
practice. In the Finnish case, despite the multiple
designs proposed in a preliminary study,
the government chose to only test the partial basic
income model of 560 euros per month and
a one-stage sampling procedure (Kela, 2019). We,
therefore, conclude that regulatory experiments
designed as sandboxes generate different types of
knowledge-gain, in this case with more emphasis on
entrepreneurial learning.

We can also use our framework to look for
traces of the participatory and collaborative way of
approaching experiments in our three cases. In the
Finnish basic income experiment, several different
actors took part in the planning, implementation,
and evaluation processes and the learning processes
arose via the public debate in addition to the formal
evaluation of the experiment. In the German crafts
deregulation, horizontal learning processes are not
obvious. In particular, the participation of crafts
consumers lacks. This is, however, not surprising,
given the vertical learning in this case is also more
of a by-product of the deregulation than the
intention of the regulator. In the case of the United
Kingdom financial sector sandbox, we conclude that
interactive learning has taken place through
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interactions between firms, the regulator, and
customers. However, we recognize that the survey of
publicly available documents, which is our primary
source of information to fill out the framework, is
not sufficient to pick up all aspects of collaborative
governance in experiments, which may often not be
included in official documents. We, therefore, see
a need for further research into horizontal learning
processes in regulatory experiments using methods
such as interviews.

In sum, we tentatively draw the following
lessons from these three cases. Most cases of
experiments in the real-world do not correspond to
the formal experimental approach that we know
from laboratories. We do not see this as a case
against experimentation in the social sciences.
Rather, it shows the rich diversity which this
instrument embodies. We see no need to throw
the baby out with the bathwater and relinquish
an experimental approach fully just because ideal
conditions are not met. But it of course means that
one needs to take extra care when interpreting
results.

To fulfil the deductive approach to regulatory
experimentation, randomization is desirable and
possible, as the Finnish basic income experiment
shows. To fulfil the participatory approach to
regulatory experimentation, it is useful to go beyond
the target group and include all relevant actors when
mapping out the stakeholders of a regulatory
experiment, which for instance in the case of
the German crafts deregulation would imply also
considering its diverse effects on consumers.

Finally, these cases illustrate one Kkey
assumption in our framework and in this paper: the
learning obtained from regulatory experimentation
is diverse. The cases covered all generate at least
one type of learning, however, the type of learning
obtained varies according to the experiment
considered.  Epistemological learning follows
a strong focus on the deductive side of regulatory
experimentation whereas entrepreneurial learning
will materialize in experiments classified as
regulatory sandboxes. For reflexive governance, it is,
however, not enough that learning arises in
regulatory experiments, it must also be used for
subsequent regulatory and policy-making decisions.
Our framework does not cover this important
aspect, which we leave for further research.

5. DISCUSSION

Despite the potential advantages of experimentation
highlighted in this paper, the use of regulatory
experiments faces several hurdles. To ensure that
regulatory experiments lead to the desired
knowledge gain, it is important to keep them in
mind when designing such experiments.

As politicians care about re-election, it is
unlikely that they will risk enforcing policies and
regulations potentially leading to a large loss of
votes. Public acceptance, therefore, poses an
important challenge for regulatory experimentation.
Greenstone (2009) notes that “people frequently
have a visceral reaction against experiments that
involve humans” (p. 121). To address this problem,
he suggests developing a code of ethics for all
experimentation. Furthermore, individuals may be
able to overcome such inherent disapprobation if
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they are offered a pecuniary benefit from it. Orcutt
and Orcutt (1968) emphasise that incentive
regulations lend themselves best for
experimentation because by design every participant
can make a net gain.

Greenstone (2009) also notes that “some
consider randomized experiments unethical,
because they relegate a significant number of people
to the control group when there are
non-experimental reasons to believe that the
treatment will prove beneficial” (p. 17). In a similar
vein, other authors have highlighted that
experiments are not neutral and they affect various
groups in the population differently, which
consequently affects the political dynamics
surrounding experimentation (Huitema et al., 2018)°%.
For this reason, political communication about social
benefits plays an important role. Emphasising the
advantages of reflexive governance could, therefore,
enhance the public acceptance of regulatory
experimentation. Orcutt and Orcutt (1968) argue
that even experimentation that can be potentially
dangerous for the treatment group can gain
acceptance if the public regards the research
objective as socially important. It could also be
helpful to remind the public that regulators, such as
the Federal Drug Administration in the US, already
undertake experiments and that most would find it
unacceptable that an untested drug should be
available on the market.

