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Abstract

This dissertation analyzes the roles of universtated intermediation in supporting sustainability
transitions in regional innovation initiatives in Germany. Sustainability transitions are required to
address grand soc#&tchalenges such as climate changf@ovation is seen as a key i of these

transitins but prevailing innovation policy approaches are insufficient to govern the necessary
fundament al change processes. T htuisv, e tihren omoa tei ohno |
has been introduced. This new paradigm focuses on enabling sustainability transitions and calls for
proactive policy interventions to shape a sustainable future, but it also peseshallenges for
stakeholders. In Germanipnovaion policy promotes collaborative regional innovation initiatives led

by higher education institutions (HEtl HEIs areconsideredto be importantactors in regional

innovation systemas theyareinvolvedi n knowl edge transfer amactapart of
knowledgantermediaies Against this backgroundhits dissertatioinvestigateshe role of HEIrelated
intermedigion in supporting transformative change. The first part of this diggertexamines the

challenges to provide directionality towards sustainability in innovation policy practice. These chapters
analyze the capabilities of HiE¢lated intermediation to support transformative change by prioritizing

and stimulating innovationcévities that contribute to sustainability, and thus identify the ability of
HEI-related intermediaries to provide and implement directionality.sBeend parinvestigats how

HEIl-related intermediation supports sustainability transitidxssHEelated intermediaries have not

been considered in research on intermediationtramsitions it is analyzed how HEilelated
intermediaries involve in supporting sustainability transitiam&l take onroles that have been
predominantly attributed tdransitionintermediaried

Keywords: sustainability transitiog) directionality challengestransformativeinnovation policy,
transition intermediaryregional innovation systems

Zusammenfassung

In dieser Dissertation wird die Rolle hochschulbezogener Intermediagioter Unterstiitzung einer
Nachhaltiga Entwicklung in regionalen Innovationsinitiativen in Deutschland analysiert. Eine
Nachhaltige Entwicklung ist erforderlich, um gesamtgesellschaftlichen Herausforderungen wie dem
Klimawandel zu begegnen. Innovationltgals ein wichtiger Treiber fur die erforderlichen
Veranderungsprozesse, aber die vorherrschenden innovationspolitischen Ansatze greifen zu kurz, um
die notwendigen grundlegenden transformativen Prozesse zu steuern. Aus diesem Grund wurde das
ganzheitlihiere Konzept der "transformativen Innovationspolitik" entwickelt. Dieses neue Paradigma
stellt die Férderung nachhaltiger Wandlungsprozesse in den Mittelpunkt und fordert die proaktive
Gestaltung einer nachhaltigeren Zukunft, bringt damit aber auch newaeisfederungen fir die
beteiligten Akteure mit sicHn Deutschland fordert die Innovationspolitigllaborativeund regionale
Innovationsinitiativen unter der Fiihrung von Hochschulen. Hochschulen gelten als wichtige Akteure in
regionalen Innovationssysten, da sie im Rahmen ihrer "dritten Missial@hWissenstransfdibrdern

und als Wissensitermediare tatig sind. Vor diesem Hintergrund wird in dieser Dissertation die Rolle
der hochschulbezogenen Intermediation bei der Unterstlitzung des transformatiagidMntersucht.

Im ersten Teil der Dissertation werden die Herausforderungen untersucht, die mit der Ausrichtung
(directionality) auf Nachhaltigkeit in der innovationspolitischen Praxis verbunden sind. In diesen
Kapiteln werden die Fahigkeiten hochsdiedogener Intermediare analysiert, einen transformativen
Wandel zu unterstitzen, indem sie Innovationsaktivitéten, die zur Nachhaltigkeit beitragen, priorisieren
und stimulieren. Dabei wird identifiziert, wie eine Ausrichtung auf Nachhaltigkeit ermogliutht
umgesetzt wird. Im zweiten Teil wird untersucht, wie hochschulbezogene Intermediation
Nachhaltigkeitsiibergdnge unterstitzt. Da hochschulbezogene Intermediare in der Forschung zur
Intermediation in Ubergangsprozessen zu einer Nachhaltigen Entwickkhey kiaunbericksichtigt

wurden wird analysiert, wie hochschulbezogene Intermediare bei der Unterstiitzung einer Nachhaltigen
Entwicklung mitwirken und dabei Aufgaben Ubernehmen, die biskherwiegend den
ATransitionsintermediarérzugeschrieben wurden.
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Chapter I:
Introduction

In the face of compl ex (drmetzerletald 2018suctsas diinateachange i ty p
and pollution, which cause the crossing of multiple planetary boundg@teffen et al., 2015)
promoting more sustainable modes of production and consumption i$ threegreatest challenges of

our time. Addressing sustainability problems requires fundamental change processestathniial
systems that are r ef er r(dalkartesl., 204d2)Sustainghility transéidms | i t y
are characterized as uncertain, cpaded, longerm, multidimensional and, mulictor processes

(Kohler et al., 2019)nnovation is considered to be a key driver of the required systemic transformations
(Schot and Steinmueller, 2018; Grillitsch et al., 20Z)erefore, innovation policy is seen as an
important instrument for fostering transformative change as reflectedtional and supranational
strategies for sustainable development, such as the German Sustainable Development(Bteategy
German Federal Government, 202d) the European Green De@turopean Commission, 2019)
However, fostering sustainability transitions poses neallefges for innovation policy. Conventional

and predominant policy approaches that focus on economic growth and address market failures, such as
the funding of research and development and the fostering of regional innovation systems on different
spatiallevels, are insufficient to address the necessary change processes. Therefore, scholars have
introduced o6transformative innovation policy6é a
interests but primarily focus on sustainability transitions ands clllt more proactive policy
interventions to shape a sustainable future. This more comprehensive and fundamental approach takes
into account the complex requirements of sustainability transitions and includes not only technological
but also involves needeaksociated social and behavioral changes and innovation to enable system
reconfigurations that meet societal ne@iishimann and Rip, 2018; Schot and Steinmueller, 2018)

Therefore, addressing societal challenges requires a more holistic policy approach that allows
contributing to a particular direction of change. This requirement poses new challenges on
transfomative innovation policy as previous approaches focused on generating innovation as effectively
and efficiently, but are insufficient to provide directionality towards sustainaliMigber and
Rohracher, 2012)The concept of directionality evolved from research on failures of transformative
innovation policy and constitutes a new rationale golicy interventiongSchot and Steinmueller,

2018) On the one hand, it is informed by a discussion on the fundamental question of how to shape the
future(Uyarra et al., 2019nd which direction of change to taldndersson et al., Z1). On the other

hand, regarding innovation policy practice, implementing directionality has been ideasfietiajor
challenge of transformative innovation polig8ergek et al., 2023)In addition to that, the
implementation of directionality itself poses challenges to policymakers, as proceeding-iartong
sustainability transitions requires alignment of visions and joint actions of involved stakeholders and
openedup innovation proessegParks, 2022)The chdenges associated to the implementation of
directionality include promoting change agents to enable institutional shifts, resolving conflicting
interests in order to align visions and develop actionable strategies, as well as the introduction of new
forms of governance(Grillitsch et al., 2019) More specifically, to implement directionality in
innovation policy pactice and overcome related challenges, capabilities are required that allow to
prioritize and stimulate innovation activities that contribute to the desired direction of transformative
changgqYap and Truffer, 2019)

The concept of directionality has been connectdbtdlitsch et al., 2019and integratedT 6dtling et

al.,2021) n the framewor k of Or e(@dokeretal, 19940ngnallyg, the on sy s
RIS approach emphasizes the importance of proximity for knowledge transfer and mutual learning
(Asheim et al., 2015\nd comprises analytical perspectives on the interactions of actors, networks and
institutions in innovation processes. It is applied by researchers to analyze the collaboration of multiple
actors, such as universities, research institutions, intermesliadmpanies and policymakers, in

regional networks that are influenced by institutional settings. Additionally, the RIS approach informs



policymaker in the design and implementation of innovation poli¢iEgatling et al., 2021)
Nevertheless, in line with the recent shift towards transformative innovation policy and considering
trarsitions as placeéependent process@dansen and Coenen, 201bat complementarily need to be
addressed at the regional le(@lanzenbtck and Frenken, 2020¢ RIS approach has been advanced.

For exampd, Todtling et al(2021)i nt r oducedr dbehaktdeRp86 (CoRI S), wh
directionality asvell as civilsociety actors into the RIS framework in order to meet the needs of societal
challenges and transformative change. However, although the implementation of directionality has been
identified asa major challenge for transformative changaeeds further research on how to design
innovation policy instruments that allow to implement directiona{®rillitsch et al., 2019und
empirical evidence remains scar@@rillitsch et al., 202Q) Moreover, it is still unclear, which
stakeholder of innovation processes could be employed to address the challenges related to directionality
(Haddad et al., 2022)

Another important research strand on fostering sustainable transitions investigates the facilitating role
of intermediation. In the last decades, the concept of intermediation has gained attention in innovation
policy and researcfvan Lente et al., 2003; Howells, 2006; Stewart and Hyysalo, 2B(8)mediation
comprises multiple practices that aim to enhance the productivity, connectivity, and functionality of
innovation systems by fostering interganizational netwd building and knowledge exchange
between different stakeholddidowells, 2006; Dalziel, 2010; Niavelaers, 2011)Departing from this,

the notion of transition intermediari@sivimaa et al. 2019)evolved and gained significant attention in
transition researctiKohler et al., 2019)They are perceived as enabl¢kSvimaa et al., 2020c;
Vihemaki et al., 202Q)acilitators(Kivimaa et al., 2019and accelerator&liedt et al., 2018; Kivimaa

et al., 2020b)f transitions.In early stage®f transitions that are characterized by high uncertainty
(Geels, 2019)transition intermediaries create momentum for the creation of niches, as they connect
actors and translate and disseminate knowlédiémaa et al., 2019)Thus, the concept of transition
intermediaries is closely connected to strategic hiche management, \ahibledn developed in order

to understand the introduction and diffusion of sustainability innovations from niGhganti and
Falcone, 2022)Intermediaries empower niches by contributing to niabernal processeiivimaa,

2014) These processes include the articulation of expectations and visions, the building of social
networks, the enablement of learning processes and the support of other transitions related processes
(Vihemaki et al., 2020)

Moreover, research ontearmediation in transitions indicates that roles and activities of intermediaries
correspond to challenges related to direction@iyimaa et al., 2019; Sovacool et al., 2020; Vihemaki

et al., 2020) For example, equivalent functions of intermediation in transitions have been identified,
such as conflict resation (Sovacool et al., 2020yoverning in multistakeholder settinggiodson et

al., 2013) networking(Fischer and Newig, 2016; Gliedt et al., 2018; Kanda et al., 2020; Loorbach et
al., 2020) vision building(van Lente et al., 2003; Kivimaa, 2014; vaoxBtael et al., 2020a&y strategy
developmenfHodson and Marvin, 2012; Hamann and April, 2013; Cramer, 262@hermore, Kanda

et al. (2020) examined that intermediaries actirbatveen the actors, networks, and institutions of
innovation systems are able to facilitate sustainability transitions by contributing to an overall direction
through their influence on institutions. Thus, in order to gain a better understanding of th@lpotent
effects of intermediation on implementing and providing directionality, the two overlapping but yet not
systemically connected research strands need to be interrelated.

In their seminal typology of transition intermediaries Kivimaa e{(2019) define intermediation in
transitions as roles and activities fact or s and pl at f or nsustainaibibiyt posi
transition processes by linking actors and activities, and their related skills and resources, or by
connecting transition visions and demands of networks of actors with existing regimes in order to create
momentum for socibechnical systera h a n g gKivimad ebal., 2019, d072) Although this broad

definition has been criticized for overestimating the impact of intermediation on transitions, the
importance of intermediaries in transition pra&=s is generally emphasized in transition research
(Manders et al., 2020However, thecharacterization of transition intermediaries can be explained by



the wide array of practices intermediaries invqVéemaki et al., 2020&nd the heterogeneous group

of actors covered in the typologyf transition intermediaries. &ed ona literature review on
intermediaion in transitions this typologylists various exemplifying actonsanging from national
innovation agencies to building managers but not consider or list higher education institutions (HEISs)
such as universitigKivimaa et al., 2019)

This indicates that research on intermediaries in transitions predominantly neglected to consider the role
of HEIs. Although the importance of intermediation in transitions at the regional level has been
emphasizedKivimaa et al., 2020a; van Boxstael et al., 2020b; van Lente et al., 2020; Viheméki et al.,
2020) research on the involvement of Hielated intermediation in sustainability transitions remains
scarcgKivimaa et al., 2017)Moreover, HEIs are regarded as not suitable to address societal challenges,
as they are found to lack tlability to operup innovation processes and thus not bear potentials to
provide directionalityParks, 2022)In contrast to this, few contributions emphasize the role of HEIs in
supporting transformative change towards sustainability by enablirggeation for sustainability
(Trencher et al., 2014by acting as boundagpannergPflitsch and RadingePeer, 2018)r by
supporting nichegWolf et al., 2021) Despite from thisHEIs and particularly their knowledge and
technology transfer offices have predominantly been discussed amtionointermediarie$Pinto et

al., 2015; e.gPerkmann et al., 2028nd knowledge intermediaries. The main objectivesisfl#iter

type of intermediargenters around the promotion of reciprocal knowlesigdangdetween academic

and noracademic stakeholders in order to foster the tramasigicommercialization of research results
(Yusuf, 2008 Youtie and Shapira, 2008; Clayton et al., 2018

The digussion on the roles of HE¢lated intermediation in sustainability transitions calls for further
analyzing the potential contributions of HEI in supporting transformative change and providing
directionality. This investigation becomes more importantidenisg actual innovation policy practice.

In Germany, governmental funding programs focus on promoting collaborative and regional innovation
initiatives centered on HEIs, such as the "Innovative Univetsitytl "Change through Innovation in
Regions?, recognizing that universities are key actors in RIS as they generate knowledge and are
involved in knowledge transfer and intermediatio
funding programs, regional HE#d initiatives are existent thaxplicitly focus on contributing to
sustainability transitions, while others aim for conventional objectives such as strengthening regional
innovativeness and competitiveneShe need for further research into the capabilities of-teEted
intermediaion to induce, promote and govern sustainability transitions is underscored by the scarcity of
empirical examination and reinforced by the increasing urgency to bring aboutesduiical change
processes.

Against the badjround of the current grand sodial challenge andontributing tothe strands of
literature discussed above, this dissertation aims to analyze the roles-adl&t&dl intermediation in
supporting sustainability transitions in regional innovation initiatives in Germany. From a scholarly
perspective, it makes a twofold contribution: First, Chapters Il and Ill of this dissertation address the
identified research gaps with regard to the challenges to provide directionality in innovation policy
practice. These chapters analyze the capabitifi¢iElrelated intermediation to support transformative
change by prioritizing and stimulating innovation activities that contribute to sustainability, and thus
identify ther ability to provide and implement directionality. Second, the research cditribu
included in thigdissertatiorinvestigatethe role of HEIrelated intermediation in supporting transitions.
More specifically, as HEtelated intermediation has not been considered in research on transition
intermediaries but are regarded importantoes in regional level innovation policy, Chapters IV and V
analyze how HEfelated intermediaries are involved in supporting sustainability transitions in German
regional innovation initiatives and take on roles that have been predominantly attribtresasiioon

1 For further information selettps://www.innovativehochschule.de/foerderinitiative/uebdie-foerdeinitiative.
2 For further information selettps://www.innovatiorstrukturwandel.de/strukturwandel/de/innovation
strukturwandel/wir _/wir __node.html
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intermediaries. Accoidgly, both chapters underscdfesir consideration in transformative innovation
policy. Complementary, Chapter VI investigatenterdependencies of knowledge transfer and
digitalization and aims on informing future resaand knowledge transfer policies.

Chapter Overview

This dissertation consists of five contributions centered on the role ofdtdéd intermediaries in
supporting transformative change. All contributions are based-depth case studies in four Gemma
regional innovation initiatives led by HEI. To allow insights into regional intermediation practices and
conduct analysis, semstructured interviews were conducted including intermediaries and participants
of regional innovation initiatives in the regi® of Darmstadt, Eberswalde, Augsburg and Goettingen.
This data form the core of the analysis and is investigated applying qualitative methods that are
complemented by quantitative approaches (Chapter Ill). The caselsdem selected, because they are
comparable in structural and formal parameters (e.g. publicly fundedled Etomprising additional
regional intermediaries, knowledge transfeiented) but are different in their primary goals: The cases
assessed in Darmstadt and Eberswalde are explitidiainabilityoriented while the two cases of
Augsburg and Goettingen focus on roansformative and thus conventional objectives, e.g. regional
innovativeness. The chosen sample of cases combined with comparative analysis allows identifying
distinctive and characterizing features of sustainabiitiented and HEfelated intermediation. The
following overview provides a brief summary of all five research papers, their key results, and policy
implications.

HEI-related intermediaries provide directionlito transformative change (Chapter Il and Chapter IlI)

Departing from the requirement to implement directionality in transformative innovation policy
practice, the chapter iThe ¢ ourrdaed intermediatiestinai na b i
povi ding directionality to r egi owmdatedintermediatient i on i
practices are affected by directionality challenges and on how intermediaries respond to these challenges
in order to support transformative change proegsswards sustainability. Tiavestigate the capability

of HEl-related intermediation to induce and maintain directionality, the paper builds on the directionality
challenges identified by Grillitsch et #2019)and connects them to roles of activities of intermediaries

in transitions (Kivimaa et al., 2019; Vihemaki et al.,, 2020Jo make Vvisible characterizing
intermediation practices that aim to address directionality cigdle the sustainabiliyriented

regional innovation initiatives of Darmstadt and Eberswalde are compared to the conventional cases in
Augsburg and Gottingen. For the comparative analysis, 63 interviews were conducted including
intermediaries from the adamia, industry, municipalities as well as from cBdiciety. The qualitative

content analysis provides insights into operational and strategical adaptations of intermediation practices
in regional sustainabilitpriented innovation initiatives that diffefrom conventional approaches.
Moreover, the identified adaptions of intermediation correspond to directionality challenges and allow
stimulating and prioritizing sustainability related innovation activities. First, in order to contribute to
sustainabiliy, intermediation focus on enabling groups of participants to align interests and visions as
well as to resolve conflicts by applying including and participatory methods. Regarding the capabilities
of participants, intermediaries in sustainabitityentedcases aim to facilitate cooperation and initially
provide an understanding of problems related to sustainability. This shared understanding is the basis
on which regional actors are enabled to legitimize and coordinate joint actions. Thereferelaltt|
intermediaries develop capabilities to take the moderating and guiding role in these processes. Second,
intermediaries build up specialized networks that include regional actors that are considered relevant or
feasible to enable transformative changeer€fore, intermediaries develop a specific actor selection
strategy that maleepossible the formation of actionable groups particularly including civil society
actors. Third, intermediaries raise awareness and sensitize participants regarding sugtairebliit

to stimulate a change of mindsets, regional policy anetataay practices by acting as role models or

by persistent engagement with sustainability. Thus, adapted roles and activities -odlatiel
intermediation in sustainabildgriented cass enable intermediaries to implement and provide



directionality, and thus to overcome a major impediment of transformative change towards
sustainability.

Building on the findings of the previous article, ChapterdlPr ovi di ng directi onal
Indicating the potentials of universitye | at ed i nt er me di aamseasadvantingGe r ma n
empirical insights on HElelated and sustainabiliyriented intermediation. Applying an exploratory
mixed-methods approach, this article concerns with thesgon on how HEtelated intermediaries
implement and provide directionality in sustainabilityented regional innovation programs in
Germany. In a first stefpased on qualitative analysis of the 63 intervieavset of 16 indicators

derivedthat daracterize how intermediaries proactively stimulate and prioritize specific innovation
activities in order to contribute to sustainability transitions. Following, to triangulate and test the
gualitative findingsan online survey that addresses 200 Gerndtanled regional innovation initiatives

and 265 transfer offices of German HEI is employed. The analysis of 112 fully answered questionnaires

of which one third of participants have €l assif
or i e providas Qquantitatively support for seven out of the 16 indicators. To prioritize innovation
related to sustaability, the results indicatéhat sustainabiliyoriented intermediaries in Germany

include sustainability in goal sets and strategies and mesthsir success with regatd sustainability.

In order to stimulate change processes initbended direction, hey aim to enable actors to act as

change agents and act as role models for sustainability related actions. Moreover, they adopt
participatoy methods to open up innovation processes to diverse groups of stakeholders. These practices
enable participants to align interests and jointly develop legitimized solutions for societal challenges.

The quantitatively supported characteristigsresent cpabilities that allowto prioritize as well as to

stimulate innovation related to sustainability. By revealing the potentials ofdiiEed intermediaries

to provide directionality, the mixeghethods analysis emphasize their role in transitions.

Next to ontributions to ongoing scholarly debates, this section holds implications for policymakers.
Both chapters find HElelated and sustainabilityriented intermediaries employ practices that allow to
prioritize and stimulate specific innovation activitieslahus to provide and implement directionality.
Therefore, HEkrelated intermediation should be considered a suitable instrument to provide
directionality to transformative change processes in regional level innovation policy. Moreover, Chapter
Il highlights that implementing directionality is related to the capability of-rtdted intermediaries

to induce and govern participatory and inclusive initiatives. Participatory methods for joint vision
building and initial problem identification are a preregeigor empowering actor groups to contribute

to transformative change. Therefore, to enable-t¢Hted intermediation that is capable to provide
directionality, transformative innovation policy should strive for the development of required
intermediatiorskills and competencies. As reflected in the data, proactive HEI internal transformative
processes towards sustainability are important to act as drivers of regional sustainability transformations
and to implement directionality. For this reason, suitam@vation policy instruments, for example
national funding programs that aim to promote sustainability transitions, should not only provide
resources, but complementarily focus on devel op
internal processethat allow to legitimize a prioritization of sustainability related innovation. The
findings of Chapter Il are reinforced by Chapter Ill, which finds several practices that allow
implementing directionality are employed in Hielated intermediation in G@any. Thus, as
capabilities are already existent in Hielated intermediation, this on the one hand corroborates the
suitability of HEk to provide directionality and on the other hand points towards a considerable
foundation for extending capabilitiey Bppropriate innovation policy effort@/ith regardto the latter,

current qualitaive datashow that HElrelated intermediaries are aware of their involvement in
transitions and enact their role as facilitators. Having one third of survey participants classify themselves
as sustainabilitpriented, involvement is also reflected in quantitative data.

The role of HEIrelated intermediation in transitions

As research on intermediaries in transitions has neglected the role of higher education institution (HEI)
related intermediaries in supporting sustainability transitions, ChapteiiPd&¥ing the way for

9



sustainability transitions? Supportive potentials of univenstgted intermediaries in regional

i nnovat i oranalyses stheeimualvement of HEdlated intermediation in sustainability
transitions. Conducting a multiple case study comprising 8énvigws with intermediaries and
participants of the four German regional and ##&l innovation programs, it analyses intermediation
practices in the assessed cases against the backdrop of the identified roles and activities of transitions
intermediaries(Viheméaki et al., 2020)The fndings show that HElelated intermediaries involve
proactively in roles that have been predominantly attributed to actors considered as transition
intermediaries regardless of whether they are sustainatwliyted or strive for conventional
objectives.HEI-related intermediaries contribute to sustainability transitions in a twofold way: First,
they indirectly improve preconditions for transitions fostering and mobilizing the potential of their
regional innovation system by articulating demands, aligmisigns and connecting different actors
expanding and building new networks. Enhancing learning and exploration in order to foster
cooperation, intermediaries help to improve conditions for mutual learning and knowledge transfer.
Furthermore, they are iolved in innovation support providing advice and support for regional actors.
Second, using particularly participatory and inclusive methods, they actively induce impulses for change
processes towards sustainability introducing concrete and regionatly §ittategies for the respective
industries and projects allowing for concrete steps towards sustainability. Moreover, the findings
indicate that sustainabilitgriented cases are more likely to actively induce change processes and to
involve in roles andctivities that are attributed to systemic and regiaged transition intermediaries
(Kivimaa etal., 2019) In contrast to that, the conventional cases involve in diverse sets of roles related
to enabling appropriate preconditions and therefore cannot be classified to a predefined type of transition
intermediary.

