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ABSTRACT

Learning is often a component, and sometimes an explicit goal, of sustainability transition projects. Despite a
growing interest in designing, facilitating, and evaluating such exploratory initiatives with respect to their
systemic, less work has focused on how such initiatives support learning and capacity-building among its
partaking actors and institutions including building experimental governance capacity. In this paper, we aim to
better understand how exploratory and experimental initiatives with transformative sustainability ambitions
relate to and influence their partaking actors and institutions. We draw from the North Mid Sweden Challenge
Lab, an initiative to adapt, test and learn a governance approach to navigate complex sustainability challenges
and transformations. It was part of a high impact action within a pilot for regional industrial transition framed
around experiments in governance and policy by the European Commission and Organisation for Economic Co-
operation and Development, where peer-learnings by and between regions was stated as an explicit goal. We
focus on the kind of learning and knowledge creation processes that occur in these open-ended and multi-levelled
social interaction processes. In this paper, we empirically engage with such learning processes with a focus on
governance capacity, based on direct experiences from its participating actors and related institutions. This study
builds on and extends conceptual understandings of scaling, embedding and other types of strategies and
diffusion mechanisms in sustainability transformations and transitions with a focus on learning. We conclude
that conducting exploratory initiatives seems to have functioned in legitimizing open-ended, cross-sectoral
purposeful activities of deliberation, learning and search. However, sending out and leading explorations is not
the same as preparing for and working with procedures to scale, transfer, embed and institutionalise learnings
and results to alter mainstream ways of governing for complex challenges and systemic change — all key elements
in developing experimental governance capacity in response to sustainability challenges.

1. Introduction

Contemporary complex

sustainability challenges and

et al., 2019). They increasingly hold a transformative sustainability
ambition, taking the form of challenge-led and mission-oriented initia-

trans- tives within experimental platforms, labs, or arenas, often within a

formations invite us to learn new ways to purposefully navigate systems
change (Scoones et al., 2020). Such efforts call for reflexive ways of
working, acknowledging the interdependencies between modes of gov-
erning on the one hand and the nature of societal challenges on the
other, aspiring to achieve coherence between the two (Pickering, 2019;
VoB and Kemp, 2005; Rotmans et al., 2008). The shift to more reflexive
modes of governing imply letting-go of a control-based logic into
encouraging strategic processes of exploration, learning, search and
upscaling capacities to institutionalise new ways of working and
achieving systemic impact in relation to the width and depth of sus-
tainability challenges (Loorbach et al., 2020; Lam et al., 2020; von Wirth

wider frame of transformative innovation policy (Haddad et al., 2022;
Diercks et al., 2019; Schot and Steinmueller, 2018).

Despite a growing interest in designing, running and evaluating such
exploratory initiatives with respect to their systemic effects (Luederitz
et al., 2017; Williams and Robinson, 2020; Holmén et al., 2022), less
work has focused on how such initiatives support learning and
capacity-building among its partaking actors and institutions. In this
paper, we aim to better understand how exploratory and experimental
initiatives with transformative sustainability ambitions relate to and
influence their partaking actors and institutions. We focus on the kind of
learning and knowledge creation processes that occur in these
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open-ended and multi-levelled social interaction processes. In this
paper, we empirically engage with such learning processes with a focus
on governance capacity, based on direct experiences from its partici-
pating actors and related institutions. This study thus builds on and
extends conceptual understandings of scaling, embedding and other
types of strategies and diffusion mechanisms in sustainability trans-
formations and transitions (Lam et al., 2020; Loorbach et al., 2020; von
Wirth et al., 2019) with a focus on learning.

We draw from the North Mid Sweden Challenge Lab (NMS C-Lab), an
initiative to adapt, test and learn a governance approach to navigate
complex sustainability challenges and transformations. It was part of a
high impact action within a pilot for regional industrial transition
framed around experiments in governance and policy by the European
Commission (EC) and OECD, where peer-learnings by and between re-
gions was stated as an explicit goal. The NMS C-Lab intended to explore
more transformative ways and alternatives to dominant ways of gov-
erning in a direction towards sustainability. The purpose of such an
exploration is not only to explore new paths, develop new knowledge
and ideas but also figure out how those can be transferred, institution-
alized, scaled into mainstream institutions from a perspective of
learning for lasting change.

2. Literature review

Multi-level governance, policy mixes and collective experimentation
are considered key processes in response to grand societal challenges
(Schot and Steinmueller, 2018; Haddad et al., 2022). Schot and Stei-
nemuller argue that explicit learning platforms must be created for
increasing the legitimacy of actions directed towards addressing grand
challenges. This requires reflexive governance capacity to deliberately
navigate systemic change with a (shared) sense of direction across
various actor groups and levels.

Reflexive governance capacity can be understood as encompassing
the following three components: (1) the capacity to recognise and frame
contemporary challenges and anticipate future ones, including one’s
role in contributing to as well as ameliorating those challenges, (2) the
capacity to reflect upon what conditions and changes are needed to
address the challenges at hand, including negotiating desired direction
of developments, and (3) the capacity to actually respond to societal
challenges that cover both a re-orientation of institutional practices and
values, and the initiation and capturing of learning from exploratory and
experimental approaches into mainstream institutions (Pickering,
2019). From this understanding, reflexive governance capacity not only
encompasses the ability to launch exploratory initiatives, in transition
research often approached as labs, arenas, or experiments (Loorbach
et al., 2017). However, it is important to remember that, as Broerse and
Grin note, “ultimately it is the incumbent regime that has to change”
(Broerse and Grin, 2017, p. 286). It is not enough to simply conduct
experiments in governance not the arenas. This approach runs the risk of
simply reinforcing existing structures.