Another important challenge of regulatory
experimentation is that policy-makers and
regulators must acknowledge that there is
uncertainty tied to the outcome of a particular
policy or regulatory measure. Politicians and
regulators are likely unwilling to communicate
uncertainty and probably prefer to show profound
knowledge about future development towards voters.
Instead, engaging in regulatory experimentation
presupposes curiosity to investigate potential
outcomes to lift this uncertainty.

Orcutt and Orcutt (1968) emphasise costs as an
important barrier to experimentation. The authors
highlight that costs are driven upwards by the fact
that experiments must be of a certain scale (in terms
of both time and space) to produce learning and
because there must be some form of compensation
to encourage participation. The authors propose
several ways to reduce the costs of experimentation:
1) starting with a smaller number of participants
and then increasing participation until obtaining
the desired precision of results (sequential
experimentation); 2) undertaking several experiments
simultaneously and using the same control group,
with joint use of experimental treatments by
monitoring several observational variables of
interest to different stakeholders; and 3) exploiting
economies of scale by using the same infrastructure
(specialists, field staff, and facilities) for executing
different experiments.

Another challenge of regulatory
experimentation is to generate valid learning,
i.e., correctly linking cause and effect. This is often
associated with methodological challenges since
a regulatory experiment does not have controlled

8 Several empirical studies of experiments have highlighted such
distributional effects (e.g., Castan Broto & Bulkeley, 2013; Doherty, Klima,
& Hellmann, 2016). For instance, in their survey of urban climate change
experiments, Castan Broto and Bulkeley (2013) find that environmental
justice was a pronounced concern in 25 % of the cases.
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laboratory conditions. Issues related to the causality
of evaluated effects (internal validity) will probably
arise, the extent of which primarily hinges on
the quality of the control group. Another issue may
be the universality of effects (external validity),
which depends on treatment randomisation. In
addition, other factors such as local institutions -
which are by nature context-specific and rather
constant over time - can affect the outcomes of
experiments. Finally, learning must involve all
stakeholders and evaluations, and publications must
show the results of the experiment even if they do
not show socially desired results.

Regulatory experimentation also faces legal
challenges. Specific legal questions may arise with
respect to concrete experiments - hence, these
challenges will differ depending on the experimental
setup and the respective areas of law. For the
German context, BMWi (2019) provides some specific
examples of legal obstacles such as the prohibition
for doctors to treat patients exclusively via
communication media. In the following, we consider
more general legal requirements that are to be taken
into account. These general legal aspects will be -
to varying degrees - relevant in many legal systems.

Such general challenges prominently result
from the principle of the rule of law. The rule of law
can prohibit regulatory experimentation in densely
regulated fields of law because deviations of
the existing legal and regulatory framework might
not be permitted. For example, Missling, Lange,
Michaels, and Weise (2016) assert that German and
European Energy Law do not permit temporal and
geographical exceptions from the general rules.
Every experiment with innovative rules in this field
of law accordingly would require the adaptation of
the respective laws by the legislator.

The rule of law also stipulates that significant
decisions, i.e., those of substantial weight for
the commonwealth, require parliamentary approval
(BVerfGE 47, 46, 78f.). Essential questions regarding
legal policy consequently have to be regulated in
a formal law adopted by the parliament. Such
essential questions mainly occur when a regulation
encroaches in the exercise of a fundamental right
(i.e., a subjective right, as guaranteed by the German
Basic Law). The requirement of parliamentary law to
authorize administrative actions thus can constitute
an obstacle for flexible experimentation by the
administration.

In cases of potential encroachments on
fundamental rights, there might also exist
a “prohibition of delegation” regarding the

authorization of the administration to enact statutes
or regulations (Hoffmann-Riem, 2005). The
administration in such a case is not permitted to
initiate regulatory experiments without additional
parliamentary laws and respective procedures.
Even if such a law exists, general formulations to
authorize regulatory experiments might be regarded
as insufficient to comply with the principle of legal
certainty, which is an element of the rule of law.
In the German context, general clauses that allow for
some regulatory leeway are generally admissible.
However, a law conferring powers to government
and administration must be sufficiently defined and
limited in content and purpose. Basic limitations for
the authorities’ actions have to be defined in the law
(BVerfGE 108, 52, 75f.). The required clarity and
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determinedness of these limitations depend on
the intensity of potential encroachments of
fundamental rights.

This means on the one hand that laws that
leave too much leeway for the administration to
experiment, based on their own discretion, might in
some cases not be permissible. On the other hand,
the principle of legal certainty also implies that
the law defines the objectives pursued with
the regulation in a comprehensible way (Jarass &
Pieroth, 2014). When the legislator adopts new laws
to facilitate regulatory experimentation, the inclusion
of a provision regarding the (policy) objective of
the intended experiments might be considered.