These findings again undersctie potentials of HEtelated intermediation in supporting sustainability
transitions as the examination reveals the involvement in transitions intermediation related roles and
activities. Chapter IV provides insights on how HElated intermediation prtices could potentially
support sustainability transitions. Policymakers should encourage and suppontelaiéd
intermediaries to develop capabilities to adapt and adopt activities supporting the preconditions for
sociatechnical system change. In pautir, intermediation capabilities to directly inducing impulses

for change should be fostered by supporting intermediaries in implementing participatory and inclusive
initiatives fitting their regional potentials. Additionally, the findings point towalgsiiportance of
implementing sustainability goals and commitments of regionalrellated intermediation activities to
enable change processes. For these reasons, policymakers should consider and emplajeHiEl
intermediation as complementary instrunt®e at the regional level to foster change towards
sustainability.

The following Chapter V AThe contribution of kn
and digitalization: Qualitative i nsifdlBltretated nt o f
intermediation by exploring its contribution to sustainability transitions and digitalization. It addresses

the research question on how knowledge intermediation consitoutistainability and additionally

explores how digitalization affésthe role of intermediation in sustainability. An explorative qualitative
approach based on 63 interviews with German-Hited intermediaries is used to gain insights on

their involvement in both interconnected transifwocesses. The article addses the gap concerning

the understanding of knowledge intermediation and transition intermediation and connects both strands

of literature, because HEelated intermediation has been predominantly classified as knowledge
intermediation. The analysis findiree major contributions of HEelated intermediaries to
sustainability transitions and digitalization. First, the dissemination of information and awareness raising

for transition goals via events. Second, the building of specialized networks thatrelanformation

and knowledge necessary for innovation processes to circulate. Third, the support of the implementation

of regional innovation processes that identify problems or promote technical solutions. Moreover,
regarding the correlation of bothatrsitions the analysis suggests an important role ofrel&ted
intermediaries that have not been discussed before. They purposeful identify digital innovation projects

in terms of sustainability and monitor digital innovation projects with regards tairsafsility.
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Intermediaries ensure the incorporation of knowledge and act as knowledge generators in transition
processes, because they are in the position to estimate the potential positive and negative effects of
digitalization on sustainability. Thusperating at the intersection of both transitions, Jthted
intermediaries are key actors in developing digitalization projects that avoid rebound effects on
sustainability or contribute to sustainability transitions.

From a policy perspective, this cafior intermediation that covers dissemination via events, networks

that allow to exchange information and knowledge, and implementation of change processes. Moreover,
the analysis indicates that the perception of sustainability and digitalization asrajeshtransitions
requires a procedural perspective that addresses the different progress levels of regional actors with
different activities. Moreover, the basis of a comprehensive,-fgpal transition support efforts are
low-threshold events that allowommunicating to a broad range of actors and ensuring their
participation. Concerning the regional organizational landscape, this indicates the need to strive for
complementary capabilities between different intermediaries. Concerning the scope of gaowled
intermediation policy, the analysis suggests two adaptions: First, knowledge intermediation approaches
should purposefully include missi@miented activities to support regional transition processes. Second,

the societal effects of knowledge and tedbgg transfer should be taken into consideration. As
reflected in our data, most current knowledge and technology transfer approaches presuppose desirable
effects, especially in digitalization projects, and neglect possible negative side effects afvhddng

they support. Their unique position at the intersection between creators and users of knowledge enables
HEIl-related intermediaries to fulfill monitoring functions valuable for a development teward
sustainabilityoriented innovation.

Digitalization and regional knowledge transfer: interdependencies and challenges

The final chapter of Dididlizmtiordand regionat knawiedge transtehh a pt er
interdependencies and challengesc oncer ns t he resear chdgptramsger i ons
contributes to digitalization and which challenges occur in related processes. The article aims to inform
future knowledge transfer and innovation policy. Addily, the objective is to make
interdependenciessiblein order to identify agnues for forthcoming research projects but not to strive

for in-depth results. To answer the research questions a set of 56 interviews with knowledge transfer
stakeholders from the regions of Augsburg, Darmstadt, Eberswalde, Goettingen, Osnabidiec
Hamover is included in anultiple case study analysis. The interviews are purposefully sarfiphad

two different studies on the role of intermediation and knowledge transfer that employ two different
interview guidelines. In line with the novel research questions applied, the data is analyzed inductively

and exploratively in order to identify chethges as well as the relevant interfaces between digitalization

and knowledge transfer.

The analysis reveals that knowledge transfer contributes to firm digitalization in several ways and that
supporters of knowledge transfer often apply digital instnimiéNithin regional knowledge transfer
systems, intermediaries disseminate relevant knowledge, establish specific networks and support
particular digitalization efforts. Digital tools play an important role in processing these activities as well
as in coperating within knowledge transfer systems. However, it also becomes clear that the
possibilities of knowledge transfer in digitalization are limited and that several chaliemeaisin

utilizing digital instruments in knowledge transfer. Challengesgitadization often consist of selecting

and implementing digital solutions, which cannot always be supported by academia. Further, it remains
challenging to initiate and establish trbisised network relationships and cross administrative borders
via digital channels.
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The course to sustainability: The role of universityrelated intermediaries in
providing directionality to regional innovation initiatives

Abstract

Implementing directionality is a major challenge for transformative innovation policy. Contributing to

a desired direction of change requires the proactive stimulation and prioritiaasipecific innovation
activities. These requirements for providing directionality, in turn, pose their own particular challenges
to stakeholders that engage in facilitating sustainability transitions. Against this background, we connect
the concepts ofitkctionality and intermediation to analyze the role of universtgted intermediaries

in providing directionality in sustainabilitgriented regional innovation initiatives. Therefore, we
address the influence of directionality challenges on intermesdian sustainabilioriented regional
innovation initiatives and intermediaries support for transformative change processes towards
sustainability. We conduct a comparative analysis of four German regional and unieersity
innovation initiatives basedn 63 interviews. Our analysis provides insights into operational and
strategical adaptations of intermediation practices in regional sustairabidibted innovation
initiatives. The adapted roles and activities of intermediaries we identify repnesgunses to
directionality challenges, and allow intermediaries to induce and maintain directionality. By extending
their capabilities and taking on new roles, universitated intermediaries help to overcome a transition
impediment and thus facilitateistainability transitions. By revealing the potentials of universitgted
intermediaries to provide directionality, the analysis emphasize their role in transitions and additionally
contributes to the ongoing discussion on how to implement directipimakiransformative innovation

policy practice.

Keywords
sustainability transition, directionality challenges, innovation policy, transition intermediary
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1. Introduction

The implementation of directionality is a major challenge for transformative innovation 8tbypt

and Steinmueller, 2018; Grillitsch et al., 2019; Haddad et al., 2022; Bergek et al.,Ia@B8)context

of sustainability transitions (STMarkard et al., 2012)conventional innovation policy concepts, with

a focus on strengthening R&D and innovation systems, have shown insufigiektet al., 2016;
Kuhimann and Rip, 2018)s they fall short in providing directionality by prdigely stimulating and
prioritizing innovation activities that contribute towards a desired direction of clf#gageand Truffer,

2019) Addressing this shortcomings, concepts such as innovation poli¢gch6t and Steinmueller,
2018)and t he O6next gener(BderaodhBoan,f201B; Kuhinana and Rim 208 | i c y
have been introduced and advanced in the last y8elnet and Kanger, 2018; Kivimaa et al., 2019)
These concepts take into consideration the requirements of providing directionality in transformative
innovation policy. Implementing directionality in innovation policy practice, in turn, poses distinct
challenges to stakeholders that engage in facilitating@Tlitsch et al., 2019; Bergek et al., 2023)
Although specific sets athallenges have been identified, that include the need to resolve conflicting
interests, to develop suitable governance capabilities and a shared vision in order to implement and
provide directionality(Grillitsch et al., 2019)it is still unclear how policy instruments should be
designed to address directionality challen@®ergek et al., 2023)which policy stakehders are
capable to induce and maintain directionality in policy pradiit@ddad et al., 2022and empirical
evidence is raréGrillitsch et al., 2019)

Grand societal challenges that are considered in new policy approaches not only need to be addressed
nationally or globallybut complementarily require responses and actions at the regiondedting
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et d., 2021) considering that transitions are also regional and flapendent phenomeftdansen and
Coenen, 2015)Accordingly, research on regional innovation system (RIS) has started to integrate and
emphasize directionality in new RIS approaches as the chalbeiegged RIS (CoRIS)TAdtling et al.,

2021) Within RIS, higher education institutions (HEI) are important actors as they engage as
intermediariegHowells, 2006)acilitating knowledge transfer and regional developni¥ioutie and
Shapira, 2008)especially by serving their third missi¢villani et al,, 2017) In the context of their
intermediary role, HEI serve primarily in knowledge intermediafnsuf, 2008; Hayter et al., 2018)
although their involvement in ST is analyzed in a growing remaf studiegTrencher et al., 2014;
Pflitsch and RadingePeer, 2018Baumle et al., 2023)Regarding the role of intermediaries in
transitions, research has not yet comprehensively considereteldidd intermediatiofKivimaa et

al., 2017; Kivimaa et al., 201@)nd neglected their potentia enablerg¢Kivimaa et al., 2020b; van
Lente et al., 2020; Vihemaki et al., 202f3cilitators(Kivimaa et al., 2019)and accelerato(&liedt et

al., 2018; Kivimaa et al., 2020aj ST.

In practice, acknowledging the importance of HEI, national funding programs in Germany, for example
il nmtoivve UhanderimsGChamge t hr ou g h? fdcus mmooollkoiatvenand N Re g
regional innovation programs led by HEickelpasch and Fritsch, 200%Yithin these publicly funded
programs, HEled regional innovation initiatives particularly focus on contributing to sustainability
transitions are existent that allow to analyze the effects of directionality challenges empirically. Against
this backgrond, we connect the concepts of directionality and intermediation in trangkinomn®aa et

al., 2019; Viheméaki et al., 202ap analyze he role of HElrelated intermediaries in providing
directionality in sustainabiligpriented regional innovation initiatives. Therefore, we address the
following research questions: How do directionality challenges affect the roles ofeldEdd
intermedaries in sustainabilitpriented regional innovation initiatives? And, how do intermediaries
respond to these challenges in order to support transformative change processes towards sustainability?
Contributing to the discussion of how to implement direwlity in practice, the aim of this paper is to
understand the capability of Hidlated intermediation to induce and maintain directionality. To answer

the research question, a multiple case st{¥ig, 2018) based on 63 serstructured interviews is
conducted. We analyze intermediation practices of-ld&linnovation initiatives in the four German
regions of Augsburg, Darmstadt, Eberswalde and Goettingen. To identify and analyze operational and
strategical adaptations of intermediaries and responses to directionality challenges, cases with and
without a focus on sustainability are compared.

The remainder of this article is organized as follows. Section 2 connects the literature strands on
intermediaies in transitions and on directionality in transformative innovation policy. On this basis, an
analytical framework for evaluating the roles and activities of intermediaries is developed in Section 3.
It combines directionality challenges on the basigesferic key features of RIS identified by Grillitsch

et al.(2019)with roles of activities of transition intermediarig&vimaa, 2014; Vihemaki et al., 20).
Additionally, Section 3 outlines the multiple case study method, interviewee selection and the qualitative
content analysis. Additionally, the cases are introduced. In Section 4, empirical findings from the
comparative analysis of the four casee presented. Section 5 discusses the findings, and Section 6
ends the paper with conclusions emphasizing the role ofrél&tied intermediation in transitions,
resulting policy implications, and avenues for future research.

2. Literature background

2.1 Intermediaries and directionality

HEI-related intermediation services and structures involved in knowledge transfer play an important
role in RIS (Uyarra, 2010)due to complexity and novelty of knowledge produced in academic

3 For further information selettps://www.innovativehochschule.de/foerderinitiative/uebdie-foerderinitiative
4 For further information see https://www.innovatiorstrukturwandel.de/strukturwandel/de/innovation
strukturwandel/wir _/wir __node.html
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organizationgPflitsch and RadingdpPeer, 2018)Knowledge and technology transfer offices have been
discussed in the context of HEI extensiv@hnto et al., 2015; e.g. Perkmannetal., 2@2%) 6i nnovat i
i nt er me(ldowalls 2006)sT6 complement this, a broad strand of literaiierg., Yusuf, 2008

Youtie and Shapira, 20p8iscusse&knowledge intermediariezsa heterogeneous group of Hiellated

or public actors fostering the transfer and commercialization of academic knowkadigeag et al.,

2017; Villani etal., 2017 . I n t his context, forming transfer
environments is particularly importa(ililler and Acs, 2017; Lahikainen et al., 2018)evertheless,

empirical analyses of HEElated intermediation suggest a more active involvement in intermediation
activities supporting regional transitiofi&encher et al., 2014; Baumle et al., 2023)

Yet another distinct literature strand studies the role of intermediation in ST. Transition intermediaries

have been synthesized Bsact or s and pl atforms that positivel
processes by linking actors and activitiesid their related skills and resources, or by connecting
transition visions and demands of networks of actors with existing regimes in order to create momentum

for socictechnical system change, to create new collaborations within and across niche agats)ol

ideas and markets, and to disrupt dominant unsustainable-soei@ h ni c al c(divinfaaeggur at i o
al., 2019, p1072) This broad definition can be explained by the heterogeneous group of actors covered,

e.g. online forums, consultancies, innovation funders, andjoeernmental organizatioiBischer and

Newig, 2016; Kivimaa et al., 202Qd)levertheless, HEI are not explicitly considered in the literature

review thatisthédasi s for the seminal def(Kivimaaeta. n2019)f [t r an

For ST, intermediaries fulfill a central function in supporting and accelerating change processes in socio
technical systemgran Lente et al., 2003; Gliedt et al., 2018; Kivimaa et al., 20d@rmediaies help

to translate sustainabilielated knowledge for inexperienced actors, recombine innovations for new
sectors, and influence contextual conditi¢@mith, 2007) Other activities include shaping knowledge
exchange withifHodson and Marvin, 2009nd between spatial are@anda et al., 2020poundary
spanning between networ@ésanda et al., 2020gstablishing minstitutional framework that fosters ST
(Smink et al., 2015)and coordinating in mul$takeholder settingéHodson et al., 2013Multiple
specific roles and activities of intermediaries in transitions have been synthesized and sunmerized
alia by Vihemaki etal. (2020) Kivimaa et al(2019) andGlaa and Mignoi2020) Although large parts

of the literature can be traced back imovation intermediariegHowells 2006) transition
intermediaries are distinct dte theirfocus on sustainability, soctechnical configuration, and long
term impact on technological trajectorifisivimaa et al., 2019)Neverthelessthe contribution of
knowledge intermediaries to ST by accelerating knowledge production has been em{Basjtezhs

et al., 2008; Tencher et al., 2014However, the role of academic knowledge transfer in ST is still
underexploredKivimaa et al., 2017)

2.2 Directionality

Since innovation policy has taken into account the complex needs of societal ¢Bsge and
Wieczorek, 2005)esearch has paid attention to the directionality of innovéEdier and Boon, 2018;
Grillitsch et al., 2019; Andersson et al., 202h)plementing directionalityds been identified a major
challenge to transformative innovation pol{@rillitsch et al., 2019; Bergek et al., 2028he concet

of directionality relates to the purpose and the normative orientation of transformative innovation policy
(Konnola et al., 2021and evolved from the necessity not just to generate innovation, but to contribute
to particular drections of transformative chang&/eber and Rohracher, 2010lore specifically,
directi onal i tpyoactive stimudafioa and gridritization od specific innovative activities

in order to contribute to a partidar desired direction t h a't e me r g-@psstrategiee m b o't
involving multiple economic, scientific and cisbciety actors complemented by governmental
interventions(Yap and Truffer, 2019)Although conceptual research on directionality has advanced,
e.g. by case studies in the energy sedtang et al., 2021)in urban waste managemgBugge et al.,

2019) and in terms of the circular econoifBauwens et al., 2020bhere is still little knowledge about

how to implement transformative policy instruments on an operatiewel (Grillitsch et al., 2019;
Grillitsch et al., 202Q) Next to this, reearch on directionality implementation pays attention to
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associated challenges but has not investigated how to overcome those identified impediments of
transformative change in policy practié&oth Grillitsch et al. and Bergek et al. found that providing
directionality itself is connected to multiple challen@@sillitsch et al., 2019; Bergek et al., 2023)

Grillitsch et al. (2019) identified directionality challenges in the design and implementation of
transformative innovation policy. Their framework relates direetion challenges for policymakers

and stakeholders to three generic features of innovation systems (see Table 1): First, challenges in
relationtoact or s6 i nt er eisclude pramotihg iosttytienal ertreptemeership towards

the change in sam-technical regimes, resolving conflicting interests between involved actors, and
developing suitable governance capabilities that consider the challenges of ST. Second, regarding
networks the challenge of coordinating directionality exercised by meltigiterogeneous actors from
different spatial and institutional contexts arises. Third, directionality challenges condestittagjons

include developing a shared vision among multiple actor groups that includes future scenarios and
identifies associateproblems, and setting actionable objectives that provide direction. Thus, although
the challenge are known, there is the need to analyze how to respond to these challenges in order to
address this major impediment to transformative change.

Table 1: Diregionality challenges (Grillitsch et al. 2019)

Features of innovation systems Directionality challenges

Actor interests and capabilities Promote institutional entrepreneurs
Resolve conflicting interests due to skewed distribution of power and resou
Develop capabilities in new forms of governance

Networks Connect and integrate directionality exercised by multiple types of actors, Ic
and globally
Institutions Develop shared vision among multiple actor groups

Set objectives that provide diremnt in a concrete and actionable way

Though not yet intertwined, research on intermediaries in transitions indicates a connection between
intermediation and directionality implementation that is to be asséssmdler to make visible the
potential capabilities of intermediaries in providing directionality. Kanda €2@20)determined that
intermediaries acting in between the actors, networks, and institutions of innovation systems are able to
facilitate ST by contributing to an overall direction through their influence on institutions. Regarding
actorsodo i nter eSsvamol et al(@020)higplighbthelinmportaneesof trust building and
conflict resolution, as well as brokering between actors and their interests. The role of institutions in ST
is often addressedylintermediaries through advocating and lobbying for policy renewal, as well as
policy implementatior(Kivimaa, 2014; Bustet al., 2017) Support for visiorcreation processes has

been mentioned as an especially important activity on the part of transition intermdtiadsesn and

Marvin, 2010; Kivimaa, 2014based on the articulation and shaping of collective expectations and
requirementgSovacool et al., 2020)

3. Analytical framework and methodological approach

3.1 Analytical framework

The literature indicates interdependencies between intermediation and directionality implementation,
but a beneficial interweaving of Bostrands of literature is missing. Thus, the potential capabilities of
intermediation to implement directionality in transformative innovation policies have not been explored
in detail. To analyze how HEElated intermediation is affected and how intefiages respond to
directionality challenge, we derive a framework connecting directionality challenges based on the RIS
approachGrillitsch et al., 2019and intermediation roles in transitiofdéihemaki et al., 2020)Using

the RS approach in combination with roles of intermediaries in transitions allow us to assess how
intermediaries target regional actors, networks and institutions in order to contribute to a particular
direction of transformative change.
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The derived frameworkiraws on the three features of innovation systems to waidlitsch et al.

(2019) attribute directionality challenge actor interests and capabilities (1), networks (2), and
institutions (3). These features are used for several reasons. First, RIS form the environment in which
the analyzed HEielated intermediaries primarily perform their roles and carry out thaiited.

Second, elements of regional innovation systems can be directly linked to the directionality of the
regional innovation prograrwithin which intermediaries operat&hird, assessment using the RIS
approach facilitates, (1) capturing what direcsility challenges intermediaries face and (2) analysing
how they attempt to overcome these challenges while addressing regional actors, networks and
institutions. To analyze the activities and roles of transition intermediaries in this context, the flamewor

is supplemented by threles and activities compiled Mihemaki et al(2020) Vihemaki et al(2020)
analyzed types of transitiontermediaries identified biivimaa et al.(2019)regarding their roles and
activities in support of ST: (1) articulation of expectations and visions, (2) building of networks, (3)
learning praesses and exploration, and (4) other roles. These roles are the basis for analysis that allows
to classify the activities of HElelated intermediaries with regard to supporting ST.

The combination of the approaches\inemaki et al(2020)andGrillitsch et al.(2019)results in an
analytical framework that relates the roles of transition intermediaries to actors, networks and
institutions of their regional innovation systems that they are targeting to induce directionality in order
to support STTable2 illustrates the framewaork, with columns showing intermediary roles according to
Vihemaki et al.(2020)and rows showing features of innovation systems accordi@gillitsch et al.

(2019) The activities identified byiheméki et al.(2020) that match certain combinations of
intermediary roles and innovation system features are listed in the corresponding matrix cell.

Table 2 underlines the variability of the roles of transition intermediaries with respect to innovation
system features. It also shows that the roles of intermediaries can be linked to the chasacterist
innovation systems. Nevertheless, roles are not exclusively attributed to a specific innovation system
feature but addresses different features of innovation systems The combination of the two underlying
frameworks in a new analytical framework tefere allowsto analyze how the activities and roles of
intermediaries in RIS are affected by a focus on ST that induces directionality challRelg¢ing a

broad array of intermedi ariesd roles anrigedacti vi
framework is suitable for an exploratory research approach in order to analyse if and hoelakesl
intermediation supports directionality.
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Table 2 Analytical framework showing the activities of transition intermediaries inifigfilertain roles and supporting ST addressing different features of

innovation systems.