To address this issue, labs and similar initiatives are often designed to
support processes of learning that move beyond the boundaries of the
lab itself, via various scaling and diffusion mechanisms (Lam et al.,
2020). They can be understood to either implicitly or explicitly
contribute to systemic change through (a) embedding lab practices into
mainstream organisations, (b) translating lab practices and experiences
to other challenge domains and contexts, and (c) scaling lab practices in
terms of mobilising additional actors and resources and spreading re-
sults (von Wirth et al., 2019; Loorbach et al., 2022).

While learning is often considered a goal in Labs processes, it is
important to clarify what type of learning is desired and occurs. In
transition experimentation, learning is described as the “processes of
obtaining and developing new knowledge, competence or norms and
values’’ by individuals, organisations and regimes, within a normative
stance (Van den Bosch 2010, p. 232). In addition, social learning and
interaction refers to “the sharing and integration of knowledge through
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enhanced communication between actors [and] to inter-relational
learning and the consolidation of social networks oriented toward ac-
tion through the development of collective activities and relational
practices” (Ducrot, 2009).

Challenge Labs (Holmberg and Holmén, 2020) represent a specific
form of learning-oriented governance innovation. This includes a set of
methodologies designed to support new ways of thinking and doing
oriented towards exploring alternatives, re-negotiating direction and
influencing systemic innovation. Here, the lab intervention seeks to
stimulate ways of thinking beyond (i.e. moving beyond existing systems
into desired futures), thinking behind/below (i.e. identifying underlying
causes, reasons and conditions of challenges rather than quickly moving
to solutions), thinking broad (i.e. broadening attention from a narrow
technical challenge to include e.g. social conditions and well-being), and
thinking together (i.e. creating safe space for participants to build
openness, trust and co-create). The Challenge Lab approach is framed
within a cruise ship-expedition logic to distinguish between the kind of
ordinary routine-based learning procedures happening at mainstream
institutions (cruise ship), and the more open-ended purposeful, refor-
mative and transformative, learning processes involving exploration,
deliberation and search needed to figure out new future paths and al-
ternatives (expedition) (Ibid. Cf. Bateson, 1972; Winter et al., 2015). The
purpose of an expedition is to explore desired future paths and learn how
those can be navigated then return with insights in terms of what works
to the cruise ship to alter its mainstream activity (docking). Such ap-
proaches to institutional change open a risk-minimizing way of
exploring implications of alternative ways of working in a small and safe
setting. These explorations can then scale into mainstream organisations
to alter their direction and practices. We return to this metaphor in our
Discussion.

3. Methodology
3.1. Case description

The NMS C-Lab was designed as a multi-stakeholder participatory
process to build capacity and facilitate regional industrial transition. The
Lab hosted activities that sought to explore the role of hydrogen in
realising a good life in North Middle Sweden through circular and low
carbon industrial transformation. Guided by a backcasting methodology
in which 25-30 stakeholders from various sectors took part, the lab was
facilitated in a series of workshop-led steps with interim analysis work,
collective reflection, ongoing monitoring and embedded evaluation. The
project was financed by the European Commission as one of 10 pilot
projects across the EU for industrial transition. Additional financing of
the development of the NMS approach for industrial transition was
funded by the Swedish Agency for Economic and Regional Growth
(Tillvaxtverket) with direct support from the regional council develop-
ment administrations in Dalarna, Gavleborg and Varmland. Financing
sources are relevant here as the EC had a particular emphasis on fudning
learning projects. At the same time, regions contributed financial re-
sources with the expectation of developing real-world transition projects
that could be implemented locally. The geographical regions have a
historically industrial economic basis amid several facets of transition -
some purposeful, some from external contexts. After selection as a pilot
project, the Lab design went through an evolution from a “general”
energy transition lab to one focused on hydrogen. Holmberg’s research
group was engaged to co-design, facilitate, and evaluate the Lab. The C-
Lab methodology (Holmberg, 2014; Larsson and Holmberg, 2018) was
chosen both for its systems focus and to create a space for technical,
social, and policy innovation as the lab designers felt that regional
transition was a “complex issue too big for individual organizations.
[We] needed to bring people and organizations together in new ways,
use backcasting to explore transformative solutions and leadership for
that” (Respondent 1).

The backcasting process in NMS C-Lab included formulating the
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guiding question of the Lab, meta-question (in this case related to
navigating the hydrogen transition), created space (e.g. ensuring
commitment and connecting with ongoing processes) and selected ac-
tors (e.g. through identifying, mapping, and inviting key stakeholders).
The Lab was organized as a set of four workshops with the following
steps: (1) framing a sustainable and desired future on a level of princi-
ples, (2) analysing the present situation on a basis of the principles to
illuminate gaps and challenges, (3) identifying leverage point in-
terventions with (transformative) potential to bridge the gaps, and (4)
strategic experimentation in leverage points. The workshops emphas-
ised not only analysis and action in direct relation to governing systemic
change, but put emphasis on building commitment, openness, and trust
in the group through various exercises.