Independently of implications for the
requirement of parliamentary approval, legal
experimentations have to consider if they infringe
basic rights. For instance, legal experimentations
must also consider the principle of equality, which
prohibits arbitrary unequal treatment. It gets more
stringent, the more (groups of) individuals are
concerned, and it leaves more leeway for legislation
when it targets the design of general living
conditions (BVerfGE 88, 87, 96f.).

Accordingly, the principle is less demanding, if
the unequal treatment of diverse groups of persons
is unintended, but only factual -circumstances
are treated unequally. In such cases, reasonable
consideration can justify a difference in treatment.
If it is justifiable, the legislature may in principle
also deviate from rules itself has enacted (Kahl,
Hilpert, & Kahles, 2016). Overall, it is considered
rather unlikely that regulatory experiments would
fail because it is not possible to justify an unequal
treatment (Missling et al., 2016). The requirement to
balance the objective of the regulatory experiment
and potentially affected rights however illustrates
the need for a clear definition of the goals of
a regulatory experiment.

6. CONCLUSION

The starting premise for this paper was that in the
case of sustainable development, the outcomes of
policies and regulations are even more uncertain
than usual as greater changes are required. Indeed,
sustainable development is a complex process with
a high degree of uncertainty since it involves many
intertwined dimensions, giving rise to trade-offs and
unintended side effects. The ex-ante cost-benefit
analysis thus becomes difficult to carry out as it
rarely involves one policy or regulatory measure, but
rather a sequence of measures which all dependent
on side effects and behavioural responses.

Through trial and error, reflexive governance
systems can improve policies and regulations over
time and break path dependencies. Thus, learning
is key to reflexive governance systems. Reflexive
governance comprises both vertical and horizontal
learning processes. This paper adds to the recent
suggestions to embed experimentation as an integral
part of governance structures to obtain the
knowledge needed for sustainable development.

We have presented an encompassing overview
of several concepts related to experimentation with
policies and regulations in the social sciences
literature and showed some similarities, as well as
important differences. Building on this, our
contribution is a novel approach to what we broadly
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refer to as regulatory experimentation. Ideally,
a regulatory experiment meets the four general
conditions: 1) It is possible to use the policy to test
clear-cut hypotheses regarding its effects. This can
either be the explicit intention from the regulator’s
side or an implicit cause of the policy design.
2) In order to test this hypothesis, the experiment
design addresses the fundamental problem of causal
inference, i.e., in some way or another a control
group that did not receive a certain treatment is
present, and ideally, the subjects are randomly
selected to the treatment and control group. 3) The
alternative institutional setup involves cooperation
between different societal actors, of which the
regulator is an important part. 4)Finally, the
experiment enables some form of monitoring and
learning.

For all four general conditions, we formulated
an analytical framework containing a total of 22
variables. Some of them are binary, and some with
open questions, which can be used to characterise

regulatory experiments more precisely. We
summarised these variables in an analytical
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APPENDIX

Table A.1. Short profile of the Finnish basic experiment

Category Variable Characteristic Basic income Finland
Gathering scientific information X
Aim Testing policy options
Testing a pilot project X
Promoting innovations
Does();}li(; ftx grgzﬁg;f)crﬁt}grasi%icrﬁc RE Specific RE because a specific policy
Object of the RE option is tested

Testing explicit

experiments?

hypotheses What is the object of the RE? Partial basic income
SDG orientation Which SDGs does the RE concern? SDG 1, SDG 3, SDG 8, SDG 10
Controllability of RE- Forrnal_ (scientifi_c standards)_ X
process Informal (ul‘{lntended 1n_1p_l§mentat10n of
the RE and limited possibility of control)
Test of Is the experiment used to test a theory or | Yes. E.g., the effect of basic income on
theories/hypotheses hypothesis? employment.
Bottom-up
Impulse for the RE Top-down X
Interaction Participa_ting actors at Homogeneous
the beginning of the
between RE Heterogeneous X
different actors Dynamic
Change in the Static X
composition of actors Tlozown
Geographical scope Is the RE deliberately limited in space? No
What is the geographical scope of the RE? Finland

Causality

Is the RE limited in time? If yes, for how

Yes, the experiment is limited for two

Time frame long? years (2017 & 2018)
Individuals between 25 and 58 that
Target group Which groups are affected by the RE? received labor market subsidy or basic

unemployment allowance.