Articulation of expectations and
visions (1)

Roles of transition intermediaries

Building of networks (2) Learning processes and exploration (3)

other roles (4)

Features of innovation systems

Actor - Articulation of needs, expectations, - Aligning actors (or their interests) and options - Advice and support (including tailor made - Advancing dayto-day activities to advance
interests requirements - Facilitate vertical and horizontal cooperation info) transitions
and - Speed up application and - Facilitating ceoperation between actors - Configuring innovations - Arbitration (based on neutrality, trust)
capabilites commercialization of new technologies - Negotiating between interests and prioritiesto - Creating conditions for learning by doing ar - Identifying, mobilizing actors
- Strategy development create a consolidated vision using - Job creation
- Providing, managing or finding funding - Education and Training - Project design, management, evaluation (e
- Knowledge gathering, processing, generatic complex, longterm innovation prjects)
and combination - Providing professional services
- Prototyping and piloting - Representing users at the niglegime
- Qualifying the characteristics and suitability interfaces
of innovations for various contexts - Seeking consensus, organizing discourse
- Translating new technologies to users
Networks - Articulating demands of the users - Brokering and gatekeeping - Advancing exchange of information - Developing shared infrastructure between
- Assisting others imrticulating the - Connecting experimental projects - Dissemination projects
direction of change - Creating and managing networks informing the - Investments in new businesses - Managing external relations of the projects
government
- Creating and managing networks to lobby for
transition oriented policies
- Developingconnections between groups of acto
- Facilitating between the niche and dominant
configurations
- Formation of knowledge sharing networks, e.g.
platforms
- Network creation and facilitation
Institutions - Aligning niche performance with - Facilitating policy dialogue (e.g. policy forums) - Collecting evidence for key policy issues - Brokeringbetween different organizational

prevailing policy discourses

- Campaigning, advocating, (targeted)
lobbying

- Influencing political vision building

- Promotion of sustainability related
aims

- Technology assessment & evaluation (for
policy development)

or local national priorities

- Influencing new legislation and standard
setting

- Policy design

- Policy implementation

- Policy support

- Policy translation

- Standard creation and accreditation

Source: Own depiction based @Gnillitsch et al.(2019)andVihemaki et al(2020)
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3.2 Case selection and methods

This paper applies a multiple case study methodology that analyses differences betweg¥ircases
2018)to gain indeph insights into how HEtelated intermediaries in regional and Hé&dl innovation
programs are affected by their focus on directionality and how they aim to address directionality
challenges. To further theoretical insigfiEsenhardt, 1989n a dynamically evolving research field,

it applies qualitative methods that have proven suitable for intermediary re§eatzin et al., 2016;
Kanda et al., 2018; Kivimaa et al., 2020b)

The cases were identified and selected based on an initial review of recent policy programs funding
regional innovation initiaties in Germany. The selected cases are regions with publicly funded projects
supporting knowledge transfer and innovation, with a strong emphasis on regional impact and
universities coordinating the initiatives in Darmstadt, Eberswalde, Augsburg, andinGerett
(descriptions see Section 3.3). The comparative analysis concentrates on the effects and differences that
occur from focusing on ST: two cases, Darmstadt and Eberswalde, explicitly focus on ST (sustainability
oriented cases), while the other two paiity aim to contribute to other innovation goals and, therefore,

do not have a normative orientation toward sustainability (conventional cases). Referring to literature
on directionality discussed above, the focus on sustainability evokes distinctivgodakty related
challenges. Therefore, comparing innovation sustainagitignted cases with conventional allows to
pinpoint the effects of directionality challenges from operational and strategical differences and to obtain
contrasting results.

In order to consider different forms of policy supported path development, the cases represent different
types of region§Todtling and Trippl, 2005; Isaksen and Trippl, 2014; Grillitsch and Ash2018) In

each of the two groups one region is more urban and one is peripheral (see Table 2; Section 3.3). While
in peripheral regions support systems for innovation are considered weaker and limited, urban regions
possess stronger and more corhpresive structures for innovation support. Furthermore, in urban
regions specialized industries are more likely to exist, while peripheral regions often do not have
specialized industrig&rillitsch and Hansen, 2019)

In total, 63 semstructured interviews were conducted in four regional innovation programsgbiee

3for an overview). Questions centered on the roles and activitieeohiediariegKivimaa et al., 2019;
Vihemaki et al., 202Q)asking about the structures and characteristics of knowledge transfer, the
involved actors, innovation processes, the embedding of the program in the regional context, and
contributions to ST were asked. The questionnaire was composed of open questions, using guiding
guestions with followup subquestions to ensure the reflexivity the interviews (Questionnaire see
Appendix A). Additionally, information on professional backgrounds and position in the regional
innovation system was collected to gain information on contextual factors. The interviewees represent
the diversity of intamediaries involved in HEled regional innovation program in each case (List of
interviewees see Appendix B). The selection strategy followed the principles of purposeful sampling
that is, including a comparable set of intermediary actors in the fourediffease study regions from
academia, industry, public administration, and civil socid@iye interview material gathered was
sufficient to reach theoretical saturati@laser and Strauss, 2017)
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Table 3: Case overview amdimber of interviews per region

Case Case A Case B Case C Case D

Region Darmstadt Eberswalde Augsburg Goettingen

Federal state Hesse Brandenburg Bavaria Lower Saxony

Characteristic Urban Peripheral Urban Peripheral

Assessed initiative s:ne region 4.0 HSA_transfer SNIC

Focus Focus on system Focus on regional ST Focus orbuilding Focus on
innovation for networks innovativeness
sustainability

Number of 17 18 13 15

Interviews

In each region, at least 13 interviewees were identified and selected from exploratory diseusbsions
website evaluations (see Table 2). From February to September 2020, 63 interviews were conducted
(see Appendix B). Because of the COVIB pandemic, all interviews except one were conducted via
online video tools or telephones. The interviews lastecthf34 to 138 minutes. The material was
recorded and transcribed, except for two interviews that were logged by the interviewers. The material
was coded using the software MAXQDA. In addition to the interviews, internal documents, as well as
the reports ashinformation published, were collected and reviewed.

Based on a qualitative content analykigckartz, 2018)the study uses a mix of deductive and inductive
codes for its collaborative analysis. In thetfatep of the analysis, focusing on the first research question

on strategical and operational practices, we use deductive categories informed by the derived framework
for i nnovation system features, t r anshletd) on i nt
supplemented by inductive coding where necessary. We collaboratively coded and compared the
material in order to reveal differences in intermediation practice between sustairaiglityed and
conventional cases to make visible effects of diredtity. In a second step, addressing the second
research question on how directionality challenges are addressed, the coded material of sustainability
oriented cases was summarized and categorized with regard to directionality challenges to identify
stratgyically and operational responses that allow to overcome the challenges. To ensure reliability and
validity of final results, in each region, a digital workshop took place presenting preliminary results,
receiving feedback, discuss results, and refinglimsi

3.3 Case Overview
Sustainabilityoriented cases

Case A:The city of Darmstadt is located in the Frankfurt metropolitan area in the middle of Germany

and has the fourth largest number of citizens in the state of Hesse. It is characterized by &e extens
university and research landscape. Next to several smaller HEI and research institutes in Darmstadt, the
Dar mstadt University of Applied Sciences (6h_da:
Technical Uni ver sity Drab being and of the eddidduniyversitieg/int h t h
Germany for engineering research and teaching, the h_da gives more attention to its economic, social,
media and design departments, though engineering remains to play an important role.

The analyzed initiative:ne(system innovation for sustainable development) started in 2018 as part of
the "Innovative University" funding initiative by the Federal Ministry of Education and Research.
Pursuing the goal of creating and applying mutual transformative knowleagéar activities to foster
learning processes and sustainability transitions with partners from industry and civil sonitas

a strong orientation towards sustainability. The orientation towards sustainability is informed by
previous internal iniitives to support sustainability. To make possible system innovatioa,
developed an innovation and transfer platform as a core element to initiate cooperation and to support
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participating actors align visions and implement projects on sustainabtiligicges. Project partners
to s:neinclude actors that especially engage in sustainability transitions like the Institute for Applied
Ecology.

Case B:The city of Eberswalde is located in the negtistern part of the federal state of Brandenburg.

It is situated between the metropolitan areas of Berlin and Stettin and characterized by agriculture and
small and medium enterprises (SMEs) except for a limited humber of petrol and chemical industries.
Additionally, there are large biosphere reserve areas teatparsely populated, but contribute with

nature sights to touristic services. One central actor of the regional innovation system is the Eberswalde
University for Sustainable Devel opment (6HNEE®S)
sustainability specializes on sustainable production and rural development.

This study analyzed the initiativeegion 4.0t h a t is part of the funding
Il nnovation in Regionso by the Feder al Miani stry
transdisciplinary regional innovation network supporting sustainabitignted innovation. It is led by

HNEE that is the central actor for knowledge transfer and innovation support in the peripheral region.
As one unique feature, starting in the 14890s the university has comprehensively converted its
educational, scientific and transfer activities in order to consider sustainable development, expressed
e.g. by the renaming of the university in 2010. The project comprises three fields of acticare tha
agriculture and regional nutrition, public services and infrastructure and +oaiteinéed tourism. The

fields of actions represent the regional endowments and were developed jointly with regional actors that
also are participants of the alliancerfad by launchingegion 4.0 Important regional partners are
regional business development agencies, the regional transport company as well as the municipality
utility company. Furthermore, HEI from Berlin as well as other Brandenburg regions are talting pa
evaluating and accompanying the project.

Conventional cases

Case C:The city of Augsburg is located in the western part of the federal state of Bavaria. Augsburg

and its greater surroundings including Munich and Nuremberg form one of the strongestiecoaas

in Germany. Additionally, two HEI and several research institutions make Augsburg a knowledge
intensive location. A unique regional aspect is, dating back in the 1990s, multiple and heterogeneous
regional stakeholders established the local ag@idanitiative in the city of Augsburg. Forming
committees called fiagenda forumso that address ¢
the municipality, they aim for a cooperative and sustainable city development.

The assessed initiative l&ddy t he Uni versity of ApplHSA tanskeci enc e ¢

and refers to itself as fagency for cooperatiwv
Al nnovative Universityo and it devel kpsudeatnd t es
service learning and alumni networking. Project goals are to support and improve knowledge transfer

activities, by providing a transfer Atool boxo fo

actors through cooperative projects withg. schools, museums, civil initiatives or associations.
HSA _transfeiincreases the visibility of transfer activities for civil society with a strong emphasis on
internal and external communication.

Case D:The city of Goettingen is situated the southihaf federal state of Lower Saxony between the
metropolitan areas of Hannover in the north and Kassel in the south. Goettingen is home of three HEI
and multiple research institutions while the economy of its more peripheral environment is mostly
influencedby SMEs except for a few major companies, e.g. in life sciences. For the southern part of
lower Saxony, the HEI of Goettingen are important actors referring to knowledge transfer and
innovation support.

The initiative led by the University of Goettinges1 $NIC (Innovation Campus in Southern Lower
Saxony) that was established in 2016 on behalf of regional intermediaries and is funded by the federal
state of Lower Saxony. The catchment are&NfCis not limited to the city of Goettingen but also

25



includessurrounding counties as well. It refers to itself as an innovation network and connects HEI and
research institutions with other regional intermediary actors as chambers and municipalities to support
the transfer of knowledge to local stakeholders andgtef the knowledge transfer structure without a
specific sustainability orientation. Providing interfaces for actors to conne@&Ni@&program aims to
strategically improve the knowledge economy and
and also cooperatively with participating HEI knowledge transfer offices, it provides multiple
innovation support and transfer activities including, e.g. an innovation acceleratgadmtiste orsite

and networking events, funding support, innovation sagwand innovation consulting.

4. Results

The findings from the comparative analysis that includes sustainankgted and conventional cases

are presentefibllowing the structure of the analytical framework in order to make visible effects related
to directionality challenges that occur from a sustainabdlitgntation, and to identify strategical and
operational responses of HEdlated intermediaries inrder to stimulate and prioritize innovation
activities in the direction of ST. In Section 4.4, the findings are attributed to the directionality challenges
identified by Grillitsch et al(2019)

4.1 Actor interest and capabilities

In Case A and Case B, HEdlated intermediation roles that target interests and capabilities of regional

actors are affected by the sustainability orientation efabsessed initiatives. Intermediation efforts

focus on enabling actors to act as change agents by education and training. As one interviewee in Case

B explainedAi The primary aim is to impart competenci es
sustaindle development should not impart knowledge as much as classic environmental education, but
rat her s ki (32 B_Pdblic admaisttatiorg item @3).

Referring to the role to articulate expectations and visions,-releled intermediaries face
communication barriers between project participants resulting from heterogeneous backgrounds. The
interviewees found it difficult to communicate i
Differences in communication cultures given their regpeatconomic, academic, governmental, or

societal backgrounds complicate joint knowledge transfer projects. Additionally, the encountered
challenge is intensified by the fact that the involved participants lack a consistent understanding of
sustainability. Heterogeneous backgrounds, moreover, result in reservations regarding communicating
and cooperating between groups. While interviewees from Case C and Case D also speak of these
difficulties, the complexity of sustainability in Case A and Case B intesstfie need to advance
communication efforts in relation to expectations and visions. Intermediaries describe translation a key
role in enabling cooperation and-ceation, aligning involved actors and their interests, and facilitating
innovation betweeh e t e r 0 g e n €So luhink its a bitofra diplomatic role, that is, to understand

what the problems of the individual actors are, to understand at the same time, to speak different

| an g u 40§ & sAcademia, item 57). In order to address ideuwtifieallenges in communication to

allow for cocreation, intermediaries in Case A developed a glossary containing key terms and
definitions important to understand the initiatdi
to contribute to transfmative change. It provides common ground for communication and interaction

with internal and additionally to new participants and external actors. In Case B, communication
between actors from different backgrounds is facilitated through small group exdmgpplication

oriented content and settings that allow informal exchange.

In Cases A and B, intermediaries proactively identify, select and align groups of heterogeneous
participants in order to build networks capable of contributing to ST. Aimingy&iem innovations, in
sustainabilityoriented cases individual intermediation, such as sifigteinnovation support, is not in
center of intermediariesd attention. I n contr as:i
initiate processeat address and involve actors, such as industries, value chains, or heterogeneous
participants from their regions. In Cases A and B, the interviewees describe the initiation and moderation

of multi-actor processes in subprojects as key intermediatioritpc@One interviewee in case A stated:
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i é] I am the moderator in our transfer process

university and practice in such a way that together we can achieve a change in the direction of

sustainabled e vel opment . That (13sA_Acgdenfiaaitem Lljnteraneédiaresin r ol e .

sustainabilityfocused programs also aim for settings with heterogeneous participants, because these are
expected to facilitate transition processes. Consequentlymietiéaries reach out to societal actors as

for example foundation, schools or churches. Furthermore, intermediaries in sustaiogbitityd

cases face the challenge of persuading actors to participate in regional innovation projects. Potential
participaits are described by interviewees to have difficulties in estimating individual benefits of
engaging in sustainability projects in advance. Instead, interviewees report reservations regarding
sustainability efforts that include individual overextensionlaigt expenditures. To convince actors to
participate, intermediaries in Case A initially foster the creation of a shared understanding of the
problems related to sustainability. Consequently, efforts to convince potential participants to take part
in sushinability-oriented initiatives are increased in comparison to efforts in conventional cases that
focus on individual innovation support.

Intermediaries in sustainabiliffpcused programs closely moderate and accompany initiated innovation
and transition mpcesses beyond initial stages. They support actor learning processes and exploration
capabilities that enable regional actors to contribute to ST. Thus, intermediaries in Cases A and B adapt
and implement participatory methods. Additionally, one intervidarifies the goal to resolve

conflicting interests by applying participatory methoisAnd t he i mportant 't hing

participatory exchange in order to resolve precisely these conflicting goals. And yes. And to find
sol ut (3% B _#cadenad, item 137). The applied participatory methods serve to identify and

(

devel op a common wunderstanding of rel evant prob

contribution to sustainability and to avoid conflicting individual intergst$: h e r s® many ideas for
sustainable development and recommendations on what should be done, and yet relatively little
happens. And in our project, we are looking at how we can implement them. In other words, we are

working on things that can be implemented bscau t hey have been devel

(7_A_Academia, item 53). In Case A, actors aim to enable relevant participants to develop a common
understanding of impediments to system innovation in specific-$edmical systems. Thus, they use
participatory méhods to allow solutions to be developed and legitimized inside the group of involved
participants. The selected participants develop solutions in moderated workshops, targeting system
innovation in specific value chains. In practice, based on future rsfzgnaroblems are forecasted and
suitable responses are formulated. The intermediaries thereby aim to align actor interests and raise their
awareness of opportunities for joint action in order to enable participants to contribute to ST. In Case B,
intermaliaries aim to integrate existing local initiatives into their superordinate program objectives.

They seek to form a core group of potent region

broad regional alliance. In later stages of the subpsjuty encourage additional regional actors to
become involved in transition efforts and thus extend the variety of participants. The intermediary
activities help guide and direct expectations, visions, and eftoverd sustainability in implementation
processes. Thus, intermediaries adjusted resources and capabilities not only to initiate transitions
processes but also to closely moderate and coordinate the implementation of induced changes.

In contrast to conventional cases, intermediaries in CasedACase B additionally consider their
knowledge transfer activities systematically in terms of their potential impact regarding transformative
change. New intermediation methods and concepts are adopted to improve intermediating efforts

targeting sustainabl i t y . In Case B, a research ~center of
W

established, and in Case A, external medi at or s
capabilities. Consequently, intermediaries reflect their roles and enkiagiceown capabilities in
supporting ST within their regional project structures. The intermediaries act and operate according to
an operationalized and concrete strategy of change on university or project level toward sustainability,
because they are awesof the possibly that the focus on sustainability can be challenged by actors.
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4.2 Networks

The strategic decision about sustainabiditientation shapes networks of regional innovation programs.
Directionality poses challenges in building and sustgimietworks concerning the role of articulating

the actorsd expectations and visions. The select
and the inclusion of new project partners in the assessed cases vary based on whether thereiis a focus
sustainability or on conventional transfer objects.

The sustainabiliiso r i ent ati on of regi onal i nnovation progr
strategies for network building and expanding network capacity. To support innovations, in
conventional Cases C and D, intermediaries concentrate their knowledge transfer activities on bilateral
projects. In contrast, in Case A and Case B a more deliberate perspective is implemented on choosing
whom to include in their networks and how to organizermediary activities. Interviewees report that

the selection of participants included a discussion of their potential contribution to prospective system
innovationnn So we al ways | ook closely at who we need f
generally relevant actors for all of them. But rather the specific, relevant actors, so todspeak.
(3_A_Civil society, item 71). Instead of considering companies solely, intermediaries in sustainability
oriented cases focus on targeting a broader rangetofs: public organizations, such as schools,
environmental protection parks, and museums, next to organizations concerning civil society, such as
churches, NGOs, and artistic actors. The interviewees in Case C and D perceive the limited number of
participants in their networks as a major problem for their goals. Consequently, they intend to increase

the number of network members. Intermediaries in Case A and B evolve their strategy to find network
member s that are qual i fgoadge.g, byshamhexpedtabonsard visians.t h e
Therefore, they aim not for extensive but specified and actionable netviMM&sieed to partner with

those, with the actors who can really make a differe@8."A_Academia, item 71). Moreover, when
intermediaries in Case A discuss new collaborations, incumbent actors that support the existing regime
are not chosen, due to their low expected impact on system innovations.

Network building is impacted by contextual conditions where the networks are embaddidamic
developments over time. The assessed regions are characterized by different social and economic
conditions. While Case A and Case C intermediaries benefit from urban environments with various
potential network partners, Case B and Case D awemfed by more peripheral conditiofisi t hi n k
that is perhaps the biggest problem [ é], that w
i nnovative projects can be i mplemented [€é]. This
On the ondnand, this makes it easier because we only have to start the knowledge transfer once. On the
other hand, it also leads to a high workload for the actors and requires a lot of flexibility in order to

|l ook at projects acr (3B Adhdemid, ekemed). intefvieweds taanuddn a c t |
regions describe a more diverse portfolio of potential network partners with knowledge about guiding

ST to develop networks. In Case A, actors rely specifically on resources of specialized sustainability
orientied organizations. Interactions to shape specialized networks require time to build up capacities

and to engage actors in system innovations. In both Case A and Case B, interviewees describe a long
term process, with decades of sustainabdifgnted netwiking and knowledge transfer project
experience. In Case B, the sustainability focus has been described as being the core of the strategy of
the universityi Y e s . So we actually only work under this
oureffotsga n t his direction. And | c 83 B Amdemih, jtems p e a k
135). In Case A, informal networks have existed since the beginning of the 1990s, with a research group
behind the program that focuses on sustainability establisH&9ih

Learning and exploration in networks differ according to the objectives pursued. Interviewees in Case

A report that they concentrate on capability bui
partners. Thus, the selected actors arenohéd to support system innovation. In Case B, emphasis is

placed on the inclusion of new partners from the existing regime so as to establish sustainiaipilég

innovation in traditional industries. In Case C and Case D, learning and exploratitesenibed more
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as building up individual capabilities and overcoming difficulties in finding appropriate innovation
partners due to the projectds structure.

4.3 Institutions

Intermediaries in sustainabiliyriented cases experience institutions such asirgx laws, regulations

but also actorsodé routines as i mpedi ments. Interyv
unsustainable trajectories. The analysis suggests that intermediaries with sustaorahiliagion

therefore address ingsitions more directly than conventional cases when performing their
intermediation roles.

Articulating expectations and visions is a common role among intermediaries in all examined cases.
Nevertheless, there are activities distinct to cases that aainsidlity-oriented. Intermediaries in Case

B and Case A actively challenge existing institutions and aim to develop solutions aimed at more
sustainable technological trajectories by inciting public discussions with practitioners about
sustainability at eents like workshops. HEklated intermediaries in Case A and Case B also promote
sustainabilityrelated aims when communicating with stakeholders. In this way, they aim to place
sustainability objectives on the regional political agenda, e.g., the gbatoiming a showcase region

in terms of sustainable development in Case B. They also facilitate the implementation of sustainability
oriented policies by identifying impediments in complex constellations of actors influenced by
institutions and providingesearckbased strategies regarding how to overcome them. Promotional
efforts also include leading by example, such as establishing rules for sustainable event planning and
procurement or implementing certified environmental management to demonstrateilifessib
regarding the status quo and set best practices for orientat®o i n any case, the r
That is, how we organize our events. That it's all done with sustainable procurement, so there's simply
a guideline. We set an example of whaa p o 19 iBbAcaslemin, item 154). In Case A and Case

B, the focus on ST functions as a guideline for all activities, as well as measuring success, intermediaries
also articulate visions and develop transformative strategies regarding sustainadtgprdent
internally to address current practices in their organizations, which complicates amtr
transdisciplinary research intended to solve sustainability problems.

The intermediaries aim for a close relationship with regional governments, coantdesunicipalities

t o i nf | ueSonityeu rglatelthis o the region, we have a very active role. That is also confirmed
[é]. So if we start with the city, there is now
plan and so on. Thee ar e al | things t hat we have basi

(33_B_Academia , item 77). In sustainabi#dgiented cases, intermediaries include actors from public
administration, politics and business as well as societal actors in the innovatiesgon a specific
sustainability problem, including its institutional framework. Furthermore, in the context of Case A and
Case B, teaching sustainabilityiented knowledge and competencies at the universities enables
graduates who begin working in fegal organizations to act as change agents seeking to overcome
unsustainable routines. Sustainabitityented intermediaries also follow a participatory approach to
setting rules and goals within their own structures. In Case B, intermediaries proenoteation of
success indicators for the project in discussions with all relevant actors in the region.

Reflexivity is important in overcoming institutional impediments. Although in all cases reflexivity is
reported important for learning, intervieweesdases A and B have developed strategies to enhance

their reflexive capability. With the goal of overcoming disciplinary thinking routines, e.g., a specific

team in Case A helps intermediaries and innovative actors within the project reflect on theanihter
transdisciplinary collaboration, identifying challenges and considering solutions. In Case B,
interviewees highlighted the importance of reflecting on agpecific understanding of sustainability

and corresponding innovation process. Furthermotesnrediaries focused on ST tend to see learning

as an important activity to change institutions in terms of the status quo. In Case B, interviewees expect

that impulses provided by their constant engagement with sustainability raises awareness andiywill slo

change rules and routines in regional organizatign$: T] hey C 0ome i nto cont ac
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conversation. [é] So | believe that this constan
is already having an effect. And, of course, thdestis and university staff, who are important anchors

or transfor mer s, so t o s(ROeE Kcadenian itern h39). Im €age QN a n
intermediaries identify cognitive rules and practices of stakeholders impeding ST through surveys and
workshops, subsequently attempting to develop a new institutional framework to overcome these
impediments, taking into account potential rebound effects. In Case C and Case D, changing practices
through learning is also of importance; however, intermedianekttefocus on facilitating innovation

in general by including actors from science, economy, and society in innovation collaborations.