3.1.1. Lab design goals

The NMS C-Lab had ambitious goals. After the initial design sessions,
the core challenge was described as “Exploring the role of hydrogen in
realising a good life in North Middle Sweden through circular and low-
carbon industrial transformation” (Douglas et al., p. 12) and the goals of
the project were creating knowledge, enabling change, addressing the
challenge, and building capacity (Ibid, p. 11). It is important to clarify
that these goals were developed for the NMS C-Lab itself. The EC had its
own goals in funding the pilot projects. For example, the EC had goals of
“helping member states and regions implement reforms for jobs and
growth” (Richter in Sandra, 2022) through experimental governance
and supporting peer learning. The EC recognized that “while each region
has its own policy mix, each region can learn from each other to find
solutions, OECD/EC are ideal forums for knowledge exchange. Cities
and regions learn best from their peers” (Morgan in Sandra, 2022).
These different goals made their way into the project as, for example,
regional administrations expressed that

a big transition to more climate friendly production is very much
needed for competitiveness, involving big companies and resources to
reshape the innovation system for green transformation and help
orchestrate it in partnership with regions (Respondent 1).

These divergent goals of different groups of stakeholders - sometimes
mutually reinforcing, sometimes conflicting - will be explored further in
our results section.

We also note that these goals map to our analytical concepts of
content knowledge (goals 1 & 3) process knowledge (2 & 4) (see Section
3.2). For example, while not explicitly designed as a research project,
learning and evaluation was embedded in the goals of the project from
the beginning. This was desired as multiple levels for different reasons.
As the project was funded as a pilot by the EC, there was a desire to learn
about the Challenge Lab process itself and assess feasibility for use of the
approach in different geographical and sectoral settings across the EC.
There was also a desire to learn — and share — knowledge about the
process across the three regions participating in the Lab. There was also
a desire to foster — and capture — learning among and between partici-
pants. Finally, the design team committed to an iterative developmental
evaluation approach whereby evaluation was embedded in the process.
Evaluation happened at multiple points in the process with results and
insights shared with participants and the design team which influenced
design of the Lab.

3.1.2. Project actors

The project included four overlapping sets of actors: Lab partici-
pants, the Design and Facilitation Team, stakeholders from the three
regions directly engaged in the project, and the European Commission.
The boundaries between these actor groups were fluid within the proj-
ect. For example, Lab participants are also part of wider organizations
and institutions, facilitators were also part of regional administrations,
and individuals took different roles over time.

3.1.2.1. Participants. Participants came from across the region with the
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majority from Gavleborg. Participants came from a range of sectors
including small, medium, and large enterprises, research clusters/sci-
ence parks, higher education institutions, and the public sector (see
Fig. 1). Note that while total attendance was consistent across the four
workshops, there was some variation in who attended each. Participants
were selected to represent a cross-section of regional actors. We note
that regional design team members were largely responsible for selec-
tion of project participants, not the research group.

3.1.2.2. Design & facilitation team. The lead designers were John
Holmberg (Chalmers) 2 and Anna Douglas (Region Gavelborg). Addi-
tional design support was provided by a consultant originally engaged
by the EC and members of the Chalmers research group. Facilitation was
provided by representatives from each of the regions and volunteering
participants. Facilitators were selected both for their current expertise
and to support process learning and build capacity in experimental
governance forms such as C-Lab. Note that building capacity (i.e. sup-
porting process learning) within regions and the design team was an
explicit goal of the project.

3.1.2.3. Regions. Three regions — Gavleborg, Dalarna, and Varmland -
provided people, support, and participated in the design and facilitation
of the project. These included people with roles and functions such as
sustainability strategists, strategists for research and innovation, for
regional development and growth, head of business and innovation, and
innovation project leaders.

3.1.2.4. European commission. The pilot project was funded through the
Directorate-General Regio - Regional and Urban Policy, the EC depart-
ment “responsible for EU policy on regions and cities” (DG-Regio, 2023).
The funding stream was designed to support regional industrial trans-
formation through experiments in governance and stakeholder
engagement. DG-Regio provided consultants to regions applying for
funding (including NMS) and initial project design. In the NMS case, one
of these consultants with experience in innovation policy continued to
stay engaged with the project as part of the design and evaluation team.
However, the EC was not directly involved with the NMS C-Lab during
the project but conducted assessment in partnership with the OECD after
the Lab and other EC pilot projects were completed (OECD, 2023).

3.2. Analytical methods

We followed a longitudinal intensive case study design (Yin, 1994;
Bryman, 2012) utilizing action- and embedded research (Van de Ven,

Participation by Actor Group

6 .
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‘ |

| |
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Companies - Lg Companies ers/Science  HEIs
municipal Parks participants team

HEIs - research  Public Sector

EWS1 mWS2 mWS3 mWs4

Fig. 1. Participation by Actor Group by Workshop (WS), Douglas et al. (2021).

2 Researcher and institution names removed for peer-review process.
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2007). Evaluation was embedded into the project to provide reflexive
monitoring and evaluation for participants and project design team. This
provided advantages in adapting evaluation tools and methods aligned
to project improvement. However, the in-project evaluation focus was
on participants, regions, and the design team but not the EU/OECD
level. This analysis was added post-project by interviews with EC rep-
resentatives, OECD consultants, and reviewing EC and OECD reports
(see Appendix A: Interview Protocols). The history and design of the Lab
was informed by review of design team meeting notes, personal expe-
rience of the authors as part of the design process, and interviews with
the lead project organizer. Participant experience of the Lab was
informed by a survey (n=17) and semi-structured interviews with Lab
participants conducted at the mid-point of the Lab (n = 15). A second
round of interviews conducted one month after completion of the Lab (n
= 14) was supplemented by personal observations of the Lab process
along with review of workshop agendas, facilitation guidance, workshop
slides, and post-workshop “after action reviews” (See Appendix B:
Supplemental Research Materials).