Control group

Presence of a control group? If yes, how is
the control group defined? (different
time, space or individuals)

Yes, explicitly (different individuals).

Randomization

Are units of observations selected
randomly?

Yes

External validity of
results

Features of the RE that make
transferability of results difficult (e.g.
institutional, geographical or temporal
factors)

Institutional specificities of Finland
and its social security system.

Is the experiment designed in a way that

Yes, at least within Finland (through

allows/simplifies transferability results? randomization).
Is it possible to replicate the experiment?
Are there already replications of the No

experiment in different contexts?

Are there other projects/measures/etc.,
which test similar hypotheses?

Similar experiments in the US and
Canada.

Monitoring and
learning
processes

Conducting evaluation

Who evaluates the RE?

Kela in cooperation with different
scientific facilities

Information collected

Which information is collected?

Information about employment,
income, well-being, attitudes towards
basic income and experiences with

bureaucracy
Total costs of the RE Unknown
Public costs of the RE Long-term coverage of costs Yes, for the time frame of the
experiment.
Measures to reduce costs No

Type of learning

Epistemic learning (scientific knowledge)

Yes. Effects of the basic income model
on employment, well-being, etc.

Political learning (knowledge that affects
the preferences and goals of political
actors)

Yes. A pilot project was carried out.

Social learning (knowledge that affects
the preferences and goals of societal
actors)

Yes. Attitudes towards basic income.

Interactive learning (changes in the
behavior of actors regarding information,
communication, and cooperation)

Yes

Entrepreneurial learning (changes in
learning processes in firms that enable
innovations)

No

Availability of results

Who can access the results of
evaluations?

Public

Publications

Are there any publications related to the
RE?

Yes > 5 (still increasing)
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Table A.2. Short profile of regulatory sandboxes for financial services in the United Kingdom

Category Variable Characteristic Regulatory sandboxes FCA UK
Gathering scientific information
Al Testing policy options
im - - -
Testing a pilot project
Promoting innovations X
Does the example describe a specific RE or is it Framework for several experiments
Testing Object of the RE a framework for several experiments?
explicit What is the object of the RE? Innovations in the financial sector
hypotheses SDG orientation Which SDGs does the RE concern? SDG 8, SDG 9
Formal (scientific standards)
Co;ggollabdny of Informal (unintended implementation of the X (formal 1mplementat10n_of t.h ¢
-process o s framework but no randomization
RE and limited possibility of control) e
procedures or specific control group)
Test of Is the experiment used to test a theory or No
theories/hypotheses hypothesis?
Bottom-up
Impulse for the RE Top-down X
Interaction Participating actors Homogeneous
between at the beginning of
different the RE Heterogeneous X
actors Change in the Dssf?;riréic X (new firms in every cohort)
composition of actors Unknown
Geographical scope Is the RE deliberately limited in space? No
What is the geographical scope of the RE? UK
Time frame Is the RE limited in time? If yes, for how long? No
Authorized firms, unauthorized firms
Target group Which groups are affected by the RE? that require authorization and
technology businesses in the UK
Presence of a control group? If yes, how is the
Control group control group defined? (different time, space No
or individuals)
No. Firms need to apply in order to
use the experimental framework.
Randomization Are units of observations selected randomly? Participation is based on different
Causality eligibility cr_iteria mainly related to
innovation.
Institutional factors of the UK (e.g.,
Features of the RE that make transferability of strong financial sector, specific
results difficult (e.g., institutional, geographical | regulations), temporal factors (due to
or temporal factors) limiting the test period to 6 month
difficult to cover long-term effects)
External validity of Is the experiment designed in a way that No
results allows/simplifies transferability results?
Is it possible to replicate the experiment? Are
there already replications of the experiment in No
different contexts?
Are there other projects/measures/etc., which Yes. E.g., a regulatory sandbox in
test similar hypotheses? Denmark.
Conduct}ng Who evaluates the RE? FCA, firms
evaluation
Firms need to summarize the
outcomes of their tests. FCA (at least
for the first two cohorts): test
Information collected Which information is collected? cpr_npl(_etlon, the share of flrms
receiving investments following test,
number of applicants, compliance
with standard safeguards, limitations
of testing, etc.
Unknown. (As the regulator provides
Total costs of the RE the framework for testing and firms
Public costs of the RE test themselves, we expect costs for
o the regulator to be rather low).
Monitoring Long-term coverage of costs Unknown
and learning Measures to reduce costs No
Processes Epistemic learning (scientific knowledge) No

Type of learning

Political learning (knowledge that affects the
preferences and goals of political actors)

Yes. Learning about how to regulate
tested innovations in the financial
sector.