In addition to these roles, intermediaries focused on ST also translate political aims and strategies at
international ad national levels, such as the UN Sustainable Development Goals and subsequent
national sustainability strategies, into the regional context.

4.4 HEl-related intermediaries addressing directionality challenges

Operational and strategical adaptations o&nmiediation practices in regional and sustainability
oriented innovation initiatives are elaborated in Section 4.1 to 4.3. Table 4 relates the identified
adaptions to the six directionality challenges identified by Grillitsch &2819) In this way, it is
revealed how intermediaries aim to provide and implement directionality by proactively stimulating and
prioritizing sustainability relatechnovation activities and change processes in order to contribute to
overcome a major impediment of ST.

Referring to the directionality challenge pfomoting institutional entrepreneursntermediaries
proactively identify and include actors that arlevant to regional transformative change and enable

them to cooperate, e.g. by acting as translators between heterogeneous groups. Selected and included
actors are willing to involve in sustainability related innovation and, supported by the HEI introduced
initiatives, are made capable of acting as change agents based on an understanding and also raised
awareness of sustainability related challenges (Row 1). Intermediaries contritesigte conflictsby
empowering participants to align their interestsl to induce joint change processes. Potential conflicts

are reduced by enabling groups of heterogeneous actors to develop shared visions and legitimated
contributions to ST on the basis of a common understanding of relevant sustainability problems (Row
2). They address the challengedefveloping suitable governance capabilitigsadopting participatory
approaches and methods they focus on. Additionally, developing moderation capabilities for the
interaction of actors allows to guide and accompany-lasting transition processes (Row 3).

Al igning actorsd interests andcondeetvaed iriegratethe s har ¢
directionality exercised by multiple types of actors. In order to meet this challenge related to networks

in RIS, intermdiaries complementarily develop actmlection strategies that take into consideration

the potential impact of participanta.sustainabilityfocused cases, intermediaries aim to establish long

term cooperation of a broad range of heterogeneous actbistagrate existing regional sustainability

initiatives in order to connect multiple actors that are identified as relevant to the projected transition
effort. The related activities also contribute to overcoming challenges regarding institutiongartyird

initiatives with common preferences regarding sustainability are integrated to bundle efforts in terms of
common interests (Row 4).

The participatory approaches aiming on the developmeshizoéd visionand solutions using including
scenario proce®s with a broad range of stakeholders, make possiblereaton. Making
heterogeneous actors groups work together, it allows participants to induce a change of existing
institutions (Row 5). By formulating explicit objectives and by forming sustaingiliented
initiatives, focusing onactionable transition strategigsand closely accompanying Hifiduced
transition processes, intermediaries support actors in finding and maintaining directionality. Moreover,
acting as role models regarding sustainghbiklated dayto-day actions, they aim to incite and promote

a change of mindsets (Row. 6
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Table 4: Directionality challenges and responses of-kted intermediaries

Features of innovation Directionality challenges (Grillitsch et Responses of intermediarieso meet challenge

systens al., 2019) in regional contexts
1 Actor interests and Promote institutional entrepreneurship Identify and include willing actors and make the
capabilities capable to act as change agents
2 Resolve conflicting interests due 1 Enable groups to develop legitimatedlutions
skewed distribution of power an and align intereston the basis of a commo
resources understanding of relevant problems
3 Develop capabilities in new forms ¢ Adopt participatory methods and devel
governance moderation skills
4 Networks Connect and integrate directionali Develop an actor selection strategy for ldéagm
exercised by multiple types of acto cooperation and build networks specialized
locally and globally sustainability
5 Institutions Develop shared vision among multip Enable actor groups to develop shared vision u:
actor groups scenario processes and include and integ

visionsinto policy

6 Set objectives that provide direction in Establish a concrete and actionaBIEstrategyin
concrete and actionable way co-creation with participantsand accompany
transition processes to provide and maint
direction

5. Discussion

Intermediation and directionality are the center of recent scholarly debates on how to support and
facilitate sustainabilityransitions. Connecting both research strands, our findings highlight the necessity
to consider HEfrelated intermediation as a potential instrument to provide and implement directionality

in transformative innovation policy practice and thus emphasizeléhef HEI in regional sustainability
transformations. More particularly, our analysis contribute to the ongoing research debates in a threefold
way:

First, the analysis of HHielated intermediaries addressing directionality challenges contributes to th
ongoing discussion on how to implement directionality in innovation policy practice as research has
primarily concentrated on identifying challenges related to directior{@itllitsch et al., 2019; Bergek

et al., 2023)but yet not explored suitable responses. Thus, in contrast to the findings of G(RIX26

and Parkg2022) in the assessed cases, conflicting interests are dealt with participatory processes to
align interests and to develop a common understanding of sustainability problems among participants at
first before working on solutions. So, this study addresses the call for empirical assessment of how
directionality is implemented in practi¢&rillitsch et al., 2019; Haddad et al., 2028) providing
detailed insights on how intermediaries in H&ll and sustainabilitpriented regional inntion
initiatives induce and maintain directionality. Intermediaries in the sustainatnilitgted Case A and

Case B address directionality challenges by strategical and operational adaptions of intermediation
practices that affect actors, networks amgtitutions (see Table 4).

Second, regarding the intermediation roles of ldklimaa et al., 2017; Kivimaa et al., 201%e
corroborate that HEflelated intermediaries engage in roles that predominantly have been attributed to
transition intermediarieBaumle et al., 2023)n contrast to Kivimaa et a[2017) our analysis in the
context of academic knowledge transfer find H&hted intermediaries in Case A and B capable of
involving in roles that support transformag change and that include facilitating activities beyond the
commercialization of academic knowledge. Moreover, taking the lead in regional innovation initiatives
with sustainability orientation, data show that HElated intermediaries are aware ofithmles
regarding the support of sustainability transitions and take responsibility. Next to this, applying the
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framework of directionality challenges on intermediaries, our analysis confirms indicated linkages
(Kanda et al., 2020; Sovacool et al., 20209 therefore adds an analytical perspective on intermediation
in ST that allevs for a better understanding of how intermediaries promote transitions processes in
innovation policy practice.

Third, revealing the capability of HEélated intermediation to provide and implement directionality to
overcome a major impediment of transhative change, we contribute to the understanding of the roles

of HEI in regional transformative innovation policy. Our study underscores the role of HEI in RIS as
they are able to engage as drivers of regional transformative change. However, in bathlslitt

oriented cases that can employ the necessary capabilities, the leading HEI have undergone internal
change processes informed by sustainability beforehand the introduction of the assessed initiatives. This
legitimizes the prioritization of innoti@n activities related to sustainability. Furthermore, both
initiatives rely on public funding programs to acquire necessary resources to develop sustainability
oriented intermediation and knowledge transfer capacities. Thus, while we find strategicnadpt
prioritize sustainability are closely connected to internal change processes, the operational
implementation of new intermediation practices to stimulate innovation activities contributing to
transformative change are depending on additional edteesources. Thus, our empirically study
additionally helps to a better understanding on how to induce processes to reorient RIS towards CoRIS
approachegTddtling et al., 2021)We argue that due to the availability of both requirements, in Cases

A and Case B the HEI are able to employ the innovation initiatives to nurture changespsomwards

CoRIS that are capable to tackle the challenges of sustainability transitions.

6. Conclusion

The starting point of this paper is the ongoing discussion on how to implement directionality in
transformative innovation policy practice. Aiming fa contribution closing this gap, we connect the
concepts of directionality and intermediation and analyze intermediation in sustairaisitied and
HEIl-led regional innovation initiatives by applying a comparative case study that includes
sustainabity-oriented and conventional cases.

Concerning the first research question on how directionality challenges affect the rolesrefattel
intermediation in sustainabiligriented regional innovation initiatives, our analysis shows that
sustainability aentation is associated with extended intermediation capabilities and competencies that
differ from conventional intermediation practices. Thus, by comparing sustainabi#ityted cases
against the background of conventional cases, we identify opelatiod strategical adaptions of
intermediation roles and activities that allow to stimulate and prioritize sustainability related innovation
activities. First, in order to contribute to sus:s
focus on enabling groups of participants to align interests and visions as well as to resolve conflicts by
applying including and participatory methods. Regarding the capabilities of participants, intermediaries
aim to facilitate cooperation and initially pide an understanding of problems related to sustainability.
This shared understanding is the basis on which regional actors are made to legitimize and coordinate
joint actions in the HEled initiatives that are to induce transformative change. Theréi&ierelated
intermediaries develop capabilities to take the enating and guiding role in thepeocesses. Second,
regarding networks, intermediaries build up specialized networks that include regional actors that are
considered relevant or feasible toable transformative change. Therefore, intermediaries develop a
specific actor selection strategy that make possible the formation of actionable groups particularly
including civil society actors. Third, roles and activities addressing institutions ams&®awareness

and sensitize participants regarding sustainability in order to stimulate a change of mindsets, regional
policy and dayto-day practices by acting as role models or by persistent engagement with sustainability.
Regarding the second resdaguestion on how intermediaries respond to directionality challenges in
order to support transformative change processes towards sustainability, we find that applied adaptions
on the strategical and operational level allow to address the challengesd teladéectionality.
Consequently, adapted roles and activities of -rfdted intermediation enable intermediaries to
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implement and provide directionality in their regional innovation initiatives, and thus to overcome a
major impediment of transformatiehange towards sustainability.

From a transformative innovation policy perspective, our findings emphasize the role of HEI in regional
sustainability transformation processes as -Hidted intermediation is a suitable instrument to
implement and provideir@ctionality. Our study highlights that implementing directionality is closely
related to the capability of HEelated intermediaries to induce and govern participatory and inclusive
initiatives. Participatory methods for joint vision building and ihipaoblem identification are a
prerequisite for empowering actor groups to cooperatively contribute to ST. Therefore, to enable HEI
related intermediation that is capable to provide directionality, transformative innovation policy should
strive for the deglopment of required extended intermediation skills and competencies. As reflected in
our data, next to additional resources to develop intermediation capabilities, proactive HEI internal
transformative processes towards sustainability are importantas datvers of regional sustainability
transformations and to implement directionality. For this reason, suitable innovation policy instruments,
for example national funding programs that aim to foster ST, should not only provide resources but
complementar| y f ocus on devel oping HEI G6s potentials
that allow to legitimize a prioritization of sustainability related innovation.

From a scholarly perspective, our approach connectingél&ted intermediation andrdctionality is

a first step of assessing a complementary perspective on the facilitating role of intermediation in ST.
However, our qualitative approach has some limitations. Our multiple case study including four cases
provides a solid database to graapfirst set of distinctive characteristics and requirements of
sustainabilityoriented intermediation efforts in terms of directionality. However, neither can we explain

if internal change processes in Case A and B are a prerequisite to prioritize bilsyaimaovation or

if required capabilities and strategical adaptions could also originate from other rationales nor can we
assess if the adapted practices actually contribute to sustainability transitions that are considered long
term processes which woemes are not in the scope of this study. Considering our sample of
interviewees, the latter limitation is reinforced by the fact that we not included the demand side of
knowledge transfer but focused on the supply side, which argdtdied intermediags.

Therefore, further research should focus on these aspects to advance knowledge on the capability of
HEI-related intermediation with regard to directionality and ST. Additional case studies and quantitative
approaches should be used to test the idedtddaptions and add further suitable approaches to address
the challenges of directionality. Furthermore, future research should explore the origins of required
capabilities as well as incentives and barriers regarding the implementation of directidtetity,

future research should focus on how to enable key stakeholders of transitions to implement directionality
in order to introduce suitable policy instruments to prepare RIS to contribute to ST.
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Appendix

A) Interview guide

Section 0: Background of the interviewee

1 Please briefly describe your job/function.

T How do you / how does your organization understan

Section 1: Knowledgeadnsfer structures and characteristics of key stakeholders

1 Please describe the [organizational] structures of the regional knowledge transfer program you participate
in.
1 Please give an example of how knowledge transfer takes place in the region.

Can you dscribe how learning processes are induced in the knowledge transfer program you participate
in?
Section 2: Innovation processes
1 Please describe what kind of innovations have already been developed so far.
1 Please describe what kind of innovations@reently being developed.
1 Please describe your role in an [exemplary] innovation process.
Section 3: Evaluation and assessment of results

1 How do you evaluate your activities and results in the knowledge transfer program?

Section 4: The regional innovatisgstem

1 Please describe special features of the regional innovation system.

1 What are the barriers to knowledge transfer and innovation in the region?
Section 5: Sustainable development

1 What role does sustainable development play in your organizatiogddorole?
1 Whatis the importance of innovations related to sustainable development for you?
1 What contributions to sustainable development do you see through the knowledge transfer program and

the resulting innovations?
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B) Interviews

No. | Region Sector Role Duration
(min)
1 Case A Academia Professor (s:ne team member) 112
2 Case A Academia Research Associate (s:ne team member) 40
3 Case A Civil society Research Associate of a foundation (s:ne t{ 54
member)
4 Case A Industry Representative of chambefrcommerce 61
5 Case A Academia Research Associate of a Research Institute (s:ne| 66
member)
6 Case A Academia Research Associate of a Research Institute 36
7 Case A Academia Research Associate (s:ne team member) 65
8 Case A Academia SeniorResearcher of a Research Institute (s:ne t 91
member)
9 Case A Academia Senior Researcher (s:ne team member) 90
10 | Case A Industry Representative of chamber of commerce 91
11 | Case A Public administration Innovation support and technology transfeanager | 34
12 | Case A Industry Representative of Business Association 40
13 | Case A Academia Senior Researcher (s:ne team member) 58
14 | Case A Industry Sustainability consultant (s:ne team member) 57
15 | Case A Academia Representative of universiggstainability office 45
16 | Case A Academia Representative of university presidential board | 59
17 | Case A Public administratior] Representative of university transfer office 42
18 | Case B Academia Professor 80
19 | CaseB Academia Innovation support antéchnology transfer managg 94
20 | CaseB Academia Innovation support and technology transfer mana| 97
21 | CaseB Industry Innovation support and technology transfer mana| 138
22 | CaseB Public administration Business developer (region 4.0 team member) | 61
23 | Case B Academia Professor (region 4.0 team member) 53
24 | Case B Public administration Business developer 64
25 | Case B Academia Project manager (region 4.0 team member) 61
26 | CaseB Civil society Representative of a civil association (regiontédm| 71
member)
27 | CaseB Industry Innovation manager 89
28 | Case B Industry Innovation manager 66
29 | CaseB Civil society Representative of a civil association 91
30 | CaseB Public administrationn Knowledge transfer manager 58
31 | CaseB Industry Representative of regional craft sector 77
32 | CaseB Public administration Representative of biosphere reserve 100
33 | Case B Academia Professor 70
34 | CaseB Academia Professor 70
35 | Case B Academia Professor 76
36 | Case C Academia Professor ISA_transfer team member) 103
37 | CaseC Academia Professor (HSA_transfer team member) 86
38 | CaseC Public administration Representative of innovation support and technol 77

transfer agency
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39 | CaseC Academia Program Manager (HSA_transfer team member) | 73
40 | Case C Public administration Business developer 35
41 | CaseC Public administratior] Representative of an innovation center 54
42 | Case C Industry Representative of chamber of commerce 54
43 | CaseC Academia Representative of university transferoffice | 72
(HSA_transfer team member)
44 | Case C Academia Research associate 73
45 | Case C Public administration Representative of university sustainability office | 54
46 | CaseC Academia Communication manager (HSA_transfer te| 77
member)
47 | Case C Civil society Representative of a foundation 62
48 | Case C Civil society Representative of a civil association 73
49 | Case D Academia Professor (SNIC team member) 87
50 | Case D Academia Project manager (SNIC team member) 92
51 | Case D Public administration Representative of SNIC Office (SNIC team memb 72
52 | Case D Public administratior| Innovation support and technology transfer mang 62
(SNIC team member)
53 | Case D Civil society Representative of a foundation 59
54 | Case D Academia Professor (SNIGeam member) 75
55 | Case D Public administration Business developer (SNIC team member) 64
56 | Case D Public administration Business developer (SNIC team member) 48
57 | Case D Academia Research associate (SNIC team member) 53
58 | Case D Academia Innovationscout (SNIC team member) 50
59 | Case D Industry Representative of chamber of crafts 71
60 | Case D Public administration Business Developer (SNIC team member) 50
61 | Case D Industry Representative of chamber of commerce 78
62 | Case D Academia Innovationscout (SNIC team member) 55
63 | Case D Public administration Business developer (SNIC team member) 52
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Providing directionality to change: Indicating the potentials ofuniversity-related
intermediaries in German regions

Abstract

Applying an exploratory mixedhethod approach, the paper reveals how universigted
intermediation in Germany address the challenges of implementing directionality towards sustainability.
In a first step, based on 63 interviews with intermediaries in four German higher education institution
(HEN-led and regional innovation programs, we provide a set of 16 indicators that characterize how
intermediaries proactively stimulate and prioritizedfic innovation activities in order to contribute to
sustainability transitions. Following, using an online survey covering 112rél&iked intermediation
organizations in Germany, the derived indicators are triangulated to reveal the potentialselatdHl
intermediation to promote transformative change processes. In our exploratory analysis, we find adapted
practices in sustainabilitgriented HEirelated intermediation that help to induce and maintain
directionality towards sustainability. Therefpvee argue that HEilelated intermediation can be a useful
instrument to implement directionality. By revealing the potentials of-idiked intermediaries to
provide directionality, the analysis emphasize their role in transitions and additionallpetmsto the
ongoing discussion on how to implement directionality in transformative innovation policy practice.

Keywords

sustainability transition, directionality challenges, innovation policy, transition intermediary, -mixed
methods analysis

JEL
032,038, Q58, R11

1. Introduction

Tackling grand societal challenges poses new requirements on innovatior{@dlidgch et al., 2019)

as conventional innovati on cgnobute o g paftialarklisectionlofe a bi |
transf or ma fWeberandcRomachgre 2012,1042) Since that, innovation policy concepts

have been introduced that take into consideration the necessity of inducing and maintaining
directionality(Kuhlmann and Rip, 2018; Schot and Steinmueller, 20bh&he context of contributing

to sustainability transitia providing directionality requires the stimulation and prioritization of

specific innovation activitiefYap and Truffer, 2019)

In practice, policymakers have already implemented regional innovation policy thatfaims
transformative change to address societal challenges. Research on tackling societal challenges
emphasizes that these challenges not only need to be addressed globally, but also require complementary
regional level responses and actigWganzenbéck and Frenken, 2020; Todtling et al., 2084)
transitions are considered as plaependent processé€lansen and Coenen, 201%ccordingly,

research on regional innovation systems (RIS) has also started to integrate and emphasize the importance
of directionality in new RIS approacheshst fic h@aid il emtged RI6&lindeCah,RA2B) 0

In Germany, publiclyfunded regional innovation programs led by higher education institutions (HEI)
are existent that explicitly aim to contribute
mi ssiono. However, it i s not ntsesuppodihgesastainahilbyw i n n
transitions should be designed and implemented in order to provide directionality, which actors should
be employed to address the challenges related to directionality and empirical evidence remains rare
(Grillitsch et al., 2020; Haddad et al., 2022; Parks, 2022)

Addressing this gap, the aim of this papertéisanalyze characteristics of HEdlated intermediation
practices that aim for supporting sustainability transitions. Particularly, we identify how challenges
related to directionality implementation are addressechamdintermediaries stimulate and prioritize
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specific innovation activities. Therefore, this paper addresses the research question: HowedatetE|
intermediaries implement and provide directionality in sustainaglignted German regional
innovationprograms? Answering this question, we aim to assess if intermediation could be a suitable
instrument for policymakers to support directionality implementation in order to promote sustainability
transitions. We apply the analytical framework of directiitypalhallenges by Grillitsch et a{2019)
combined with research oales and activities of transition intermediariganda et al., 2020; Vihemaki

et al.,2020) This combined approach allows us to identify characteristics and roles that are specific for
intermediaries that aim to promote sustainability transitions. We analyze intermediaries as they are
perceived as enablefisivimaa et al., 2020b; Vihemaki et al., 202€cilitators(Kivimaa et al., 2019)

and accelerator(Gliedt et al., 2018; Kivimaa et al., 2020a) transitions, making them potentially
suitable for governing transformative change and relevant for innovation policy aiming on sustainability.

We apply a mixedanethods approach by combiniagomparative multiplease studyYin, 2018)with

an onlinesurvey. This exploratory approach allows us to qualitatively grasp distirttaracteristics

and practices of sustainabilioriented ntermediation in the context of supporting sustainability
transitions. Subsequently, we test the obtained insights quantitatively on a broader sample covering HEI
related intermediation in Germanlor our qualitative approach, we conducted 63 s#rmictued

interviews assessing intermediation practices in four governmental funded German collaborative and
regionall e v e | i nnovation programs | ed by HEI . I n cor
regional knowledge transfer and innovation but afsmlve in promoting regional transformative

change procességrencher et al., 2014; Baumle et al., 20Z3)e cases are selected, because they are
comparable in structural and formal parameters (e.g. publicly fundedeHE¢omprising additional

regional intermediaries, knowledge tréersoriented) but are different in their primary goals: Two of

the cases are explicitly sustainabiigiented while two cases focus on other more conventional and
norttransformative transfer goals, e.g. regional innovativeness. The conventional casesadi c ont r o |
casesoO in our analysi s. Against the background
enable us to pin down 16 distinctive features of sustainabilignted intermediation that reveal how
directionality is implementedWe sulsume these differences within the analytical framework of
directionality challenges and derive indicators comprising responses for each challenges that support
the stimulation and prioritization of sustainability related innovation activities.

In order tatest robustness and applicability, and to gain a better understanding of our case study findings
we run an onlinesurvey with a questionnaire comprising questions related to all derived indicators. We
invite representatives of 200 Germidkl-led regionainnovation programs to take part anonymously.

In addition to temporary initiatives, we also invite 265 transfer offices of German HEI to expand our
sample for triangulation of intermediation practices, as they are actively engaged in regional innovation
and transfer in the context of intermediation. The analysis of 112 fully answered questionnaires provides
guantitatively support for seven out of 16 indicators. This indicates the involvement otldted
intermediaries in the support of transformative rfe The analysis contributes to the ongoing
discussion on directionality implementation by proposiisgteof empirically derived indicators. Thus,

our findings reveal that sustainabilityiented intermediaries related to German HEI respond to the
challenges of directionality and how they stimulate and prioritize sustainability related innovation
activities by adapting their intermediation roles and activities.