We approach learning in NMS C-Lab across two dimensions. The first
is intended vs. emergent learning. Here we examine what learning in-
tentions were for different categories of actors and compare with the
emergent learning. This allows us to capture eventual unintended out-
comes. The second dimension is content vs. process learning. Labs are
usually oriented around a specific topic such as energy, health, trans-
portation, food, creating general expectations that learning about that
topic will take place — what we term as content learning. At the same time,
Labs are inherently learning-oriented and aim to foster collaboration,
understanding of different viewpoints and alternative futures, and new
ways of working towards sustainability transition. This we term process
learning. Learning in the Lab was assessed across the two above-
described dimensions — intended vs. emergent and content vs. process.
Comparing intended to emergent learning allows us to also surface un-
intended consequences of the project.

Finally, we investigate knowledge mobilization process across scales.
We follow the same logic by examining intended dissemination (i.e.,
what strategies were put in place to facilitate knowledge mobilization)
and emergent dissemination (i.e. how was knowledge shared, with
whom, and with what outcomes).

Post-Lab outcomes and results were informed by official documents
and presentations produced by the regions, interviews with Lab de-

industrial transformation as well as implement innovative forms of

Learning how regions were approaching industrial transformation
governance

Build skills within regions to both apply for funding to support
Learn about the process by which regions apply for funding to

support regional industrial transition
Facilitate learning across regions through peer-peer learning

How to adapt existing funding mechanisms to support regions
Little observed

European Commission

Little observed

Integrating C-Lab processes in regional

Building process knowledge, skills, and
development strategies;

Build internal knowledge for further
conditions for experimentation

innovation
Develop a regional Hydrogen Valley

industrial ecosystem
Build process and facilitation skills in

the Challenge Lab process
Value of new people and perspectives

Build better relationships across

stakeholders
Building trust and relationships

between disparate groups of

Regions

Application to domains beyond
hydrogen

stakeholders

New ways of engaging a wider group of stakeholders

to foster a sustainable regional industrial transition
Building trust and relationships between disparate
Building process knowledge, skills, and conditions

How to design and facilitate C-Lab process

signers and facilitators from regions, and interviews with representa- .°§ -
tives from the European Commission and consultants (See Table 1 for ;2 %
Supplementary Research Material and Supplemental Materials 8.1 for g E 72‘ —é é
Interview Protocols). Additionally, EC consultants produced reports on & 2 %; S o &
the pilot project. Finally, the EC and OECD facilitated an online Forum -§° o 2 & )
where representatives from the Region discussed the history and out- A g & 225
comes of the Lab (see Table 1 in Supplementary Research Materials)
8 <
4. Results %a ‘E §g g
Different actors had different interests in types of learning. For E l& E-,'E 23 §
example, most participants were interested in learning more about @ 5 9§ —EE a
hydrogen and transition potentials in the region. The EC were more % 3, é g g g ; 'Es
interested in learning from a pilot in regional industrial transformation P é E § E é § 2 28 E
that could be replicated in different contexts, with less interest in the E g 5 "S‘Q = -0.3 g e é fsf gy 'i %O
specifics of hydrogen in NMS. 3 ?‘é é $EES :; g é g5 _;3
At the level of the Lab and participants, content learning goals were g ;% £ 8% g g § g 88 g § K
framed around “creat[ing] knowledge” and “address[ing] our challenge
(Douglas et al., p. 11). Design team members (many who worked in 3 ‘g:jo 3 ‘i
regional governments) intended to learn about new ways of engaging a § § § ]
wider group of stakeholders to foster a sustainable regional industrial B = = = =
transition, and at the same time build capacity in the Challenge Lab g
process of engagement. Regions themselves hoped to build better re- § . g ki
lationships across stakeholders that have historically been disconnected - 8 ﬁ g E
and build capacity for further innovation and develop a regional % T;, g = &3
Hydrogen Valley industrial ecosystem. At the EC, content learning g & © =
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intentions were not as concerned with specific technological trajectories
such as hydrogen but in learning how regions were approaching in-
dustrial transformation. In addition, the EC wished to build capacity (i.e.
content learning) within regions with skills to both apply for funding to
support industrial transformation as well as the capacities needed to
implement innovative forms of governance.

A key element of Challenge Lab design is to foster new ways of
thinking and doing in participating organizations. The Lab hoped to
support concrete process learning in how to design and facilitate Chal-
lenge Labs but also to broaden awareness of the need for systemic ap-
proaches to regional sustainability transitions. This was articulated in
the Lab goals as a desire to enable change and build capacity (Ibid, p. 11)

These process goals were primarily at the design team and regional
levels. Participant learning intentions were more content focused
although, as we describe below, they also demonstrated process
learning. The EC intended to learn about the process by which regions
apply for funding to support regional industrial transition and how to
adapt existing funding mechanisms to support regions. In addition, the
EC wished to facilitate learning across regions through peer-peer
learning. Table 1 below summarizes intended and emergent learning
across participant groups for both content and process learning. The
following sections present evidence of content and process learning
among different stakeholders and notes where differences occurred be-
tween intended and emergent learning.

4.1. Content learning

4.1.1. Participants

At the participant level, 57% of respondents (n=14) reported high
levels of content learning about hydrogen specifically and new insights
and perspective on energy/hydrogen transition while 7% reported
limited or no new insights (see Fig. 2).