Social learning (knowledge that affects the
preferences and goals of societal actors)

No

Interactive learning (changes in the behavior of
actors regarding information, communication,
and cooperation)

Yes. Interactions between firms, the
regulator, and the customers.

Entrepreneurial learning (changes in learning
processes in firms that enable innovations)

Yes. The main purpose of the
regulatory sandboxes.

Availability of results

Who can access the results of evaluations?

Internet information and some
publications of the FCA.

Publications

Are there any publications related to the RE?

Yes > 5
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Table A.3. Short profile of the German crafts deregulation

Category Variable Characteristic Crafts reform Germany
Gathering scientific information
. Testing policy options
Aim - - -
Testing a pilot project
Promoting innovations X
Does the example describe a specific RE or is it ific RE
. a framework for several experiments? Specific
Object of the RE - - -
What is the object of the RE? Licensing requirement for self-
employment in the German crafts
) SDG 8.1: “Sustain per capita
Testing economic growth. SDG 8.3: “Support
explicit productive activities, decent job
hypotheses SDG-orientation Which SDGs does the RE concern? creation, entrepreneurship [...]
encourage the formalization and
growth of micro-, small-, and
medium-sized enterprises
Lo X (given certain assumptions it is a
Controllability of Formal (scientific standards) natural experiment)
RE-process Informal (unintended implementation of the RE
and limited possibility of control)
Test of Is the experiment used to test a theory or No
theories/hypotheses hypothesis?
Bottom-up
Impulse for the RE Top-down X
Interaction Participating actors Homogeneous X
between at the beginning of H
different the RE eterogeneous
actors Change in the Dynamic
composition of Static X
actors Unknown
Geographical scope Is the RE deliberately limited in space? No
What is the geographical scope of the RE? Germany
Time frame Is the RE limited in time? If yes, for how long? No. But a reversal now seems likely
Self-employed craftsmen, possibly
Target group Which groups are affected by the RE? also craftsmen employees and
consumers of crafts services
Presence of a control group? If yes, how is the Yes, implicitly. Different individuals.
Control group control group defined? (different time, space or Still fully- and partially regulated
individuals) crafts occupations
In theory no, but can in practice
have happened. It was the political
intension that both occupations
considered hazardousness and/or
Randomization Are units of observations selected randomly? prowdlpg a 51gn.1f1'c ant contribution
vocational training in Germany
should remain regulated. The
minutes of the negotiations do
however also provide evidence for
interest group lobbying
Germany has a long tradition for
Causality Features of the RE that make transferability of occupational licensing in the crafts.

External validity of
results

results difficult (e.g. institutional, geographical
or temporal factors)

The German-specific vocational
training system is dependent on the
number of companies with a Meister

title

Is the experiment designed in a way that
allows/simplifies transferability results?

Yes. Removing occupational
licensing schemes can easily be
done by a decision from the
relevant regulatory body

Is it possible to replicate the experiment? Are
there already replications of the experiment in
different contexts?

No replications exist

Are there other projects/measures/etc., which
test similar hypotheses?

Yes. National occupational licensing
schemes have been steadily on the
rise since the Second World War, in
both Europe and the US. About 30%
of the American workforce is
employed in professions subject to
such regulations. A number of
studies evaluate the economic
effects of licensing practices, in
particular in the US
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Table A.3. Short profile of the German crafts deregulation (Continued)

Category Variable Characteristic Crafts reform Germany
No one has been officially granted
Conductin the task. But several scientists have
ng Who evaluates the RE? exploited the German crafts case to
evaluation -
assess the economic effects of
occupational licensing
Information o o ) Market en_try, market exit, share pf
collected Which information is collected? migrants, incomes, employment, in-
company vocational training
. Total costs of the RE 0
Public costs of the
RE Long-term coverage of costs No
Measures to reduce costs No
Monitoring Epistemic learning (scientific knowledge) Yes
and learning . . Yes. One of the leading parties
processes Political learning (knowledge that affects (CDU) now favors a reversal of the

Type of learning

preferences and goals of political actors)

2004 reform.

Social learning (knowledge that affects
preferences and goals of societal actors)

No

Interactive learning (changes in the behavior of
actors regarding information, communication
and cooperation)

No

Entrepreneurial learning (changes in learning
processes in firms that enable innovations)

No

Availability of e Everyone. Results are publicly
results Who can access the results of evaluations? available
Publications Are there any publications related to the RE? Yes > 10
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