The paper is structured as follows. Section 2 outlines and connects the literature on diitgchiot
intermediation in the context of sustainability transitions. Section 3 presents the applied roa#gle
study method and the analyzing strategy for the applied comparative analysis. Additionally, the online
survey and quantitative analysis mroduced. Section 4 provides the main findings and results. First,
from the distinctive features of sustainabHdsiented cases a set of 16 indicators is derived and
presented. Following, the results of quantitative testing of the indicators are prdwi&ection 5, we
discuss our empirical findings and results. To end, in Section 6 we present conclusions and provide
policy recommendations.
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2. Directionality and intermediation

Providing directionality has been identified a major challenge to tranafimeninnovation policy
(Grillitsch et al., 2019; Bergek et al., 2023he concept of directionality relates to the purpose and
normative orientatiofkKonnéla et al., 20219f transformative innovation policy. More specifically, it

i s r ef e mproaete stinmlatiansandfprioritization of specific innovative activities in order to
contribute to garticular desired directioa t hat e me r eup Sratdgiesanvolvimgontultipbe m
economic, academic and chgbciety actors complemented by governmental interven{iéap and
Truffer, 2019)

Accordingly, reseeh on directionality has advanced by, e.g. case studies in the energy¢antpet

al., 2021), in urban waste manageméBugge et al.2019) in public procuremer({Uyarra et al., 2019)

and in terms of the circular econor(Bauwens et al., 202@nd additionally by contributions to the
guestion which transformation pathway to tg&ehlaile et al., 20179r the consideration of more or

less desirable outcomes of directional{yndersson et al., 2021)arks (2022) contributes to the
guestion of how directionality can movided, finding that innovation processes for transformative
change require to be opereg to civil society actors and enders to allow c@reation.Next to this,
research on directionality implementation pays attention to associated chalwtheSrillitsch et al.

and Bergek et al. found that providing directionality itself purses multiple challenges on associated
stakeholde(Grillitsch et al., 2019; Bergek et al., 2023)

In this regard@Grillitsch et al.(2019)identified six challenges related to directionality for policymakers

and stakeholders in designing and implementing transformative innopatioies (see Table 1first,
directionality challenges inrelationgéoc t or s 0 i nt er dnsltde praanotiehg ircsteupiosmdd i | i t i
entrepreneurship towards the change of stetbnical regimes, resolving conflicting interests between
involved st&eholders, and developing suitable governance capabilities that consider the challenges of
sustainability orientation. Second, regardimgtworks the challenge of coordinating directionality
exercised by multiple heterogeneous actors from different spatanstitutional contexts arises. Third,
directionality challenges concerningstitutionsinclude developing a shared vision among multiple

actor groups that includes future scenarios and identifies associated problems, and setting actionable
objectives that provide directionAlthough directionality is identified a key requirement for
sustainability transitions, it has yet to be investigated in detail how these challenges are addressed in
regional innovation policies and how directionality can be imglated in policy practice

Table 1: Directionality challenges (Grillitsch et al. 2019)

Generic feature of an innovation Directionality challenges

system
Actor interests and capabilities Promote institutional entrepreneurs
Resolve conflicting interestiue to skewed distribution of power and resourc
Develop capabilities in new forms of governance
Networks Connect and integrate directionality exercised by multiple types of actors, Ic
and globally
Institutions Develop shared vision among mulgphctor groups

Set objectives that provide direction in a concrete and actionable way

In the context of directionality implementation, the role of intermediation has not been considered yet
(Haddad et al., 2022)ntermediation comprises various roles and activities that aim to enhance
productivity, connectivity, and functionality of innovation systems by fosjenierorganizational

network building and knowledge exchange between different stakeho(dEwells, 2006)
Intermediation literature identifies severalfelient types of intermediaries of which HEiglated
intermediaries, e.g. knowledge transfer offices, have been widely regarded as knowledge intermediaries.
This type of intermediariesd® main rol esngthed act.i
Athird missiono of HE I that is knowledge transf
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development of regional innovation ecosystems through connecting academic aadademic
stakeholdergYusuf, 2008; Clayton et al., 2018; Lahikainen et al., 20MNgvertheless, empirical
analyses on HEielated intermediaries indicate a more active and comprehensive involvement in
intermediation etivities supporting regional transitiof¥rencher et al., 2014; Baumle et al., 2023)
Thereby, HEIrelated intermediaries also take over functions that are perceived to be part of transition
intermediation. Intermediation in transitions is described as roles and activiiies oft o platforrasn d

that positively influence sustainability transition processes by linking actors and activities, and their
related skills and resources, or by connecting transition visions and demands of networks of actors with
existing regimes in order to creatmomentum for soctechnical system change, to create new
collaborations within and across niche technologies, ideas and markets, and to disrupt dominant
unsustainable socib e c hni c al c(divinfaa e al. 2049, p.1672)sAlthough this definition

is not uncontroversial, the importance of intermediaries in transitions processes in generally emphasized
in transition researcfManders et al., 2020)

Research on intermediation in transitions indicates that roles and activities of intermediaries correspond
to challenges related to directionalifigivimaa et al., 2019; Sovacool et al., 2020; Viheméaki et al.,
2020) For example, equivalent vital functions of intermediation in transitions have been identified, such
as conflict resolutiorfSovacool et al., 2020yjoverning in multistakeholder settingddodson et al.,

2013) networking(Fischer and Newig, 2016; Gliedt et al., 2018; Kanda et al., 2020; Loorbach et al.,
2020) vision building(van Lente et al., 2003; Kivimaa, 2014; van Boxstael et al., 2626)rategy
developmen{Hodson and Marvin, 2012; Hamaand April, 2013; Cramer, 2020jurthermore, Kanda

et al. (2020) found that intermediaries actingo@tween the actors, networks, and institutions of
innovation systems are able to facilitate sustainability transitions by contributing to an cvectitbral
through their influence on institution&gainst this background, we aim to analyze the ability of-HEI
related intermediation to implement directionality towards sustainability and add to the understanding
of the roles of intermediaries in tranaits.

3. Methods

Conducting a sequential, qualitatigaantitative mixegnethods analysi@lohnson and Onwuegbuzie,
2004)that aims to provide exploratory insigtiBalinkas et al., 201Xpnceriing the ability of German
HEI-related intermediation to implement directionality in practice, this section is structured according
to the sequence of methods applied. First, the qualitative medtiske study method is elaborated on.
Following, the onlinesurvey informed by the case findings representing the quantitative part of the
analysis is introduced.

3.1 Qualitative derivation of indicators

To reveal how intermediaries implement directionality, we conduct a mutiide studyYin, 2018)

and analyze intermediaries in four regional innovation programs in the German regions of Darmstadt,
Eberswalde, Augsburg and Goettingen (see Table 1; Case description see Appendix A). All assessed
regional inmvation programs are publicly funded, led by at least one HEI and comprise additional
regional intermediaries (e.g. chambers of commerce or crafts, municipal economic development
offices). The assessed programs represent HEI efforts in the context gf thdiri r d mi ssi ono
improve regional knowledge transfer. Apart from these similarities, the selected case studies differ in
their primary objectives. Referring to programs main goals published and expressed e.g. in strategy
documents or on web pagehe cases of Darmstadt and Eberswalde focus explicitly on contributions to
sustainability (henceforce: sustainabHdsiented cases). Pursuing more conventional and- non
transformative innovation policy goals targeting regional economic developmemiotpam in the

region of Augsburg primarily aims to build up transfer networks including the civil society and the
program in Goettingen tends to improve regional innovativeness (henceforce: conventional cases).
Additionally, in order to consider differérforms of policy supported path development, one case in
each group represents a more peripheral type of region and one is mor&Qarittitsth and Asheim,

2018; Grillitsch and Hansen, 201%urthermore, considering the heterogeneity of regional innovation
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systems and the differences iegional endowment&odtling and Trippl, 2005; Cappellano et al.,
2022) we propose indicators based on intermediation responses to the challenges occurring from
inducing andmaintaining the given directionality towards sustainab{l@yillitsch et al., 2019)

In each case, at leak3 interviewees were identified and selected from initial dialogues with persons in
authority and website evaluations and interviewed to collect data (Interviews see Appendix B). The
selection of the interviewees represents the diversity of intermedrara@ged in the HElled regional
innovation program in each case. The selection strategy follows the principles of purposeful sampling,
that is, including a comparable set of intermediaries in each case study from academia, industry, public
administrationand civil society in each case study. These include lecturers, technology transfer office
members, consultants, and innovation managers involved in the programs. Representatives of the
chambers of commerce and crafts as well as industry specific asswiatere interviewed for the
consideration of economy. In order to reflect public administration, business development agencies and
representatives of the municipalities were included in the interviewee sample. To map civil society
actors, the board memissof foundations and societies were interviewed. From February to September
2020, 63 interviews were conducted. Because of the CaMlPandemic, all interviews except one

were conducted via online video conferencing tools or telephones. The interviegdias 34 to 138
minutes. The material was recorded and transcribed, except for two interviews that were logged by the
interviewers. In addition to the interviews, internal documents, as well as the reports and published
information, were collected andviewed.

Table 2: Case overview and number of interviews per region

Case Case A Case B Case C Case D
Region Darmstadt Eberswalde Augsburg Goettingen
Characteristic Urban Peripheral Urban Peripheral
Assessed initiative  s:ne region 4.0 HSA_transfer SNIC
Focus Focus on system Focus on regional Focus on building Focus on
innovation for sustainability networks innovativeness
sustainability transition
Number of Interviews 17 18 13 15
We coll ect data on intermediariesoO r oistusturelind act

interview guideline (Guideline see Appendix C). The interview guideline consists ofeopied
guestions, using guiding questions for each sectia, fwilow-up questions to ensure the reflexivity

of the interviews. After gathering information on individual backgrounds of the interviewee, we ask for
structures of the innovation program to learn more about organizational setups and approaches of
intermediation, innovation support and knowledge transfer. Afterwards, to gain insights on how
knowledge transfer processes take place, we ask for examples of applied knowledge transfer activities
and how intermediaries aim to induce learning processes fociparis and for key stakeholders in
reference to the programbés goal s. Subsequentl vy,
transfer activities were asked, to identify the involvement and methods used in innovation processes
(Kivimaa et al., 2019; Kanda et al., 2020; Vihemaki et al., 20R@xt, we made the interviewees
describe how they evaluate their activities and assess the outcomes of the programs to identify potential
features to assess contributions to the programs goals. Then, we asked for distinctive features of the
regionalinnovation systems to collect information on regional contexts of the programs and on obstacles
intermediaries have to deal with to learn on the challenges intermediaries face. Finally, we asked on the
role of sustainability in their program to collect alain their perspective on directionality of the
program.

We applied a qualitative content analy@faickartz, 2018)using transcripts, to gain insights on the

effects of directionality towards sustainability and on occurring differences imietiégtion.In order

to reveal how intermediaries in sustainabitityented innovation programs prioritize and stimulate
innovation activities in order to implement directionalitgtegories were developed referring to the six
directionality challenges @htified by Grillitsch et al(2019)and complemented by inductive coding.
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Inductive coding led to the introduction of an additional categomering the normative orientation
towards sustainability that is expressed in strategies and objectives of the assessed sustainability
oriented cases. The findings of the analysis were discussed and reviewed internally. After reducing
coded interview coent to characterizing statements on intermediation practices, findings were
discussed with representatives from the respective cases in-aolikghops. Then, the findings from

the coding process were compared between sustainaiilityted and conventi@l cases. By
comparing and contrasting the findings, we incrementally eliminated similarities and identified
distinctive organizational features and specific as well as adapted intermediation practices that are
associated to implementing directionalityurihg this process, the authors classified the found
intermediation practices regarding their contribution to prioritizing or to stimulating specific innovation
activities in order to make visible the targeted leverage. Based on thecasessompared and
contrasted findings, we derived a set of 16 indicators. The indicators represent practical intermediation
adaptions that are employed by intermediaries in sustainadnilépted cases in order to prioritize and
stimulate innovation activities that cottiites to the desired direction of transformative change and thus
support the implementation of directionality.

3.2 Quantitative triangulation

To triangulate the findings from our case study analysis regarding distinctive sustahuaigilited
HEI-relatedintermediation practices that allow to implement directionality, we conducted an online
survey (see Appendix D). The questions comprised, cover all 16 indicators and by using the wording
from the interviews, we trystandingensure the survey

The survey is set up and provided in qualtticand was online from May 31 to July 7, 2022. In total,

we asked 465 representatives of innovation initiatives and knowledge transfer offices to participate in
our online survey. Therefore, they wéngited by email including an anonymous, singlise survey

link. A first invitation was sent May 31 and a remindkree weeks later, June 22022. Survey
participants are drafted from 200 German regional innovation programs, e.g. from publicly founded
innovation initiatives that target HEI and aim to foster regional innovation potentials through knowledge
transfer, as for e x a’mp | e Crhlamngeev att hi rvceu glhh thiatnenr osvi at tyi
support regional innovation programs pursuing differgoals. Additionally, 265 knowledge transfer

offices of German HEI were invited to take part in the survey. We broaden our sample by knowledge
transfer of fices, as they are key stakehol ders
mi s s and mwlve in intermediation away from temporary funded innovation programs. Contact
information and addresses were collected by manualseatth. We searched for knowledge transfer

offices and regional innovation programs on websites of 423 Germaiskdil by the German Rectors'
Conferencé and additionally screened state and federal ministry funding program websites to find
innovation programs particularly assigned for HEI. From a total of 194 responses, we use 112 fully
answered questionnaires reggtin a response rate of 24%.

In our attempt to test specific characteristics and operating principles of sustairtatslited
intermediation in implementing directionality, we choose a comparative approach. Therefore, the
majority of questions in theurvey depict a bipolar rating scale, allowing us to distinguish sustainability
oriented intermediation characteristics from those with a more conventional orientation. To make
possible the comparison of the two different orientations, one introducingicués specifically
designed to classify intermediaries in terms of
assessment. Participants (N=112) are asked to sort their efforts into one of four categories (see Figure
1) that fits their gemal orientation. Categories at the poles designate a focus on either comprehensive
contributions to strengthening (regional) economic development (conventional cases) or comprehensive

5 For further information selettps://www.innovativehochschule.de/foerdeitiative/ueberdie-foerderinitiative
8 For further information sekettps://www.innovatiorstrukturwandel.de/strukturwandel/de/inntva-
strukturwandel/wir _/wir __node.html

7 For further information seevww.hochschulkompass.de
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contributions to sustainability (sustainabitityiented cases). Both ddle categories are a combination

of both goals but with a primary focus on either one of them. This should simpligsselésment for

the survey participants, as we assume more hybrid than extreme forms of strategies and goals to exist.
However, for resons of better comparability in our analysis, we pool the two categories aiming for
conventional and netransformative goals and the two striving for contributions to sustainability and
proceed with these two categories in the further analysis. Howeigddes not imply excludability

but is used to highlight the respective orientation and allows finding intermediation strategies that are
associated to tackle directionality challenges. Accordingly, our analysis is based on two populations of
78 cases thaefer to themselves as conventional 8dadases that classify themselves as sustainability
oriented. To make visible specific differences between the two groups and to reveal the occurrence of
the qualitatively derived indicators in sustainabilityented cases we employ tvgided ttests.

Figure 1: Distribution of primary goal of survey participants (N= 112)
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Source: Results of Question 2 in online survey (see Appendix D).

4. Findings and results

The findings of the case study analysis and the gesifilbnline survey are presented following the
sequence of the research approach introduced in Section 3.

4.1 Case study findings

By extending the framework for directionality challengeg®yillitsch et al., 2019py a fourth feature

from inductive coding that comprise normative prioritization of sustainalfWiyp and Truffer, 2019)

we addNormativesustainability orientatiorcomprising specific aspects of intermediary structures in
sustainabilityoriented cases. Thus, we derived three indicators from the qualitative compairitos
feature. The first indicatdnclude sustainability in goal sets and stratedidd subsumes innovation
programs articulating the objective to contribute to sustainability transitions specifically in defined and
actionable strategies or other i of formalized documents such as mission statem&etseral
interviews reveal that the objective to contribute to sustainability is explicitly articulated in order to
prioritize and legitimize concrete steps towards sustainable development. Addifisoatlyinability

can be included in a programds name or subproj e
for sustainabl e devel opment 0 or case B incorp
Devel opmento. S e c o nd, sustamabilitytransitians as ther rhainioljeativd, imn st «

cases A and B, intermediari@sgoritize sustainability in goakets and strategies (IByer other aspects.
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Third, to reflect and improve their impact in terms of transformative chamgemediariedMeasure

success concerning sustainability (1% both cases, A and B, external mediators and experts for
sustainable development processes are consulted to evaluate strategies and activities as well as
subproject outcomes of the programs.

Table 3:Indicators regarding normative orientation towards sustainabilityl@)L

Challenge Indicator No.  Leverage Designation Description Example quotes

Normative 11 Prioritization Include Intermediaries iYes, good. | mean, we ar

sustainability sustainability  articulate the by mindsets about the university. | don't know if | do

orientation in goal sets anc objective to anything that is not always reflected in terms of

strategies contribute to sustainability. | would say that the most important point

sustainability us is that we think about sustainable development from 1
transitions in defined ground up and have incorporated i nt o t he
and actionable (23_B_Academia, item 47).

strategies, its name o
in other forms of
formalized
documents as missio
statements.

12 Prioritization  Prioritize Intermediaries AiYes. Siallyonlygwoskander this heading:
sustainability ~ formulate orientation Sustainable Development. And all our efforts go in this
in goalsets towards the direction. And | can real

and strategies normative goal of 33_B_Academia , item 135)
sustainability in its
strategy as main

objective.

13 Prioritization Measure Intermediaries define A And t his ' for what do we
success with  terms of success solutions' can also be described in criteria. And these
regards to regarding criteria can be translate
sustainability  sustainability item 44)

transitions.

RegardingActor interests and capabilities an innovation systengrillitsch et al.(2019) identify the

challenge to promote institutional entrepreneurs, as actors are essential to initiate and engage in change
processes.Responding to that directionality challenge, in programs focused on sustainability
intermediarie€nable participantso act as change agentd). Therefore, as a prerequisite for change,
intermediary activities are explicitly designed to develop a common understanding of the problems of
sustainability among participants, including identifying conflicting goals, rezoanielated challenges

and helping to overcome them. Furthermore, intermediaries involved in case A\ahd<role models

for participants(l5). Sustainabilityo r i ent ed practices are incorporat
activities as well as osmizational structures. The intermediary organizations undergo an internal
transformation adopting sustainabilityiented practices and processes their self to create understanding

and experiential knowledge in relation to sustainable change. Thesegsaetnge from resources

saving usage of paper or energy to integrating sustainable principles of action into knowledge transfer,
research, teaching, and procurement. The intermediaries in case A and B thus set an example and share
their experiences and @&wledge of implementing sustainable practices in working with project
participants.

Due to skewed distribution of power and resources among involved actors, the challenges of resolving
conflicting interests arisd&rillitsch et al., 2019)This challenge is addressed by intermediaries in cases

A and B as thenable participants to align interests and jointly dp legitimized solutiond6). To

achieve this, scenario and bazdsting workshops are used in case A. First, in these workshops,
participants jointly developed a common understanding of regional issues and demands related to
sustainability based on bacasting methods applied to anticipated future scenarios, e.g., for regional
industries or specific groups. In a subsequent step, based on the shared understanding of problems,
specific challenges are identified and suitable solutions are developedhtlineugpllaboration among

the stakeholders. This methodical approach, using scenarios, helps to discuss and align interests, and
allows solutions to be developed and legitimized within the affected group.

To meet the requirements of transformative change,forms of governance capabilitigsrillitsch et
al., 2019)are introduced by intermediaries in order t@yide direction towards sustainability.
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Intermediaries in case A and Alopt participatory methodd7) in their activities and formats that
activate and involve participants. In case A and B, futuirented workshops, world cafés or business
games are sl to develop a common understanding of problems in order to provide more than one
sided transfer of knowledge or the facilitation of contacts. In order to explore previously novel solution
approaches for the participants outside of established optitersnadiaries ensure that different actors
contribute perspectives to an idea, knowledge and technology transfer process. Thus, knowledge
exchange in case A and B is understood and organized as a reciprocal and recursive process.
IntermediarieDevelop modation skills(18) that allow for encompassing engagement in their projects
and processes that goes beyond brokering activities. Furthermore, intermestiadagpany change
processes to provide and maintain directidf). Thus, intermediaries involve neractively in
innovation processes beyond initial stages and support participants in working cooperatively and
continuing the change process.

Table 4: Indicators regarding actor interests and capabilitiesIgy

Challenge Indicator No.  Leverage Designation Description Example quotes
Promote 14 Stimulation Enable actors Intermediaries AThe primary aim is to im
institutional to act as support participants  other words, education for sustainable development sho
entrepreneurship change agents to act as change not impart knowledge as much as classic environmental
agents for education, butrather k i 1 | s for actior
sustainability through administration, item 73)
relevant knowledge
and information in
order to develop
understanding of
problems related to
changes.

15 Stimulation Act as role Intermediaries adopiSo i n any <case, the rol
model for sustainable practice organize our events. That it is all done with sustainabl
participants or initiate internal there is simply a guideline. Procurement, too, of course

change processe ot her words, we set an
towards sustainability (19_B_Academia, item 154)
and act as role model:
AYes, above al gving, rexamplegffact,
examplegiving. If you show for individual areas how it ce
wor Kk, s o that it invit
administration, item 181)
Resolve 16 Stimulation Enable Intermediaries AAnd the important thing
conflicting participants to  support participants exchange in order to resolve precisely these conflicting
interests align interests  to jointly develop goals. And yes. And to fi
and jointly solutions based on  item 137)
develop aligned interests and
legitimized a shared AwWe [é] have an approach
solutions for understanding of bottom up, we stawith participation formats. And in thes:
societal challenges related to participation formats, through mutual knowledge transfel
challenges sustainability various levels[é] then we
regional producer s, muni c
end users, so to spaedkingisc
actually organizing this exchange, this transfer, within th
framework of participation formats, and transferring
knowledge in a specific direction, so that we communica
and discuss approaches an
(23_B_Acadenia, item 19)
Develop 17 Stimulation Adopt Intermediariesensure i The met hod of choice was
capabilities in participatory  recursive exchange o different actors. And then it's like, when you think about
new forms of methods knowledge, ideas anc which format is the right one? Which actors are the right
governance perspectives using  ones? How do you bring them together? Where do you
participatory methods bringt hem t oget her ?0 (3_A_Ci
in activities and
formats to activate
andinvolve
participants.

18 Stimulation Develop Intermediaries Al am t he owmtrahsfer @rdcesses, frying to
moderation develop transitions  bring together the actors from the university and from
skills process moderation practice in such a way that together we can achieve a

capabilities that allow
for encompassing
engagement in
projects beyond
initial stages.

change in the direction of sustainable development. Tha
my role as moderator.o (1
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19 Prioritization ~ Accompany Intermediaries AFor wus, iallyadvancing bhange proaessesu
change involve actively in towards sustainable development, on the one hand, and
processes to  transition processes orienting the university and what it teaches towards this,
provide and beyond initial stages and of course research as well. In other words, we see t
maintain and support universities as actors in the process of sociei@hgé
direction participantinworkingt owar ds sustainable devel

cooperatively and 31)

continuing the

process. AAnd the unique character
have a clear focus on the actors. That means we don't ju
say this is the problem and this is the solution, but we
consider for eachndividual actor what their motivational
factors are, where they s
quasitailoomade sol utions for t
(1_A_Academia, item 53)

Regarding the networks feature of regional innovation systems, the challenge is to connect and integrate
directionality of different actor group&Grillitsch et al., 2019) In order to meet this challenge,
intermediaries in Case A and Bonsider the diversity of participan{l0). Dealing with societal
challenges, civil society actors are specifically considexed included in sustainability related
transitions processes. Participants from the civil society are identified as an additional target group for
knowledge transfer activities. Diversity is also be taken into account in terms of the disciplines,
professimal groups, hierarchical levels involved and the degree to which they are affected by the
changes initiated. Furthermore, intermediaries aim to make practitioners and theorists cooperate in their
projects. The diversity of perspectives is seen crucidlgsticcess of transfer processes in cases A and

B. Already existing regiongbustainability initiatives and projects are includ@gtil) into the work of

the innovation programs to pool resources and knowledge as well as to align goals and interests. The
intermediaries developedParticipant selection stratedpr long-term cooperatiorl12). This strategy

aims on specifically integrating participants into the programs regional network that are already
committed to sustainable development, who can devetppat development potential with regard to
sustainable development or who can serve as door openers for other relevant actors through their
regional importance or connectedness. These participants are specifically approached for long lasting
cooperationn order to establish a relationship of trust, which allows for intensified cooperation. In this
way, participants are qualified with regard to sustainable development and participants build up
competencies over time. They builNktworks specialized on sastability (113) by Identifying and
including participants willing and capable to act as change ag@hty. Therefore, in cases A and B,
intermediaries aim not for extensive but specified and actionable networks.