While participants expected to learn about the potential for
hydrogen to technically support regional transition, many reported how
their perspective had broadened. For example, one participant noted
that:

Challenge Lab has reinforced my views that the energy transition is
not just about technical change, but also requires changed individual/
societal behaviours and new business models (Ibid, p. 29).

In addition to knowledge about hydrogen and transition, participants
also reported higher levels of confidence and commitment to contrib-
uting to regional energy transition (see Fig. 3).

This is a critical element of learning in transitions. Content learning
is important but without confidence in their own abilities, and
commitment to transition, learning runs the risk of stagnating and
remaining locked within participants without being mirrored in action.

Participants who demonstrated this learning and capacity continued,
and started new, transition activities even after the lab was completed:

...the people who are involved are leading new processes. So, they’re
really like they’re daring to say, let’s do something different, which I
think is the most fun thing to see. And they’re daring to speak to new
people (Douglas, 2021).

We explore the implications of this focus on daring to speak to new
people in Section 5.3 on knowledge sharing and integration.

4.1.1.1. Design team. Members of the design and facilitation team, in
particular members from regional governments have demonstrated
learning and implementation of the content specific elements of regional
hydrogen transition. For example, through “mobilization for a common
strategy for industrial transition in NMS” (Douglas, 2021), development
of shared industrial support programs across regions in NMS, and
funding of hydrogen projects that emerged from the Lab and other
funding calls. Alongside the interest in content learning was an aware-
ness by the design team of the importance of process learning. For
example, as the lead Lab designer notes, “instead of trying to predict a
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carbon reduction or you know, any of those, those things we focused
much more on process and engagement” (Douglas, 2021).

4.1.1.2. Regions. Regions also reported substantial content learning in
challenge-driven innovation. This learning was demonstrated through
several extensions to the NMS C-Lab and additional activities. Alongside
the Lab, there was a Seed Fund to provide up to €15.000 to project ideas
that emerged from the Lab. The Fund provided resources for feasibility
studies, customer research, and market research including electrifica-
tion pilots. The Lead Designer notes that “those electrification pilots
have been built up and many of them, all of the ones that are in the North
Middle Sweden region, have inputs from Challenge Lab” (Douglas,
2021). Content learning at the regional level has been focused on these
types of projects and in fostering cross-sectoral collaborations that
emerged through participant learning about systems in transition. For
example, with the

steel industry that must switch from natural gas and propane [that]
looked at sectoral collaboration with transport sectors also using
hydrogen [and] closer cooperation with wind power investors and
production industry with common agenda (Respondent 1).

Regions have continued to support project ideas that emerged from
the Challenge Lab. For example, in Region Gavleborg, “[there] was an
opportunity to apply for projects to work with/implement the strategy —
two projects [were] developed and financed” (Respondent 2). We also
see evidence that learning has spread from the initial regional focus of
Gavleborg into other regions. For example, in region Varmland, “one of
the participants has started a massive hydrogen cluster on regional
heating system to green hydrogen” (Douglas, 2021). This learning
dissemination occurred organically through participation in the Chal-
lenge Lab and is a common occurrence in Labs (McCrory et al., 2022). In
Section 5.3 we will investigate formal attempts for learning and
knowledge sharing between stakeholders.

4.1.1.3. European commission (EC). Each region produced a technical
report for the EC that, while possibly facilitating learning, was more
focused on describing what had been done. When asked about EC
learning from the projects, the EC representative commented “we would
not be aware at a regional level” of Lab activities (Respondent 3).
However, learning was supported by each region having a “closing event
— one purpose was to present what had been achieved, another to share
learning between different regions” (McCrory et al., 2022). The EC
contracted with OECD consultants to conduct assessments leading to
production of five case studies along with a report on the pilot project
overall (OECD, 2023). In addition, the EC supported a conference with
all regions invited as a knowledge sharing activity.

4.1.2. Intended and emergent learning

While all participant groups demonstrated content learning, project
participants and regions also demonstrated emergent learning. Partici-
pants reported broadened perspectives in particular learning about
perspectives of other participants and actors. Participants also reported
higher levels of confidence in their ability to contribute to regional
transformation and commitment to doing so. Regions reported learning
about how learning within the NMS C-Lab can be applied to domains
beyond the project focus of hydrogen. These areas of emergent learning
have contributed to further actions taken by participant and regions for
transformation. As we explore further in our discussion, experimental
spaces such as Labs can be designed in a way that fosters learning
beyond that which was intended.

4.2. Process learning
4.2.1. Participants

Participants reported process learning along three broad dimensions.
The first was in learning about new approaches to defining sustainability
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To what extent has the Challenge Lab provided you with new knowledge,
insights or perspectives about the energy/hydrogen system transition in NMS?

ox 10%

4.1 definitely know more after the Lab

w

»

Several new insights or changed perspectives

N

Only limited insights or changes

No change

36%

36%

0% 40%

5. New knowledge and insights have (or will) influence how | act in the future

Fig. 2. Participant response re: new knowledge, insights and perspectives.

To what extent has your confidence in your ability and commitment to contrib -
uted to the NMS energy transition changed since your participation in the Lab?

0% 10%

30% 40%

Il 5 ' have both more confidence and more commitment

Il < ' o much more confident in my ability to contribute

B 3 ' am a bit more confident after the Lab
2. Only limited changes.

1. No change

Fig. 3. Participant responses re: ability and commitment to energy transition.

and co-creating a long-term sustainability ambition for the future
through the backcasting process. Second, participants reported learning
at the level of values and principles. Primary about these was the value
of engaging with “various actors from several geographies and sectoral/
thematic perspectives to achieve a common goal” (Douglas et al., pp.
25-27). Finally, we note the potential of process learning to support
deeper impacts. For example, “several participants reported plans to
take inspiration from or use backcasting and some tools in their own
organizations“ (Ibid, p.24). However, further research is required to
trace the long-term impacts of these examples of knowledge translation.

4.2.1.1. Design team. All members of the design team have reported
process learning in engaging with sustainability challenges in the region.
This has been implemented within regions by design team members. For
example, referring to the value of the C-Lab process, one design team
member reports their regional government is “stuck in former success in
industrial thinking, affects our mindset, to get further on, we need to get
out of that mindset to find new entrance points” (Respondent 1).

4.2.1.2. Regions. Itis perhaps at the level of regions that we see greatest
evidence of process learning. For example, the Logbook reported that

we see initial signs of expedition transfer in the ongoing work to
update Varmland’s smart specialisation strategy, where there is a
reformulation of regional smart specialisation towards sustainability,
societal challenges and missions. (Douglas et al., p. 35).

In addition, regions report process learning in how Challenge Lab
ideas and methodologies can be used to support new and different ways
of approaching systems thinking and regional innovation. For example,

“[region] Dalarna has started a comparable process [to C-Lab] in rela-
tion to development of transport infrastructure. The region has applied
the backcasting methodology and process in the strategy development
process” (Ibid., p.30). Another region is interested in standardizing the
Challenge Lab approach as an entry point to innovation thinking. For
example, in Region Gavleborg "when assembling people from the region
with very different knowledges and opinions on addressing societal
challenges" (Respondent 3). Further, another region reported how,
through the Challenge Lab process, they had “discovered how to coop-
erate with big industry accelerators with startups that have been suc-
cessful” (Respondent 1).

Regions also see potential in integrating Challenge Lab processes into
new regional development strategies. For example, in the emerging
Partnership for Regional Innovation (PRI) which is “very focused on
business and enhancing competitiveness. But we have large societal is-
sues. [EU] Green Deal shows we need another approach to societal
challenges” (Respondent 2).

Finally, regions report a direct link between the Lab and develop-
ment of experimental policy by “try[ing] new approaches to dealing
with different challenges we have to increase our capacity” (Respondent
1). Crucially, regions report adoption and utilization of process learning
in new projects that are not directly related to the NMS Challenge Lab.
For example, one region reported that they have “used Challenge Lab
tools to bring in new people/perspectives and bridge perspectives
(within two ongoing research projects). By bringing in other actors in
the system, the group can see with other lenses and gain additional
wins” (Douglas et al., p. 30).
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4.2.1.3. European commission. We also see some evidence that the EC
has achieved its intended learning goals of better understanding (and
improving) how regions can foster industrial transition. An EC repre-
sentative, spoke of learning about the process of looking for new
regional innovation strategies, not specifically from NMS but the 10
projects that were funded by EC. This has led to a "new generation of
structural fund legislation” - the Inter-regional innovation instrument” -
and was directly linked to pilot learning. [W]hat we learned from the
pilot led to that” (Respondent 3).

4.2.2. Intended and emergent process learning

As with content learning, all actor groups demonstrated intentional
process learning, i.e. learning about process that was an initial objective.
However, participants reported emergent learning about the process of
co-creating a sustainability vision, learning at the level of values and
principles, and learning about Lab processes such as backcasting. Re-
gions learned about the value of including new people and perspectives
in engagement processes and how to integrate C-Lab processes in
regional development strategies. Both of these learning outcomes went
beyond their intended learning objectives.

4.3. Knowledge sharing and integration

Stakeholders put great emphasis on sharing their learning. For
example, following the Lab, a webinar was organized by regional
development administrations in Dalarna, Gavleborg and Varmland. 55
people attended the workshop to hear directly from participants, design
team members, and regions about the Lab. The Lab also produced a
Logbook that documented the design process, provided detail on how
each workshop was facilitated, and results and outcomes of the Lab
(Douglas et al., 2021). The EC enlisted consultants from the OECD to
conduct assessments of the different pilot projects with the intention to
share learning across the pilots. This was shared in an in-person work-
shop in Brussels on 18.11.22 and in an online workshop on 23.11.22 to
support the EC intention of supporting peer learning. We note that
learning at the EC level is continuing. At time of writing, the OECD is
completing a case study on the NMS Challenge Lab that will be public
and shared with other regions in the pilot project.

In addition to this intentional knowledge sharing, there was also
considerable emergent knowledge sharing. For example, the consultants
engaged by the EC to support NMS in developing the application have
moved on to other projects, the original contact at the EC moved to a
different department, and the lead process designer left their position in
the region to move to a Swedish industrial company. In all cases, we may
assume that they took their learning with them. In the context of this
paper, we only have direct evidence from the lead process designer who
has now left the regional government and is at a major industrial com-
pany in the region, reporting that they have

brought the approach of cruise ship/expedition [into the organiza-
tion] and been quite successful...have applied in terms of strategic
hedging...Ultimately has changed the strategy of the company with this
approach [by] using as a description for exploring new territory
(Respondent 2).

Finally, we note the inter-relationship between content and process
learning. While the distinction is useful for analysis and reporting, as we
have seen, there is a constant interplay between the two. Learning about
content such as transitions, systems thinking, and technological possi-
bilities of hydrogen is accelerated by process learning about deep
engagement with stakeholders from different backgrounds and world-
views and building capacity for experimentation. While all actor groups
demonstrated substantial content and process learning that was inten-
ded, our evidence shows more emergent learning within project

% See https://ec.europa.eu/regional_policy/policy/themes/research-innova
tion/interregional-innovation-investments_en
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participants and regions. This may be a result of the Design Team having
a very broad set of intended learning so there was little “unexpected”
learning. On the other hand, the EC had a very narrow set of intended
learning objectives. Further research is exploring the role of institutional
structures in facilitating and supporting emergent learning through
experimental governance initiatives.