Table 5: Indicators regarding networksL(H14)

Challenge Indicator No.  Leverage Designation Description Example quotes
Connect and 110 Stimulation Consider Intermediaries AAnd we discussed it in a
integrate diversity of deliberately involve  from city politics, the city economy and companies and
directionality participants relevant actors with  associations. That is, it was a fixed group, so that a cert:
different perspectives culture ofdiscusi on coul d al so de»
from academia, item 37)
industry,
administration and AAnd secondl vy, of course,

from the civil society. participatory approach. So we are always looking for
regional players. In addition to the scientific actors, also
economic actors, or social actors, ortoibng i n. 0
(25_B_Academia, item 17)

111 Stimulation Include Intermediaries AThen the W R project cam
sustainability  include and integrate was awarded, we said, "We already have the working
projects and existing regional groups here. We don't need to do anything extra in para
initiatives sustainability We have a total of ten working groups. And we are

initiatives and managing them as paot the WIR process, so to speak, in
projects to pool order to work with the companies to identify the projects
resources and that really fit in with t

knowledge as well as administration, item 19)

to align goalsaand

interests. AAnd from the Recode Ucke
that will then be transfred to the WIR project, so to
speak. 0 (22_B_Public admi
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112 Prioritization ~ Develop an Intermediaries AYou then |l ook for pradgec

actor selection include actors And the question is always: Who can bring such projects
strategy for regarding their forward and with what pow
long-term potential contribution
cooperation to sustainability. "We gathered the actors relevant to us or to the region
Long-term ce during the concept phase in 2017 and entered into a lon
operations are term dialogue with thenThat means, if you look at it, that
targeted in order to  the actors are already relatively constant.”
build up the (23_B_Academia, item 27)
participants

competencies related
to sustainability.

113 Prioritization ~ Build networks Intermediaries AiBecause we real |l y-projestoifield
specialized on specifically choose  of action: What do we want, what is it about, what is the
sustainability — network participants questi on and who do we ne

according to their this actor mapping. See really look at who has somethin

relevance in the to say about this. [ é] So

respective field of need for this thematic area. That's why there are no

action. generally relevant actors for all of them. But rather the
speci fic, rel evant alsdciety, s
item 71)

114 Stimulation Identify and Intermediaries ABecause we are of course
include actors specifically choose  sustainability, that of course makes it easier to look for li
willing and network participants mi nded people, so to spea
capable to act according to their itself out relatively quickly that you then tend to come
as change potential contribution together with the susinability actors and pioneers.
agents and their already (18_B_Academia, item 90)

existing commitment.

Developing a shared vision among actors, is a challenge referring to the feature of instutilitssh

et al., 2019)In order to develop shared ideas of the future among multiple actor groups, intermmediarie
Use participatory methods for vision buildifid5). In case A, a scenario method is used to create a
common understanding of problems among the participants, to promote dialogue on conflicting goals
and thereby helps developing a common vision. Thisesheisions as a basis allowsint strategy
developmen(l16) for solutions for sustainabilitselated challenges with the participants. In order to
address the challenge to set actionable objectives and maintain direction of change, intermediaries use
back-casting methods that allow participants to coordinate individual steps towards the shared goals on
the basis of a jointly developed strategy taking into consideration individual needs, abilities and
resources of actors.

Table 6: Indicators regarding itisutions (115116)

Challenge Indicator No.  Leverage Designation Description Example quotes

Develop shared 115 Prioritization ~ Use Intermediariesuse A And t hen we would say, w

visions among participatory  participatory methods where do you want to go? We now know climate neutral

multiple actor methods for involving groups of  in 2035, that helps you. Where is the difficulty in achievi

groups vision building heterogeneous actorct hat ? [ .. .] Where do you
to build shared actually have to go. And then to say, how can we use a
visions among selected example to demonstrate that we can get to whe
participants. you want to go?0 (8_A_Aca

AWhen you tr y-added chains Hit bdokeu p
away after reunification, you have to consider a vision fo
the future at the same ti
be considered and, | would say, inoorated into the

pr oc e s sSTkeasjust nft érly a farmer and a catering
facility cooperate, but that there are of course other partr
that society is involved
(26_B_Civil society, item 47)

Set objectives anc 116 Stimulation Joint strategy  Intermediaries AAnot her idea of the Theo
provide direction development  moderate joint transparent: What is yoscope? What concrete outputs ¢
in a concrete and with relevant  strategy developmeni you achieve in your project? And what are the surroundi
actionable way actors processes based on ¢ spheres, where can you perhaps-stifiat is, do you still
shared vision by have the possibility of contributing to a change? And wh
groups of sphere is in your interest? You want t@nobe it, but you
heterogeneous actors can't actually work towards it. So that simply also makes
considering transparent what the possibilities and where the limits of
individual steps and such a project are. So we have classified the many idea
goals. into such a theory of cha

fi T h eve nowaeveloped something, alsecstled
roadmaps. So that was one of the results of the scenaric
process. So, now we have thought about, we want a pos
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scenario. That is, we want to be somewhere in 2035 whi
it is cleaner, so to speak, and moretaingable. How do we
get there now? And roadmaps have now also been
devel oped wi t h(3tAhGil sodiety kitenh
75)

4.2. Online survey results

Based on our extended framework for directionality challengéaritiitsch et al.(2019), the first three
indicators il lustrat e ientdtien on sustanabilitg. Basedron eus surveg o r ma
data, participants who categorized themselves as sustainabiitfed more often feature an
overarching sustainability strategy.( (& @ 18t 1 T thus, including sustainability in goals and
strategies(l1). However, contrary to our cases study findings, in the survey data there are no
considerable differences in embedding sustainability goals in specific processes or formalized
documents between both types of orientation. Furthermore, both types shalifferences in

prioritizing sustainability in their formal goals (12). Next, survey participants are teass#fss their
effort to sustainability and the sector their in
largest contributionsn line with their secategorization. Thus, intermediaries with a conventional
orientation perceive their greatest contribution in regional economic and technical development whereas
sustainabilityoriented intermediaries indicate their largest effest dustainable and societal
development.(. ¢ @ @) 78t 1 TAdditionally, the latter evaluate their activities and operations
particularly regarding their potential contribution to sustainability as we also find in our qualitative
analysisp p T ¢8t &) T8t T)vln summarywe find quantitative suppofr two (11, 13) out of

three indicators fonormativesustainability orientatiorthat we derived from our case study

In terms ofactor interests and capabilities regional innovation systems, wimd sustainability
oriented intermediariepromoting institutional entrepreneurshily Enabling participants to act as
change agentd4). In line with the case study findings, they help their participants to become ehange
agents providing them with understamgl of sustainability related problems and with skills to enable
change even beyond their initial collaboration with HEI related intermediaries. In contrast to that, survey
data indicates that conventional cases primarily support their participantséomigy their individual
innovations challenges and successfully finish their innovation project® @4p m o M

18t 1) Moreover, intermediaries that categorized themselves as sustairadidiited more likely

apply toAct as role modelfor coopeation partners concerning sustainable practices and emphasize the
concept of being role models (I6;p p T ¢® 7 181 p)pHowever, survey participants of both
orientations claim that internal steps have been taken within their organization in ordaritntento
sustainability e.g. saving resources (paper, energy etc.), establishing interdisciplinary working groups
or educational work regarding sustainabilfacing the challenge tesolve conflicting interests) our

case study we find intermediasiEnable clients to align their interests and develop solutions for
societal chang€@6). Sustainabilityoriented cases approach this issue by initiating working groups with
researchers and practitioners and motivating them to jointly discuss and dpvetdgmsolving
approaches for challenges related to sustainability. Contrary to this broader and more inclusive
approach, intermediaries focused on conventional goals show a {iragsct perspective addressing
tangible, individual innovation challengesy kspecifically connecting companies with suitable
researchers and expert§:(O p p T o® @) 181 M)pThe orientation of an intermediary affects its

way to address the challendevelop capabilities in new forms of governarfeé®m the survey data, a
focuson conventional goals more likely involves transfer activities that aim to disseminate information
among participants. In sustainabilibyiented cases, intermediaries organize transfer activities that are
more participative instead, allowing to stimulaietive exchange of information and knowledge (I7:
Opp T p& @ 181 Y)p This Adoption of participatory methodd7) is reflected by the most
frequently used transfer activities. Sustainabititiented intermediaries primarily try to connect with
researbers and organize talks and presentations, e.g. by experts for specific topics, and workshops.
These formats have in common that they allow for participation of other actor groups. On the other hand,
conventional cases address more distinct and individnalation challenges. Therefore, conferences
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and promoting contacts between researches and companies are the leading formats of transfer activities.
However, in contrast to our qualitative findings, in both types of cases, intermediaries support
participan t s 0 i nnovat i on Mogeraton @83, SCose cdmpanionshg(l®) during
innovation processes and matching with relevant partners.

In their networking activities, intermediaries face the challenge donnect and integrate the
directionality of multiple types of actorsConsidering diversity of participantd10), sustainability
oriented intermediaries try to establish diverse regional networks that includes the civil society, e.qg.
foundations, schools or cultural institutions, to foster innowatiConversely, to tackle individual
innovation problems in conventional cases, a comprehensive network that mainly brings together
business and science fits basp(p T ¢& @) T8t 0)yRegardless of orientatiomcluding existing
sustainability projectand initiatives(I11) andStrategically selecting actors for cooperati@t?) is
relevant for intermediation. For both types of cageslding a network specialized on sustainability
(113) is not particularly important, reflecting the significance ekdsity for intermediaries focused on
sustainability. Additionally, survey data do not point towards sustainabiiénted intermediaries
being more likely tddentify and include actors willing and capable to act as change a{édis

On aninstitutional leve] intermediaries face challenges relatedd&velop shared visions among
multiple actor groupsand toset objectives that provide direction in a concrete and actionable way
However, referring to the data, we do not find support for sustaiyatilgnted cases concernibging
participatory methods for vision buildin@l5) or Joint strategy developme(ii6) as we found in our
gualitative assessment. Nevertheless, participants from sustairabdityed cases more often employ
scenarieproceses.

The results of the online survey are summarized in Table 7. The data indicate that in comparison to
conventional cases, intermediaries that categorized themselves sustainabilityd more likely

employ seven of the qualitatively found charactigsrelated to directionality. Accordingly, for nine
indicators we do not found significant quantitative support. Participants that classified themselves
sustainabilityoriented formally incorporate sustainability in their goal sets (I11), strategielseyrkinds

of formalized documents concomitant with a definition of success for promoting sustainability
transitions (I3) in order to legitimize and prioritize engagement in sustainatiltgted innovation

efforts. Moreover, sustainabilidgrientated cass stimulate the emergence of change agents by focusing

on an understanding of problems initially (14). Acting as role models in terms of sustainability (I15) they
strive to encourage participant to adopt sustainable practices, as for example sustaioat@enpnt,

and to stimulate internal change processes. Furthermore, conflicting interests in programs are addressed
by the intermediaries by supporting participants align interests and jointly develop solutions (16), based
on participatory methods (17) thallow for discussion and exchange of ideas and knowledge. In order

to connect and integrate different perspectives on sustainability related change processes, intermediaries
consider diverse sets of participants in their projects and reach out tmcietlysactors to participate

in their regional programs (110). Thus, the analysis reveals that next to normative orientation that
supports prioritization, intermediation efforts to implement directionality in Germarrél&ked and
sustainabilityorientedregional innovation programs are characterized by employing practices that
allow the stimulation of innovation activities contributing to transformative change.

Table 7: Indicators supported quantitatively in the online survey

RIS Challenge Indicator No. | Leverage Designation Description
Feature
Normative 11 Prioritization | Include sustainability in | Intermediaries articulate the objective to contribute to
- sustainability goal sets and strategies | sustainability transitions in definexhd actionable
) orientation strategies, its name or in other forms of formalized
g documents as mission statements.
ko]
o 13 Prioritization | Measure success with Intermediaries define terms of success regarding
regards to sustainability | sustainability transitions.
+ ,, o Promote 14 Stimulation Enable actors to act as | Intermediaries support participants to act as change ag
o =0 m . . . . L
£ © £ @ {institutional change agents for sustainability through relevant knowledge and
B entrepreneurship
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information in order to deelop understanding of problem
related to changes.
15 Stimulation Act as role model for Intermediaries adopt sustainable practices or initiate
participants internal change processes towards sustainability and a
role models.
16 Stimulation Enable participants to Intermediaries support participants to jointly develop
align interests and jointly | solutions based on aligned interests and a shared
Resolve - ! >
conflicting deve_lop Ieg|t|m|z_ed understading of challenges related to sustainability.
interests solutions for societal
challenges
Develop 17 Stimulation Adopt participatory Intermediaries ensure recursive exchange of knowledg
capabilities in methods ideas and perspectives using participatory methods in
new forms of activities and formats to activate and involve participant
governance
110 Stimulation Consider diversity of Intermediaries deliberately involve relevant actors with
[} Connect and . . . .
2 I integrate participants different perspectives from acadenitgustry,
5 X e . " :
2 directionality administration and from the civil society.

5. Discussion

The implementation of directionality is at the center of scholarly debates on designing and implementing
transformative innovation policy. We contribute to this discussion by connethimgconcepts
intermediation and directionality. With the aim to assess-tdited intermediation against that
background, our exploratory mixedethods analysis highlights the role of HElated intermediation

in supporting transformative change as weniify adapted practices that allow to prioritize and
stimulate innovation activities contributing to sustainability and thus to implement directionality. More
particularly, our exploratory analysis contributes in a twofold way:

First, regarding the discsi®n on how to implement directionality in policy practice and how to address
directionality challengegGrillitsch et al., 2019; Berdeet al., 2023) our analysis of HEkelated
intermediation roles and activities finds that sustainakilitgnted intermediaries prioritize and
stimulate innovation activities that contribute to transformative change and thus provide directionality.
Our mixedmethods analysis reflects that Helated intermediation employs adapted practices that are

able to address directionality challenges. Thus, our findings indicate thakelEd intermediaries

should be considered a suitable stakeholder mpa@t the implementation of directionality in
transformative innovation policy practi¢eladdad et al., 2022s they are able to address a major
transitions impedimentrad can hel p t o av o {Wkbefahd Roeracther, 23042 |1 i t vy
Moreover, thisstudy addresses the call for empirical assessment of how directionality is implemented

in practice (Grillitsch et al., 2019; Haddad et al., 2028y providing detailed insights on how
intermediaries in HEled and sustainabilitpriented regional innovation initiatives induce and maintain
directionality. Yet, our findings contradicts the results of PafR622) who finds that f
supplysi ded actor s, e. g. Lare inet emacessatilyi veetiuitedh to drgacize mp a ni €
innovation processes that address societal challenges, where itis necesgmmiyio i nnowat i on |
and t hat t hteeycapdciy torpmtide tiractiomalitii to innovation procesgBsrks, 2022)

In contrast to that, we find HEEElated intermediaries in sustainabiadyiented German cases make use

of participatory methods including a broad set of actors in order tougp@movation processes and

enable cecreation for transformative chan@éap and Truffer, 2019Moreover, the found approaches

point to the potential of HEIs as important drivers of change processes from RIS towards CoRIS
(Todtling et al., 2021)

Second, our exploratory mixedethods study reveals interesting insights into how -téated
intermediation is involved in egional transformative change processes. Adding directionality
implementation as an complementary analytical perspective, it informs the ongoing discussion on the
role of HEIs in transitiongBaumle et al., 2023From our comparative qualitative assessment, we
provide a set of 16 characterizing features that are associated with sustainebilitgtion as they

differ significantly from practices in conventional cases. The employed practices alloveldted
intermediation to prioritize and stimulate innovation activities contributing to the object of the Cases A
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and B that is to enable regional transformative change towards sustainability. Using an online survey
comprising data form a broad set of German -Hifted intermediaries, we find quantitative support

for 7 out of 16 indicators reflecting the capability to implement and provide directionality.
Unsurprisingly, not all qualitatively derived indicators are supported quantitatively, as we chose
sustainabilityoriented cases A and B as they are both have dealt extensively with sustainability.
Nevertheless, we find quantitative support for prioritization and stimulation practices related to
normative orientation, actors and networks. In contrast to our quadifatdings, practices addressing
institutions are not supported by our survey data. Moreover, prioritization is heavily informed by
normative orientation practices. Therefore, based on our data, we argue thesldi#l and
sustainabilityoriented intermadiation in Germany employs practices that allow implementing and
providing directionality to transformative change processes. Next to this, qualitative data demonstrates
that HElrelated intermediaries are aware of their involvement in transitions awt teea role as
facilitators. Having one third of survey participants classify themselves as sustairaiglitied,
involvement is also reflected in quantitative data.

6. Conclusion

The implementation of directionality has been identified as a majdlenba for transformative
innovation policy, but there is a lack of knowledge and empirical evidence on how to implement
directionality in policy practices. The need for innovation policy to evolve in order to effectively
contribute to grand societal chetliges calls for further investigation of policy instruments that enable
implementing and providing directionality. Based on an exploratory mixetthods approach, we
identify how HElrelated intermediaries prioritize and stimulate innovation activitidscthretribute to
sustainability and make visible which adapted practices are employed 4ireldeld intermediation.

That allows us to characterize how HiElated intermediation in Germany implements directionality in
towards sustainability in regional frsformation processes.

Concerning the research question on how -Hfidted intermediaries implement and provide
directionality in sustainabilitpriented German regional innovation programs, we provide a set of
characterizing indicators that comprise practices to prioritizeséinilate innovation activities that
contribute to the targeted transformative change. From our qualitative analysis, we identify 16
characterizing practices that address actor s, n e
orientation in ordeto provide directionality. Quantitatively, we find support for seven indicators that

reflect the potential to implement and provide directionality. To pave the way for change directed
towards sustainability, we find intermediaries participating in otresuinclude sustainability in goal

sets and strategies and measure success with regards to sustainability. They enable actors to act as change
agents and act as role models for sustainability related actions in order to stimulate change. Moreover,
they aapt participatory methods to open up innovation processes to diverse groups of stakeholders.
These practices enable participants to align interests and jointly develop legitimized solutions for
societal challenges. Therefore, they adopt new and adaphgxiigermediation practices that respond

to the challenges of directionality. Based on these findings, we argue that intermediation could be a
useful instrument for policymakers to implement directionality in policy practice.

From a policy perspective, piindings corroborate that HEélated intermediation bears the potential

to be a suitable instrument to implement and provide directionality in regional transformative innovation
policy. Moreover, we found that HEélated intermediaries already emplaoytable practices that could

be strengthened and extended to increase impact. Policymakers could use the provided indicators for
guidance and develop policies that nurture intermediation practices to prioritize and stimulate
transformative change. Nevertbss, equipping HEIs with required resources and capabilities will not
be a shorterm and straightforward process. Referring to HEIs, policymaker should encourage internal
changes regarding sustainabidyientation to allow prioritization in a first gi@s change processes are
complex. Complementary they should provide additional resources that allow adapting existing
practices and adopting participatory methods that allow stimulating change. Alternatively, in reference
to Cappellano et a[2022), we argue that the presented set of 16 indicators could also be a useful tool
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to estimate the fApreparednesso of intermediarie
also comprise implications for intermediation practitioner hay tould incorporate or adopt practices
in own efforts to provide directionality towards sustainability transitions.

From a scholarly perspective, our findings emphasize the role ofréfied intermediation in
transitions. Our analysis is only a firsteg to gain a better understanding of the potentials of
intermediation in implementing and providing directionality. As we found-i¢Eted intermediaries
proactively involve in sustainability transitions, this calls for further investigation ofrelgtd
intermedi aries in the co(Kivirraaetal.p2019Rdwever,owimiked ons i n
methods study has several limitations. Our set of indicators is not exhaustive. Including further
sustainabilityoriented cases in an-gtepth analysis against the background of directionality would help

to identify additional practices supping change. Moreover, instead of six challengesllitsch et al.,
2019)considered in this study, Bergekad. (2023)recently proided a framework comprising eight
directionality challenges that should be comprised in further analysis. Next to this, concentrating on
intermediati on practi cess,i doeur osft uidnyn oovraltyi ocno vpeorl si
elaborate on@ual outcomes of the employed practices as transformative change requirdexriong
perspectives.

Future research could enrich the ongoing discussions by addressing these limitations. Moreover, we see
promi sing avenues of r ebditiesato imnplemenn diréctionakityr imetltei ar i e s
regions and on other spatial levels as well as considering different types of intermediaries. Furthermore,
future research should investigate how to build up stimulation capabilities as well as exploredacentiv

and barriers concerning preceding change processes that allow for prioritization. Hence, future research
should focus on how to enable key stakeholders of transitions to introduce practices providing
directionality in order to employ suitable policytins ument s t o i ncrease the Mffy
contributeto sustainability transitions.
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Appendix
A) Case Overview
Sustainabilityoriented cases

Case A)The city of Darmstadt is located in the Frankfurt metropolitan area in the middle of Germany

and has the fourth largest number of citizens in the state of Hesse. It is characterized by an extensive
university and reseeh landscape. Next to several smaller HEI and research institutes in Darmstadt, the

Dar mst adt University of Applied Sciences (6h_da
Technical University Darmstadt ( ading Dnéversities\wi t h t h
Germany for engineering research and teaching, the h_da gives more attention to its economic, social,
media and design departments, though engineering remains to play an important role.

The analyzed initiative s:ne (system innovationsustainable development) started in 2018 as part of

the "Innovative University" funding initiative by the Federal Ministry of Education and Research.
Pursuing the goal of creating and applying mutual transformative knowledge transfer activities=rto fos
learning processes and sustainability transitions with partners from industry and civil society, s:ne has a
strong orientation towards sustainability. The orientation towards sustainability is informed by previous
internal initiatives to support sustaibility. To make possible system innovation, s:ne developed an
innovation and transfer platform as a core element to initiate cooperation and to support participating
actors align visions and implement projects on sustainability challenges. Projeatsparsire include

actors that especially engage in sustainability transitions like the Institute for Applied Ecology.

Case B)The city of Eberswalde is located in the negtstern part of the federal state of Brandenburg.
The rural county in between tngetropolitan areas of Berlin and Stettin is characterized by agriculture
and small and medium enterprises except for a limited number of petrol and chemical industries.
Additionally, there are large biosphere reserve areas that are sparsely populades nattire sights

that are used to offer touristic services. One central actor of the regional innovation system is the
Eberswalde University for Sustainable Development. This University, with an explicit focus on
sustainability, specializes on sustaingimeduction and rural development.

This study analyzed the initiative region 4.0 t
Il nnovation in Regionsodo by the Feder al Mi nistry
transdisciplinary regiaal innovation network supporting sustainab#it§iented innovation. It is led by
Eberswal de University for Sustainabl e Devel opmenr
transfer and innovation support in the rural region. As one unigque festanting in the late 1990s the

university has comprehensively converted its educational, scientific and transfer activities in order to
consider sustainable development, expressed e.g. by the renaming of the university in 2010. The project
comprises thredields of actions that are agriculture and regional nutrition, public services and
infrastructure and natwariented tourism. The fields of actions represent the regional endowments and

were developed jointly with regional actors that also are particidithe alliance formed by launching

region 4.0. Important regional partners are regional business development agencies, the regional
transport company as well as the municipality utility company. Furthermore, higher education
institutions from Berlin aswell as other Brandenburg regions are taking part evaluating and
accompanying the project.

Conventional cases

Case C)The city of Augsburg is located in the western part of the federal state of Bavaria. Augsburg

and its greater surroundings including Meand Nuremberg form one of the strongest economic areas

in Germany. Additionally, two HEI and several research institutions make Augsburg a knowledge
intensive location. A unique regional aspect is, dating back in the 1990s, multiple and heterogeneous
regional stakeholders established the local agenda 21 initiative in the city of Augsburg. Forming
committees called fiagenda forumso that address ¢
the municipality, they aim for a cooperative and sustééneiby development.
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The assessed initiative | ed by the University o
and refers to itseltf as fnNnagency for cooperatiyv
Al nnovative uni vandtssishewormatsafar knowledge ranser lixkgstident service
learning and alumni networking. Project goals are to support and improve knowledge transfer activities,

by providing a transfer Atool boxd f sacietyHhEtdrs me mb e
through cooperative projects with e.g. schools, museums, civil initiatives or associations. HSA_transfer
increases the visibility of transfer activities for civil society with a strong emphasis on internal and
external communication.

Case D)The city of Goettingen is situated the south of the federal state of Lower Saxony between the
metropolitan areas of Hannover in the north and Kassel in the south. Goettingen is home of three HEIs
and multiple research institutions while the economy ofritse peripheral environment is mostly
influenced by SMEs except for a few major companies, e.g. in life sciences. For the southern part of
lower Saxony, the HEI of Goettingen are important actors referring to knowledge transfer and
innovation support.

The initiative led by the University of Goettingen is SNIC (Innovation Campus in Southern Lower
Saxony) that was established in 2016 on behalf of regional intermediary actors and is funded by the
federal state of Lower Saxony. The catchment area of SNIQ Isnited to the city of Goettingen but

also includes surrounding counties as well. It refers to itself as an innovation network and connects HEI
and research institutions with other regional intermediary actors as chambers and municipalities to
support tle transfer of knowledge to local stakeholders and to foster the knowledge transfer structure
without a specific sustainability orientation. Providing interfaces for actors to connect, the SNIC
program aims to strategically improve the knowledge economytamee r egi on6és i nnovat
Complementary to and also cooperatively with participating HEI knowledge transfer offices, it provides
multiple innovation support and transfer activities including, e.g. an innovation acceleratpraoése

onsite and networking events, funding support, innovation scouting and innovation consulting.
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B) Interviews

No. | Region Sector Role Duration
(min)
1 Case A Academia Professor (s:ne team member) 112
2 Case A Academia Research Associate (s:ne team member) 40
3 Case A Civil society Research Associate of a foundation (s:ne team member) 54
4 Case A Industry Representative of chamber of commerce 61
5 Case A Academia Research Associate of a Research Institute (s:ne team men 66
6 Case A Academia ResearciAssociate of a Research Institute 36
7 Case A Academia Research Associate (s:ne team member) 65
8 Case A Academia Senior Researcher of a Research Institute (s:ne team memhy 91
9 Case A Academia Senior Researcher (s:ne team member) 90
10 Case A Industry Representative of chamber of commerce 91
11 Case A Public administration Innovation support and technology transfer manager 34
12 Case A Industry Representative of Business Association 40
13 Case A Academia Senior Researcher (s:ne team member) 58
14 Case A Industry Sustainability consultant (s:ne team member) 57
15 Case A Academia Representative of university sustainability office 45
16 Case A Academia Representative of university presidential board 59
17 Case A Public administration Representative of university transfer office 42
18 Case B Academia Professor 80
19 Case B Academia Innovation support and technology transfer manager 94
20 Case B Academia Innovation support and technology transfer manager 97
21 Case B Industry Innovation support and technology transfer manager 138
22 Case B Public administration Business developer (region 4.0 team member) 61
23 Case B Academia Professor (region 4.0 team member) 53
24 Case B Public administration Business developer 64
25 CaseB Academia Project manager (region 4.0 team member) 61
26 Case B Civil society Representative of a civil association (region 4.0 team memb( 71
27 Case B Industry Innovation manager 89
28 Case B Industry Innovation manager 66
29 Case B Civil society Representative of a civil association 91
30 Case B Public administration Knowledge transfer manager 58
31 Case B Industry Representative of regional craft sector 77
32 Case B Public administration Representative of biosphere reserve 100
33 Case B Academia Professor 70
34 Case B Academia Professor 70
35 Case B Academia Professor 76
36 Case C Academia Professor (HSA_transfer team member) 103
37 Case C Academia Professor (HSA_transfer team member) 86
38 Case C Public administration Representativeof innovation support and technology trans| 77
agency

39 Case C Academia Program Manager (HSA_transfer team member) 73
40 Case C Public administration Business developer 35
41 Case C Public administration Representative of an innovation center 54
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42 Case C Industry Representative of chamber of commerce 54
43 Case C Academia Representative of university transfer office (HSA_transfer t¢ 72
member)
44 Case C Academia Research associate 73
45 Case C Public administration Representative of universigustainability office 54
46 Case C Academia Communication manager (HSA_transfer team member) 77
47 Case C Civil society Representative of a foundation 62
48 Case C Civil society Representative of a civil association 73
49 Case D Academia ProfessoSNIC team member) 87
50 Case D Academia Project manager (SNIC team member) 92
51 Case D Public administration Representative of SNIC Office (SNIC team member) 72
52 Case D Public administration Innovation support and technology transfer manager (38468 | 62
member)
53 Case D Civil society Representative of a foundation 59
54 Case D Academia Professor (SNIC team member) 75
55 Case D Public administration Business developer (SNIC team member) 64
56 Case D Public administration Business develop€ENIC team member) 48
57 Case D Academia Research associate (SNIC team member) 53
58 Case D Academia Innovation scout (SNIC team member) 50
59 Case D Industry Representative of chamber of crafts 71
60 Case D Public administration Business DevelopéENIC team member) 50
61 Case D Industry Representative of chamber of commerce 78
62 Case D Academia Innovation scout (SNIC team member) 55
63 Case D Public administration Business developer (SNIC team member) 52

64




C) Interview guide

Section 0:Background of the interviewee

9 Please briefly describe your job/function.
T How do you / how does your organization under
Section 1: Intermediary structures and characteristics of key stakeholders

1 Please describe the [organizatirsatuctures of the innovation program you participate in.
1 Please give an example of how knowledge transfer takes place in the region.
1 Can you describe how learning processes are induced in the innovation program you participate
in?
Section 2: Innovation gocesses

1 Please describe what kind of innovations have already been developed so far.
1 Please describe what kind of innovations are currently being developed.
1 Please describe your role in an [exemplary] innovation process.

Section 3: Evaluation andassessment of results

1 How do you evaluate your activities and results in the innovation program?
Section 4: The regional innovation system

1 Please describe special features of the regional innovation system.
1 What are the barriers to knowledge transfer andvation in the region?
Section 5: Sustainable development

1 What role does sustainable development play in your organization / for your role?

1 What is the importance of innovations related to sustainable development for you?

1 What contributions to sustainablievelopment do you see through the innovation program and
the resulting innovations?
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D) Online survey questionnaire

Q1) What are the top 3 goals of your institution or department?
Strengthen regional innovation capacity (1)
Expand regional networks (2)
Improve collaboration between individual industries (3)
Bring together people from science and practice (4)
Provide consulting services for innovators (5)
Establish longerm transfer structures (6)
Develop a rgional culture of cooperation (7)
Transform socidechnical systems (e.g., regional mobility) (8)
Contribute to sustainable development (9)
Change established practices at companies & organizations (10).
Strengthen regional business location (11)

Other: (12)

Q2) Which of the following categories, in terms of your institution's/department's focus, do you
believe is most true?

o Focus on comprehensive contributions to strengthen (regional) economapdeat. (1)

o Primary focus on strengthening (regional) economic development but with special attention to
sustainable development. (2)

o Primary focus on contributions to sustainable development but with special attention to (regional)
economic develapent. (3)

o Primary focus on comprehensive contributions to sustainable development. (4)

Q3) In which of the following areas do you think your institution/department makes the greatest
contribution?

0 The promotion of (regional) economic development. (1)
0 The promotion of technical development. (2)

o Promoting sustainable development. (3)

0 To promote social development. (4)

o Other: (5)

Q4) Does your institution have an overarching sustainability strategy?
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oYes. (1)
o No. (2)

o | am not aware of.i{3)

Q5) Are there specific goals or implementation measures designhated in your
institution/department to promote sustainable development?

oYes. (1)
o No. (2)

o | am not aware of any. (3)

Q6) In what is an orientation of your institution/department towards sustainable development
reflected? (Multiple answers possible)

Sustainability strategy (1)

Transfer strategy (2)

Objectives of individual projects (3)

Mission, vision, or guiding prinples of the institution (4)

Project application/application for funding (5)

The name of the institution is related to sustainable development (6)
Not known to me. (7)

Other (8)

Q7) Have steps been taken within your institution/department or highetlevel organization to
make direct contributions to sustainable development itself?

oYes. (1)
o No. (2)

0 Not known to me. (3)

Q7.1)What steps have been taken within your institution/department or highettevel organization
to contribute directly to sustainable development?

Implementation of a sustainability strategy (1)
Saving resources (energy, paper, etc.) (2)
Implementation of suainability management (3)
Educational work on sustainable development (4)

Structural changes (insulation, etc.) (5)
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Involving external sustainability consulting (6)
Sustainable procurement (7)

Establish interdisciplinary working groups (8)
Reflection (9)

Quality management (10)

Other: (11)

Q7.2) Do you, as an institution or department, actively share your experience and knowledge of
these internal change processes related to sustainable development with interaction partners?

oYes. (1)
oNo. (2)

o Not known to me. (3)

Q7.3) Can you observe that these change processes are adopted by interaction partners or
motivate them to contribute to sustainable development themselves in other ways?

o Yes. (1)
o No. (2)

o Not known to me. (3)

Q7.4)More specifically, are these change processes more likely to be adopted by your interaction
partners or are they more likely to be motivated by your actions to contribute to sustainable
development in their own way?

o There is more of an adoption of thenge processes and actions we have taken. (1)

o It is more likely that our interaction partners are motivated to contribute to sustainable development
in their own way. (2)

0 Both, adoption and motivation, are observed in about equal proportions. (3)

o Nat known to me. (4)

Q8) Please indicate how strongly you believe the following statements apply to your
facility/department.
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Does not Tends not Tendsto  Applies

apply (1) Y appy @) ()

We set a good example in terms of sustainab{lity.

It is very important to us that there are role models when it com
sustainability(2)

Our activities and operations make a particular contributior
sustainable development in the regi8).

For us, the integration of already existingtiatives and networks is
elementary in order to be able to make our contribution to sustait
development(4)

For us, repeated cooperation with regional actors is crucic
strengthen their competences in sustainable develop(Bgnt.

Building a network specialized in sustainable developmen
particularly important to ug6)

Q9) Below are three activity priorities that often play a role in promoting sustainable and
economic development. Please rank the three activities in terro§importance to the work of your
institution/department. The most important should be at the top and the least important should
be at the bottom.

Education and information (e.g., event planning, communication) (1)
Network development and matching (éognging together and arranging relevant contacts) (2)

Implementation support (e.g. monitoring and steering of innovation projects and processes) (3)
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Q10) Please indicate how frequently you estimate the following formats are used for transfer
activities at your institution/department.

frequently  occasionally

@ @) rarely (3)  never (4)

Lectures (e.g. by experts on specific topics) (1)

Onssite appointments with companies / organizations (2)
Workshops (3)

Scenario processes wistakeholders (scenario technique) |
Contact talks with companies / organizations (5)
Contactingtalks with researchers (6)

Consulting / acquisition of funding (7)
Workshop/laboratory talks (8)

Networking events (9)

Conferences (10)

Trade fairs (11)

Action days/weeks (12)

Exhibitions (13)

Award ceremonies (14)

other: (15)
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Q11) In the following, we show you four blocks in which two statements are always juxtaposed.
In between, there are five options to select which of the statements you think (rather) applies to

your institution/department.

We connect business and science

We address individual problem
with individual companies and
experts.

We want to offer the possibility tc
develop and legitimize solutions fc
societal challenges through joir
cooperation.

Individual innovation challenges
that have come to our attentic
provide the driving force for oul
transfer activities.

We primarily want to develop ar
understanding of problems.

Participants in our formats shoul
become change agents and be a
to contribute to systematic solutior
to societal challenges.

We actively and specifically
approach potential cooperatic
partners for innovation projects.

We select participants specificall
based on the potential significanc
of their contribution to our projec
goals.

We support innovation process¢
through close monitoring ant
moderation.

The primary purpose of our transft
activities is to be participatory.

For us, the ability to moderat
innovation processes and projects
important.

Our regional networlshould be as
diverse as possible.

Participants should gain skill;
through collaboration to be able t
drive change beyond our projects.

We want to enable longerm
cooperation from the collaboratio
with regional stakeholders.

applies

1(1)

rather
applies

2(2)

neither

3(3)

rather
applies

4(4)

applies

5 (5)

We involve the civil society
(foundations,  cultural institutions
schools, associations, etc.) in innovati
processes.

We form dedicated working groups @
challenges for society as a whole wi
researchers and practitioners who c
contribute to a solution.

We specifically interconnect researche
and practitioners who can develop
solution to  specific  innovatior
challenges faced bydiividual actors.

The drive for our transfer activitie:
comes from challenges we ha
identified for society as a whole.

We primarily want to provide solution:
to problems.

Participants in our formats shoul
become innovators and be able
overcome individual innovatior
challenges.

We offer a comprehensive range
services tosupport innovation projects
and make these available on request.

We do not select participant
specifically, but design projects fa
broad participation.

We support innovation processes |
identifying potentials and matchin
people.

The primary purpose of our transfe
activities is to be informative.

For us, the ability to induce innovatio
processes and projects is important.

Our regional network should be &
extensive as possible.

Participants should receive suppc
through collaboration to successfully
complete projects.

We want to involve as many differer

regional players as possible in
cooperation.
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Q12) Which of the following statements do you think best describes the orientation of your
institution/department?

o Comprehensive focus on joint development of solutions to challenges facing society as a whole (e.g.,
local mobility). (1)

o Primary focus on joint delopment of solutions for challenges facing society as a whole, with a
secondary objective of cooperation on individual challenges (e.g. optimization of production or
communication processes). (2)

o Primary focus on supporting cooperation on individuallehges (e.g. optimization of production or
communication processes) with the secondary goal of jointly developing solutions for challenges facing
society as a whole (e.g. local mobility). (3)

o Comprehensive focus on supporting cooperation on individoallenges (e.g. optimization of
production or communication processes). (4)
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Paving the way for sustainability transitions?Supportive potentials of university
related intermediaries in regional innovation systems

Abstract

Research on intermediaries in transitions has neglected the role of unikelegityl intermediaries in
supporting sustainability transitions at the regildevel. Conducting a multiple case study comprising

86 interviews in four German regional and higher education institution {E&ihnovation programs,

we show that HEtelated intermediaries are involved in roles and activities that are predominantly
attributed to systemic and regirbased transition intermediaries. Extending and adapting activities, we
find HEIl-related intermediaries pave the way for sustainability transitions in two ways: First, by
performing roles and activities of transition imediaries, they foster and mobilize potentials of
regional innovation systems and thereby indirectly improving preconditions to enable change processes.
Second, they directly induce impulses for sustainability transitions introducing concrete stratggies an
projects by using inclusive methods that allow foiceceation by diverse sets of regional stakeholders.
Therefore, we argue that regiofi@evel HEFrelated intermediation should be considered in the design
and implementation of transformative innovatjmiicy.

Keywords

Intermediaries, sustainable development, sustainability transitions, innovation policy, regional
innovation systems

JEL
032, 038, Q58, R11

Introduction

T h ewickéd sustainability problemgUrmetzer et al.,, 2018)eading to current societies crossing
multiple planetary boundarigiSteffen et al., 2015¢all for fundamental changes, i.e. sustainability
transitions(Markard et al., 2012)intermediaries play an important role in acceleraff@bedt et al.,
2018) and faditating (Kivimaa et al., 2019a)sustainability transitions. The contributions of
intermediaries to sustainitity transitions have been discussed extensively in the literature. Studies have
looked at intermediation in sustainability transitions of specific swgibnical systems such as building
and construction(Lazarevic et al., 2019; Kivimaa et al., 2020; Vihemé&ki et al., 2020grgy
(Rohracher, 2011; Mignon and Ebers Broughel, 2020; vastel et al., 2020pr shipping(Bjerkan

et al., 2@1). Intermediary roles have been identified in relation to how they contribute to sustainability
transitions on different system levélan Lente et al., 2003; Smith, 2007; Kanda et 8202 Sovacool

et al., 2020; Ehnert et al., 2022)d in different phases of transitiofjvain Lente et al., 2011; Kivimaa

et al.,, 2019n) Ot her schol ar s have examined intermedie
sustainability transitions, e.g. activigMatschoss and Heiskanen, 201a%) policy changé¢Kivimaa et
al.,2020) Research on intermediation in transitions |

(Kivimaa et al., 2019a)Further, a typology of transition intermediaries Kyimaa et al.(2019a)
differentiates between systemic, regibesed, niche, procesand user intermediaries. Based on a
systemic literature review on intermediation in transitions, the typology covers a broad set of
exemplifying actors ranging from national innovation agencies to building managers but is not listing
nor considering higtreeducation institutions (HEI) such as universities as transition intermediaries
(Kivimaa et al., P19a)

For this reason, an analysis of the potentials of higher education institutions to contribute to
sustainability transitions through intermediation is lacking.-FHated intermediation has mainly been
examined with regard to its role in thenmmercialization of academic knowledge and the promotion of
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knowledge exchanggrusuf, 2008; Clayton et al., 20L8oreover, HEIs are regarded as not alpig:

to address societal challenges, as they are found to lack the ability tap@movation processes

(Parks, 2022)However, gstainabilty has already become an important field of action for HEIs in recent

years. Dealing with sustainability challenges becomes relevant for HEIs with regard to education
(Mehling and Kolleck, 2019)but particularly withineased transfer activitie:
mi s s (Noltmg et al, 2020) This includes technology transféfivimaa et al., 2017)aswell as

collaboration with industryOrecchini et al., 20123nd other sectofdehling and Kolleck, 2019)or

even cecreation with government, indugtand civil society(Trencher et al., 2014)Nevertheless,

reseach on contributions of knowledge transfer of HEIs to regional transition processes remains scarce
(Kivimaa et al., 2017)

Moreover, taking into account that transitions are localized and-gimendenf{Hansen and Coenen,

2015) requiring action not only at the national, but also at the regional and loca{Tédtling et al.,

2021) regional innovation systems are of particular interest for sustainability tosmssiBerving their
Aithird missiono and disseminating academic know
important actors in regional innovation systems. Though regional bofpospproaches are considered

more recently(lsaksen et al., 2022ith few notable exceptions, eldattes et al(2015) on energy
transitions, regional innovation systems have also not played an important role in research on
sustainability transitions. As regional innovation systems incorporate structures for knowledge and
technology transfer, it should be analytexv they can enable sustainability transitions. Furthermore,
roles of HEIs in regional development processes have been assessed mostly from an economic
perspective, but not with regards to sustainability transitiRaslingerPeeret al., 2021)and research

on contributions of innovation intermediaries to regional transition processes considering their
involvement in strategic niche management remains sfiéidienaa et al., 2017)Moreover, except for

Pflitsch and RadingdPeer(2018) and Wolf et al. (2021) there are no systematical analyses of the
cortext of academic knowledge transfer in sustainability transitions.

As HElIls are important actors in regional innovation systems, this article connects the acknowledged
roles and activities of transition intermediar(&hemaki et al., 2020n facilitating change processes
towards suminability with existing HErelated intermediation in regional innovation systems to
explore their transformative potentials. Using a multigise study approach based on 86 semi
structured interviews it addresses the research quelsitondo HEtrelated intermediaries in regional
innovation systems pave the way for sustainability transitions?

This paper analyzes how HEdlated intermediaries make possible contributions to sustainability
transitions through their activities and networker even (re) organize themselves. This not only
includes HEIrelated intermediaries explicitly focusing on sustainability, but also such cases primarily
focused on economic or societal development of their regions. The theoretical part reviews roles of
intermediariesin regional innovation systems as well as in transitions and introduces the applied
analytical framework. Following, case and data sampling strategy as well as conduction of content
analysis are elaborated. In its empirical part, the article analyseseffianal innovation systems in
Germany with their HEtelated intermediaries regarding their sustainabkdignted activities,
comparing them to roles of intermediaries in transitions. Taking a-oagé study approach, it takes a
close look at possilifies and barriers of intermediaries in their regional contexts. The conclusion draws
a line back to the roles of intermediaries in transitions, showing howéf#ed intermediaries pave

the way for sustainability by creating valuable preconditions addcing change processes, and by
taking over roles of systemic and regHmesed transition intermediaries.