5. Discussion

While most labs emphasise learning and experimentation as instru-
mental to realise systems change, NMS C-Lab put learning and evalua-
tion up front as explicit goals of the lab in finding new governance
directions for a sustainable region. However, the different actor groups
(i.e. within the process facilitators and hosts, partner organisations
involved, the regional public authorities participating in NMS, and the
EC) had different conditions, interests and understandings in what was
to be learnt, how and why. This posed an interesting design challenge
from the beginning to ensure that the methodology itself was learnt by
its hosting organisation/facilitators and that effects spread beyond the
scope of the expedition itself.

In our discussion, we explore two key insights from our analysis.
First, the distinction between intended and emergent learning allowed
us to tease out the differences in scales of intention and to understand
how that intention was (or was not) realized. For example, while all
stakeholders had learning as a goal, the what they intended to learn and
what was actually learned varied widely. It was for example not inten-
ded or anticipated that the lead Lab designer would leave a regional
government position to move to a corporation and embed thinking into a
new organization. Here we further discuss the role of individuals in
systemic change processes.

Second, we explore the phenomena of knowledge mobilization as
practically referred to as docking, i.e. to not only succeed in exploring
possible and desired future paths in through experimentation, but also
ensure transfer and scaling of such learning and results into mainstream
institutions. We explore this through our second analytical dimension of
content vs. process learning that highlights the difference in intention
and value in learning about, for example, technologies and processes for
industrial innovation in hydrogen production and use in the region vs.
processes for building trust and relationships between disparate groups
of stakeholders.

5.1. Individuals and systemic change processes

A key insight from this research has been on the role of individuals in
systemic change. For example, the effects of the lead process designer
leaving a government role and moving to industry and the role of in-
dividual regional participants in implementing C-Lab methodologies in
their institutions. Much transition literature puts societal systems as the
primary unit of analysis and describes the roles of individuals in scaling
innovation, understanding individuals as functional elements of an or-
ganization or intermediaries. On the other hand, transition management
asks people to step out of their formal and institutionalised structures
and roles to engage as persons with agential dispositions. What we
observed in NMS C-Lab was the importance of distinguishing between
and allowing for individuals to move between the functional and
experimental logics with new lenses and enhanced sense of agency,
bringing new thinking and actions inwards into partaking and other
organisations, as well as outwards in societal systems by enacting socio-
technical change.

An implication for researchers is a need to understand the role of
actors more deeply as individuals in transition processes respecting the
complex interplays between structure and agency. Several authors (e.g.
Smith and Stirling, 2007; Genus and Coles, 2008; Hodson and Marvin,
2010) have suggested paying closer attention to individuals in transition
processes, but there is much less work on how to do so. Avelino et al.
(2017) make such a call for distinguishing between individual and
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organizational roles in analysis. Our case points to the importance of
such work in understanding the linkage between individual and insti-
tutional roles.

Such an approach also has methodological significance for re-
searchers and practical implications for process designers. In our case,
we conducted surveys and post-workshop interviews with participants
and design team members along with a smaller subset of follow-up in-
terviews. To more fully understand how individuals are learning,
sharing, and moving across and between institutions, more detailed
methods should be used. For example, in a Canadian project Williams
(2019) conducted interviews with process participants over a four-year
period asking questions about knowledge sharing and action within and
across organizations. In addition, an Actor-Network Theory (Latour,
2007) approach would give rich detail on individuals within a process in
relation to other types of actants. However, these approaches come with
a practical cost as these methods are very time intensive to conduct and
analyze. For process designers, there is already substantial literature on
building capacity for leadership in transitions processes in, for example,
institutional entrepreneurs (Westley et al., 2011, Schlaile et al., 2021),
transformational learning (Singer-Brodowski, 2023), and trans-
formative leadership (O’Brien and Selboe, 2015; Senge et al., 2015). In
our case, many facets of the C-Lab model (e.g. staying with the question,
daring to think broader, building in personal check-ins) support capacity
development in individuals. Our results imply that process designers
should deepen attention to individual capacity while also supporting
integration of experimental thinking within (and across) existing
institutions.

5.2. Institutionalisation: docking procedures

A second point of discussion focuses on what we refer to as the
docking procedures between an exploratory initiative such as NMS C-
Lab and its surrounding mainstream institutions. Docking is intended to
result in not only exploring and experimenting through Labs, but also
embedding and institutionalising new ways of working in terms of, for
example, new organisational culture, structure, practices, and values.
Docking is inherently a multi-scalar phenomenon and can also be con-
nected to mechanisms of replication, anchoring and organisational
learning at large. However, it is not as straightforward to dock a single
expedition with a single cruise ship. A cruise ship (e.g. an incumbent
steel company) also needs to dock with the bigger system of which it is a
part. The actors in the NMS C-Lab acknowledged the need to do this, but
it is unclear to what extent such connections could be made. For
example, while several regional participants mentioned they had
implemented C-Lab methodologies in their stakeholder engagement
processes, this had not changed overall governance policy. In a similar
vein, while the EC did change policy related to regional industrial
transformation, we see little evidence of changes in how the EC and
OECD are thinking about innovation and sustainability transition.
Regardless, docking acted as a guiding concept for stakeholder
engagement, design and especially communications to create shared
learning and understanding. This guiding concept feeds into the struc-
turing and orientation of content and process learning to illuminate the
importance of not only changing socio-technical systems but also their
associated governance systems out of which all participating actors were
part.

Added value from experimental approaches to sustainability transi-
tions can thus be understood as flowing in these two directions. First,
value is created in terms of learning about and responding to some outer
complex challenge in its context — where impact is a matter of contrib-
uting to this challenge by focusing on translation and scaling of results.
These impact mechanisms are those that are most commonly associated
with systemic change (e.g. Loorbach et al., 2020; von Wirth et al., 2018).
Second, exploratory initiatives also create value in terms of learning
how complex challenges and transformations may be approached, un-
derstood, and addressed — where process impact becomes a matter of
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build-up of reflexive governance capacity. Here, building capacity to
strategically work with expeditions for institutional change via a dock-
ing function may itself be considered a critical feature of a reflexive
governance system with the capacity to continuously adapt and renew
itself. While there are valid reasons for creating expeditions for inno-
vation, experimentation, and innovation, the very act of creating these
as separate initiatives creates the issue of how these expeditions will
connect back to existing institutions. Crucially, it is not just knowledge
that needs to be transferred for transformation but ways of thinking and
doing — the logics of the cruise-ship.

Creating space for experiments, developing skills for facilitation, and
engaging stakeholders are then both important for innovation and are
also skills that can be learned. In our case, we see that participants and
design team members did indeed learn these process skills even though
that was not an explicit intention. An implication is that, as experimental
spaces are designed, the spaces need to be open enough to allow — and
even encourage — learning that was not intended. In further supporting
docking to happen, it may be beneficial to not only stress that docking is
important, but also create space, systems, and procedures for docking to
happen as part of the design of an exploratory endeavour such as NMS C-
Lab. A first step towards such may be to acknowledge that docking, as
when switching between expedition and cruise, has its own unique logic
and require a similar deliberate switch. This invites for further research
to better understand docking in this analogy. Continuing research in our
group is further exploring EC & OECD learning from the Regional
Innovation Pilot projects including NMS C-Lab.

5.3. Evaluation

This leads to an additional area for further investigation: evaluation.
The OECD and EC explicitly call for more use of “dynamic monitoring
and evaluation systems” (Sandra, 2022) however evaluation is still
primarily conceived as a compliance and audit tool for accountability,
missing potential benefits as a learning tool. The authors have started
this exploration (Williams et al., in review) distinguishing between
evaluating for accountability, evaluating for learning, and evaluating for
empowerment. However, more research is needed to understand how
mainstream institutions view evaluation as a tool can support explor-
atory initiatives and docking procedures to flourish, rather than asking
for evidence on effects that they never were designed to generate
(Rohracher et al., 2023). For example, despite efforts to prepare for and
trigger structural institutional change, it is our suspicion that changes in
perspective and personal transformation may have a bigger impact on
sustainability transition than the specific experiments emerging from
sustainability transition labs. We welcome further research that can
confirm or disprove our suspicions. Such research would put more
emphasis on tracking the progress of individuals outside formal lab ac-
tivities or question the way boundaries are set in labs (Cf. McCrory et al.,
2022). This represents methodological as well as logistical issues.
Capturing learning requires different methods based on the level of
organisation and who is learning as learning and knowledge mobiliza-
tion processes are very different at participant vs EC level. In this
research project, we had to conduct some data gathering retroactively
for regions and the EC to capture insights of relevance. In addition, we
faced the challenge of making conclusions based on the data we found.
There are likely stakeholders we did not talk to, policies we did not find,
meetings we did not know about. This is a common challenge in
assessing outcomes of participatory processes in open settings (Yin,
1994). However, the data we did find allows us to make preliminary
claims about the relationship between intended and emergent learning,
content, and process learning, and how learning transfers across scales
in the kind of initiatives studied.

6. Conclusion

In our Introduction, we discussed the need for experimental



S. Williams et al.

governance in response to global societal challenges. We see the results
from our case as a sign that the NMS C-Lab may be a good model for
developing this experimental governance capacity. We observed several
indications that NMS C-Lab supported an increased awareness of
contemporary challenges and pressures, in this context related to
hydrogen transition and local-regional sustainable development issues,
illuminated the gathering of multiple stakeholder perspectives, and
envisioning desired futures. In terms of governance response, there are
some indications of participants holding new lenses and perspectives
resulting from the workshops, and some indications of re-articulated
aims, values, and discourse. Signs are however weaker that those in-
sights were docked and translated into wider institutional capacity-build
up. Qq. While learning is a common outcome of Labs processes, the
interplay between intended and emergent learning along with content
and process learning represents a fruitful area of investigation for re-
searchers and, at the same time, a valuable tool for Lab designers and
practitioners.

In conclusion, in this paper we explored how an expedition unfolded
from a perspective of intended-emergent and content-process learning
among its participating and related actors and institutions. Framing
exploratory initiatives as expeditions as complementary to ordinary
cruise ship activity seems to have functioned in legitimizing open-ended,
cross-sectoral purposeful activities of deliberation, learning and search.
However, sending out and leading expeditions is not the same as pre-
paring for and working with docking procedures to scale, transfer,
embed and institutionalise learnings and results to alter mainstream
ways of governing for complex challenges and systemic change - all key
elements in developing experimental governance capacity in response to
sustainability challenges.
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