Literature background and analytical framework

Starting from the initial f r a rfBessant andsRush,cleOBEs ul t an
significant attention in research over the last two decades could broaden the depicted roles of
intermediaries in innovation processgfowells, 2006; Yusuf, 2008; Nauwelaers, 2011; Bergek, 2020)

and in sustainability transitiorggan Lente et al., 2003; Kivimaa et al., 20190)is connects to research
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on innovation intrmediariegHowells, 2006) acting as knowledge brokers and network creators in
innovation systems on nation@undvall, 1995, 2007pr regional level§Cooke et al., 1997; Cooke,

2010) Innovation intermediarieare understood as organizatitnhat act f@fdAas an agent
aspect of the innovation process between two or mpoaer t(Hoeedls) 2006, p720). Theyseek to

enhance the productivity, connectivity and functionality of innovation systems and thereby the
innovative capacity of their regions, nations or sedfdesiwelaers, 2011; Dalziel and Parjanen, 2012)

Innovatian intermediaries take various roles in innovation systems from identifying needs of companies
and articulating them tsupporting collaborationfHowells, 2006; Nauwelaers, 2011; Dalziel and
Parjanen, 2012)Their activities are mostly directed at companies, although results may also impact
other actors in the innovation systébalziel and Parjanen, 2012 their brderingrole, innovation
intermediaries create networks connecting different actors of the innovation system, especially
economic actors and research communities, for collaborafléowells, 2006; Nauwelaers, 2011;

Dalziel and Parjanen, 2012hese networks can be complex with intermediaries connecting multiple
actors, both vertically and horizontally, for a collaboratieeeking to establish lostgrm relationships
f(Howells, 2006) Intermediaries also support collaborators, e.g. by organizing advice and providing
funding supportHowells, 2006; Nauwelaers, 2011; Dalziel and Parjanen, 2ah#@)more directly by
supporting technologicaledelopment in testing and validation throughout prototyping, piloting and
configuration (Howells, 2006; Stewart and Hyysalo, 2008upplementing these bilateral and
multilateral connectionssystemic (innovation) intermediarieact at system or network levels,
orchestrating collective innovation activities of a broader set of actors around a share(Varsioente

et al., 2003; Janssen et al., 2020)connection to the concept of innovation intermediasiesiies have

al so analyzed how intermediaries support-incren
i nnov@&andacechah, 2018) s ust @irn a&mit leidt (Kant an Kandaj 201G agr een
i nnov@ledtetal)p2018)e.g.by helping to diffuse renewable energy technol@grgek, 202Q)

Various actes can take the role of an innovation intermedidrlgis canbe business incubators,
technology parks, (regional) economic development agencies directly installed with the purpose to
enable innovation or established organizations taking this role, suictiustry and trade associations
or chambers of commer¢@alziel and Parjanen, 2012yansfer units of HEI, e.gajm to create transfer
ecosysteméMiller and Acs, 2017; Breznitz and Zhang, 2019; Lahikainen et al., 20Bjo strengthen
formal andinformal linkages between HEBnd industry(Siegel et al., 2003; Debackere and Veugelers,
2005; RadingePeer and Pflitsch, 2017)hey often act aknowledge intermediariesyhich facilitate
knowledge exchange between academic (HEI) and-asademic actors, thereby fostey
commercialization of academic knowled@#achoStadler et al., 2007; Siegel et &Q07; Clayton et
al., 2018) In that sense, they act as an intermediary hylhigh primarily represent aims of their HEI.
However HE$ also contribute to innovation systems, e.g. by promoting entreprene(Dsi@pegorio
and Shane, 2003; Wright et al., 2004; Markman et al., 2005; Rothaermel et 8)., 200

Intermediaries support and accelerate change processes ifientical systemévan Lente et al.,

2003; Kampelmann et al., 2016; Gliedt et al., 2018; Kivimaa et al., 20h%h)s context, supportive

functions of intermediaries to sustainability transitions have been identified, such as strategy
developmenfHodson and Marvin, 2012; Hamann and April, 201&r@er, 202Q)vision building(van

Lente et al., 2003; Kivimaa, 2014; van Boxstael et2020) knowledge brokeringBarnes, 2019;

Kanda et al., 2019; Janssen et al., 2020; van Lente et al., &0@0)etworkingFischer and Newig,

2016; Gliedt et al., 2018; Kanda et al., 2020; Loorbach.€2@20) exchanging knowledg@&emp et

al., 1998; Franiskaki et al., 2019)fostering knowledge disseminatidRischer and Newig, 2016;

Hyysalo et al., 2018; Sovacool et al., 2020)d building institutiongHorne and Dalton, 2014; Bush et

al.,, 2017; Kivimaa et al., 2019b) The <concept medi dtirasédi hiasn bieehe s
flactors and platforms that positively influence
activities, and their related skills and resources, or by connecting transition visions and demands of
networks ofactors with existing regimes in order to create momentum for geckmical system

change, to create new collaborations within and across niche technologies, ideas and markets, and to
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disrupt dominant unsustainable sot¢ioe c hni c al ¢ (imirhaia gtuat.,a2019ap 1L.G72)
Although this definition is not uncontested, importance of intermediaries for transitions processes is
generally emphasized in transition resedMhbnders et al., 2020)

Transitions are complex processes that can take decades. Early stages are characterized by
experimentation and learning with niche innovation under high uncer{@esls, 2019)in this phase,
intermediaries are important to create momentum and conditions for niches, as they connect actors and
translate and disseminate knowledg&vimaa et al., 2019b)They involve in the creation of niches
(Matschoss and Heiskanen, 201trigger interaction within nichg¢largreaves et al., 2013; Kivimaa,

2014; Seyfang and Longhurst, 2016éoordinate partnerships across nicfigassh et al., 2017; Kivimaa

et al., 2019apand organize crodsvel regimeniche interaton (Smith, 2007; Audet and Guyonnaud,

2013; Gliedt et al., 2018; Cramer, 2020) this context, the concept of strategic niche management
helps to understante introduction and diffusion of sustainability innovations from ni¢f@éganti and

Falcone, 2022)Strategic niche manageméni s t he creati on, d e vomitloo p me n t
protected spaces for the development and use of promising technologies by means of experimentation,
with the aim of (1) learning about the desirability of the new technology and (2) enhancinghbe fu
devel opment and the rate of (Kempmpétialg 4998, ¢iB6) o f t he
Intermediaries empower niches by contributing to niciernal processdivimaa, 2014) Engaging

in a broad set of intermediation activities to facilitate cjeanthey support (1) articulation of
expectations and visions, (2) building of social networks, (3) learning processes and (4) other processes
(Vihemaki et al., 2020see Table 1). Taking into account the level at which a transition intermediary
operates, five not mutually exclusiwges can be distinguished: systemic, regbaeed, niche, process,

and user intermediari€kKivimaa et al., 2019a)hat also differ in attributed intermediation activities.

Table 1. Analytical framework showing the activities of types of transition intermediaries in fulfilling
certain roles (Own depiction following Viheméikial. (2020)).

Roles of Type of transition intermediary
transition Activities of transition intermediaries Regime
intermediaries Systemic Niche Process User
based
Aligning niche performance with prevailing poli X
discourses
Articulating demands of the users X
Articulation of needs, expectations, requirements X X
. . Assisting others in articulating the direction of chal X

Articulation of

expectations and - campaigning, advocating, (targeted) lobbying X

visions (1)
Influencing political vision building X X X X X
Promotion of sustainability related aims X X X
Speed up application and commercialization of X .
technologies
Strategy development X
Aligning actors (or their interests) and options X X
Brokeringand gatekeeping X X
Connecting experimental projects X

Building of Creating and managing networks informing the X X X

networks (2) government
Creating and managing networks to lobby for X
transition oriented policies
Developing connections betwegroups of actors X
Facilitate vertical and horizontal cooperation X
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Facilitating between the niche and dominant
configurations

Facilitating ceoperation between actors

Facilitating policy dialogue (e.g. polidgrums)

Formation of knowledge sharing networks, e.g.
platforms

Negotiating between interests and priorities to cre
a consolidated vision

Network creation and facilitation

Network creation, including witbther types of
intermediaries

Providing, managing or finding funding

Learning
processes and
exploration (3)

Advancing exchange of information

Advice and support

Collecting evidence for key policy issues

Configuring innovations

Creating conditions for learning by doing and usin

Dissemination

Education and Training

Investments in new businesses

Knowledge gathering, processing, generation and|
combination

Prototyping and piloting

Quialifying the characteristics and suitability of
innovations for various contexts

Technology assessment and evaluation (for policy
development)

Other roles (4)

Advancingdayto-day activities to advance
transitions

Arbitration (based on neutrality, trust)

Brokering between different organizational or lecal
national priorities

Developing shared infrastructure between project

Identifying, mobilizing actors

Influencing new legislation and standard setting

Job creation

Managing external relations of the projects

Policy design

Policy implementation

Policy support

Policy translation

Project design, management, evaluation (e.g.
complex, longterm innovation projects)

Providing professional services

Representing users at the niglegime interfaces

Seeking consensus, organizing discourse

Standard creation and accreditation

Translating new technologies to users
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Methodology

In order to gain irdepth insights into the roles and activities of H&hated intermediary structures in

their regional context, this paper uses the mukialee study methodology ¥fn (2018) A case study
methodology fits to the exploratory nature of the research question and the literature. It additionally
allows a detailed analysis of the specific context in which intermediarieicbtheir activities. By
choosing multiple cases, general assumptions can be clarified. Thus, this multiple case study can further
theoretical insight¢Eisenhardt, 1989%n the roles and activities of Hi¢lated inermediaries with

regards to sustainability transitions. The following sections describe the selection of cases (3.1), the
gathering of the empirical basis (3.2) and explain which steps are taken in the analysis (3.3) to answer
the research question.

Seletion of cases

The analysis includes four cases of publicly funded projects supporting knowledge transfer and
innovation with universities as coordinators in four regions of Germany. Innovation on the regional level
has been in the focus of recent innovatpolicy in Germany, with funding programs aimed at that
direction(Eickelpasch and Fritsch, 200%)Iso, several authors analyzing sustainability transitions and
directionality have chosen a regional scgpmttes et al. 2015; Grillitsch et al. 2019; Pflitsch and
RadingefPeer 2018)

For the selection of cases, we reviewed current funding programs for regional innovation initiatives in
Germany with the aim of obtaining a heterogeneous samgievaiying degrees of orientation towards
sustainability. Two cases, Darmstadt (A) and Eberswalde (B), explicitly focus on sustainability, while
the other two, Augsburg (C) and Géttingen (D) primarily aim to contribute to regional development.

Empirical basis

To analyze the four cases, the research team conducted 86 explorative in two rouralsiéséfer an
overviewand Appendix A) Interviewfor the full list): In 2020, the team interviewed 61 intermediaries
involved in four regional innovation systeni$ie interviewees represent the diversity of intermediaries

in each case. The selection followed the principles of purposeful sampling, including a comparable set
of actors from academia, economy and industry, public administration, and civil socieagliorase.

The interviewed intermediaries act on various operational levels and positions. For academia, this
includes lecturers, technology transfer office members, consultants and innovation managers in
universities. Representatives of the chambers aofet@d commerce or crafts, as well as industry
associations, represent the economy and industry helix. For the consideration of public administration,
the sample includes business development agents and innovation managers of the municipalities. As
intermaliaries from civil society, the team interviewed board members of foundations and societies.

For the second round of interviews in 2021, the team interviewed 25 innovators that araodtzed
intermediary structures of the first interview round in order to represent their perspectives on the
innovation initiatives they collaborate with. This includes companies from different sectors such as food
retail, software developing, constructjaonsulting, leather production and bicycle manufacturing. In
addition, actors from civil society were interviewed, such as theaters, social initiatives and schools. The
interview material gathered was sufficient to reach theoretical satu(@®iaser and Strauss, 2017)
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Table2: Case overview and number of interviews per region

Case A B C D

Region Darmstadt Eberswalde Augsburg Gattingen

Characteristic Urban Peripheral Urban Peripheral

Assessed initiative s:ne region 4.0 HSA_transfer SNIC

Focus Focus on system  Focus on regional Focus on building Focus on
innovation for sustainability networks for innovativeness of
sustainability transition societal benefits region

Number of 17 17 13 14

Interviews with
Intermediaries

Number of 7 5 8 5
Interviews with

participating

innovators

Total number of 24 22 21 19
Interviews

The interviews were sersiructured through guidelin€¥in, 2011) The guidelines were composed of

open questions, using guiding questions for each section, with fajoguestions to ensure the
reflexivity of the interviews. The guideline of the first rouf#ppendix B askedquestions about the
structures and characteristics of knowledge transfer, the involved actors, innovation processes, the
embedding of the program in the regional context, and contributions to sustainable development. For
the interviews in 2021, the guided AppendixC) started with questions on the organization of the
interviewee including the business model, markets,-teng objectives and the role of innovation and
sustainability. Similarly to the 2020 intéews, the guideline inquires about the embedding of the
organization in the region. The main focus was however on the cooperation with the intermediary
structure, including the initiation, the process, involved actors, goals, as well as challenges. The
guidelines were not rigorously adhered to (in contrast to surveys with questionnaires), but rather adapted
to the specific flow of the individual interviews in line with the exploratory nature of the research
guestion.

Due to the COVIB19 pandemic, all intstews, except one, were conducted via online video
conferencing tools or telephones. The material was recorded and transcribed. In addition to the
interviews, internal documents as well as reports and published information were collected and
evaluated. Thee formed the basis in particular for determining to what extent and in what way the
intermediary structures are oriented towards sustainability.

Data analysis

The transcripts as well as the internal documents, reports and the published informatiotyzed ana

based on qualitative content analy@#ayring, 2015) The chosen approach uses a mix of deductive

and inductive codes. Deductive codes have been gmaklon the basis of the framework transition
intermedi ariesd6 roles (see Table 1): aarticul at |
al earning processes and eMhemakrtal, 20@MMyctivacoding e | | a s
supplements the activities rédd to these roles. The inductive coding follows the exploratory nature of

the research question and acknowledges the differences of the cases to transition intermediaries. At the
same time, the deductive codes assure comparability between the casdh aribtivig literature. The

resulting set of codes was discussed between the authors. Several workshops with the interviewed and
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other stakeholders from the cases discussing preliminary findings provided feedback and allowed the
team to refine insights.

Results

The four cases differ in the conditions of the regional innovation systems and in the goal sets of the
analyzed programs as well as in the specific roles and activities the intermediaries fulfill. Each case is
described separately, with a discussioonsolidating the results in relation to the typology of
intermediaries.

Case A: Dar mst adt / fs: neo

The city of Darmstadt is located in the Frankfurt metropolitan area in the middle of Germany. It is
characterized by an extensive university and researasdape. Next to several smaller HEI and
research institutes, Dar mstadt University of Al
Darmstadt (6TUD®6) are the most important HEI . Wi
Germany for engineig, the h_da gives more attention to its economic, social, media and design
departments.

The anal yzse:dn epbr o(gsryasmt edbm i nnov at i stantedin@@Gl8 aspastofai nab
the "Innovative University" funding initiative by the fedestdtes and the Federal Ministry of Education

and Research. Pursuing the goal of creating and applying mutual transformative knowledge transfer
activities to foster learning processes and sustainability transitions with partners from industry and civil
socety, project 6s:nebd has a strong orientation t
technical systems, it developed an innovation and transfer platform as core element to initiate
cooperation and to support participating actors align nss@nd implement projects on sustainability
challenges. Project partners include actors that especially engage in sustainability transitions, e.g. the
Institute for Applied Ecology.

Regarding tharticulation of expectations and visignsterviews show tat i nt er medi ar i es
mainly take two roles. Firstly, intermediaries ask innovators who are generally interested in
collaborating which challenges they encounter with regards to sustainability and where they see
potential solutions. Perspectives affetent actors are picked up for collaborations and articulated

within the process of developing a strategy as well as aligning the actors. Intermediaries thereby fulfil
the o6articul ation of needs, expect adtaiiesfnlfitheand r e
06strategy developmentod6 rol e by-technigalpsubsysiemtp i nnov
cooperatively develop a strategy towards sustainability. They organize strategy workshops with actors

of these subsystems, e.g. the leatbupply chain. The ideas resulting from these workshops are further
formulated into a O0theory of changed including
following through on that strategy has been underlined by one of the interviewees lgy 8ayih at ' s

very important, a commitment from the people, that we want to develop solution options together with
you t her(mtereiew 9item 3R)0

Forbuilding of networks i nt er medi ari es of 606s: ned focus on de
actors and aligning their interests, therefore negotiating between interests and priorities. When
6devel oping connections between groups of actor
sustainability. They select actors from a specific stedtinical (sujsystem which are seen as relevant

to solve identified sustainability problems. Furthermore, actors are selected on whether they are
motivated to participate. One interviewee described ifiddth at i s i mportant i s th
teeamof actors who want to wor k t og(mterfiewr, iterm36)a s ol u
The selectiveness also is also shown in the O6pro
only funded if it is directed towards the sustainapiitr i ent ed goal sets of t h
6aligning actors (or their interests) and option
especially by developing a common understanding of the sustainability problem with the acters of th
respective socibechnical (sub)system. This process starts with organizing input from experts which
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explain possible problems. Actors then exchange positions and expectations with intermediaries aiming
to underline the necessity of coming to a commomewstanding. The momentum of actors
understanding the dimensions of the sustainability problem is used to establish collaborations, starting
with a strategy.

With regards tolearning processes and exploration i nt er medi ari es in the 0
prototyping and piloting of sustainabiliyriented innovation by enabling actors to develop solutions

for identified sustainability problems. They also support in configuring innovations, e.g. a vehicle for
sustainable commuting, by exploring the usergegtve and help innovators identify impediments for

their change processes. By conducting surveys with local citizens, the program qualifies the suitability

of sustainability solutions for its | claageofcont ex
informationd through several activities. They
sustainability problem to contribute their experience and expertise to the innovation process. Within the
transdisciplinary cooperation, knowledigethus transferred between all actors in multiple directions:

"that's where new questions come in to academia and at the same time, however, impetus can be given
from academia to practic' | nt er vi ew 5, item 47). Th éamingt er med
conditionsd for actors in these cooperation, hel
addition, intermediaries also help educate and train actors by informing about preconditions for
sustainabilityoriented change.

Otherrolesvhi ch i ntermediaries within t htedaybastvitest® pr og|
advance transitionsd and 6éidentifying, mobilizi
impulses for sustainabilitgriented change within their own HEOne interviewee described the
motivation as:"we are concerned with actually advancing change processes in the direction of
sustainable development, on the one hand, and aligning the university, and what it teaches, with that as
well, and of course reaech anyway'{Interview 1, item 31). Identifying and mobilizing actors is a key
activity of intermediaries in the O0s:ned progra
which they see potential for sustainabildsiented change, céimtensive urban commuting for instance.

In a second step, they conduct an actor mapping to identify actors in the field which are relevant for
change processes and should thus participate in vision and strategy building. For successfully mobilizing
actors, interradiaries analyze specific motivations and challenges of actors, trying to find an angle
which helps actors to see a need for change. The collaboration can then be presented as an opportunity.

Case B: Eberswalde / #fAregion 4.00

The city of Eberswalde is lotad in the nortkeastern part of the federal state of Brandenburg. The rural
county in between the metropolitan areas of Berlin and Stettin is characterized by agriculture and small
and medium enterprises except for a limited number of petrol and chenduoatries. Additionally,

there are large biosphere reserve areas that are sparsely populated, but are nature sights that are used to
offer touristic services.

The program assessed is O6region 4.06. It aims to
supporting sustainabilitgriented innovation. It is led by Eberswalde University for Sustainable
Devel opment (O6HNEEO®G) wkhawledye tiarssfertatdénnovasiom supportinthec t o r
rural region. As a unique feature, starting in the late 1990s the university has comprehensively converted

its educational, scientific and transfer activities in order to consider sustainable develogprestes

e.g. by the renaming of the university in 2010. Referring to the direction towards sustainability a
representative of region4.0stattd don't know if | do anything tha
sustainability. So | would say that theost important point for us is that we think about sustainable
devel opment from the ground up anntetiew3@, itdmnc or po
47). The program comprises three fields of actions that represent the regional endowchevesea

developed jointly with regional actors that also are participants of the alliance formed by launching
6region 4. 06. | mportant regional partners are r
transport company as well as the municipaliiiity company.
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Regarding theole of articulation of needs, expectations and requirementermediaries brought up

the fields of action they developed considering potentials for sustainaviktyted change that fit

regional conditions. Referringtoan di ti ons and actordés needs, they
actors. Using participatory workshops, intermediaries help regional actors to find direction for change,

by supporting them in identifying problems and formulating questions regardingakgimtainability

i ssues. Additionally, wvision building was suppor
by conducting an analysis of regional potentials that created the basis for developing fields of action and

a regional strategy to $ter sustainabilipriented innovation. Furthermore, the internal conversion
strategy towards sustainability of the university includes a strong emphasis on role modelling and
promoting sustainability related aims through knowledge transfer. This stfatetagmentally informs

roles and activities of intermediaries. Acting as role models, intermediaries spread sustaintile day

day practices, e.g. resource saving, or induce change processes cooperating with regional actors.
Through close cooperation withunicipalities for example, intermediaries aim to influence political
vision building. Il nnovation creation is support
matching involved researchers with regional actors to induce innovation processesluBing,

supporting and accompanying innovation processes that are based on sustainability oriented research,
they help to speed up the application and commercialization of new technologies and processes.

Referring to itself as an innovation networle tlole ofnetwork buildings of special importance. With

i mpl ementation of 6region 4. 0606, new networks ar
building efforts concentrates on including societal actors, pooling networks through cooperation with
oo her regional intermediary actors and i mpl ement.i

and exchange of information in transfer and innovation activities the university introduced a knowledge
transfer advisory board involving regional actwach as the chamber of commerce, county
municipalities or churches. Additionally, a regional fair is organized jointly and periodic meetings are

held. The intermediaries use participatory methods, e.g. workshops, to align visions, understandings of
sustaimbility and to develop strategies. The used formats include societal actors, e.g. foundations, clubs

or churches, as well as actors from municipalities, industries or academia to ensure a broad basis of
acceptance for jointly developed solutions and chaigeesses. Moderated by intermediaries, the
participatory approach take into consideration heterogeneity of actor groups. It enables exchange and
discussion of interests and options among actors in order to resolve conflicting interests, align visions
andbundle sustainability efforts. One interviewees elabordien d t he i mport ant t hir
a participatory exchange in order to resolve precisely these conflicting goals. And yes. And to find

s ol ut (Ierview d0, item 137). To facilitateeooperation between groups of actors the
intermediaries accompany and moderate innovation processes. Combining their theoretical and practical
knowl edge, they act as Atransl atorso between int
threshol@ bringing together different groups of actors in events hosted by the intermediaries, e.g.
volunteer days or city cleanups, to make them familiarize with each other. Regarding the role of finding
funding, intermediaries support actors by offering fundiogsultancy or forwarding actors to funding

experts. Intermediaries also act as brokers and gatekeepers. Making contacts, they match innovative
actors from their regional networks and knowledge on actors and existing projects.

I nt er medi ar igeisono f4 .p0réo jpeacvte o6trhee way f or change pr
conditions forlearning and exploraton The uni versity established the
Transitions and Transfero that aandgfesactivitiesvatdtiiea nce t
goal to contribute to sustainability. Learning through mutual information exchange and knowledge
transfer as well as problem orientation is cruci
interviewee pointed oufiWe are very interested in the problems and challenges that companies or
stakeholders have and bring to us. And this exchange, thisvéyyaexchange, is actually the actual

t r a n qIfterview &7, item 7). Learning is also facilitated by programs thatvadictors to switch

roles, e.g. entrepreneurs and professors. Knowledge exchange is fosteredpbbgdbiest show cases

and onsite events. Intermediaries cooperate with researchers and actors in innovation processes.
Connecting multiple regional actothey make possible pilot projects, e.g. delivery services via public
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transportation. Additionally, innovations are configured bringing together innovators and users, e.g. by
matching developers of a pesticiitee weed control system with farmers. Interiagds closely

accompany processes as moderators and motivators as well as project managers. They offer support
services reaching from professional research to
support is not limited to individual enterpeis but involves several actors and stakeholders that
potentially benefit from innovative technologies or practices.

Two other important rolesintermediaries fulfill are the sensitization for sustainability and the
identification and mobilization of actar§he constant engagement with sustainability during events,
cooperation and projects due to orientation of the university and the project familiarize participants and
regional actors with problems and challenges of sustainability. Identifying potemtieipgaents on the

basis of strategic considerations and actively inviting them, they mobilize relevant regional actors to
involve in projects and cooperation.

Case C: Augsburg / AHSA transfero

The city of Augsburg is located in the western part of theréédéate of Bavaria. Two HEI and several

research institutions make Augsburg a knowleid¢ensive location. A unique regional aspect is that,
dating back to the 1990s, multiple and heterogen
216t iientii ve. Forming committees called édagenda fo
issues and backed by the Augsburg municipality, they aim for a cooperative and sustainable city
development.

The assessed program of the University of Apfleli ences Augsburg (O6HSA'") i s
and refers to itseltf as fAagency for cooperative
knowledge transfer like student service learning and alumni networking, including but not exclusively
focusing on sustainability. Project goals are to support and improve knowledge transfer activities by

providing a transfer Atool boxo for HEI members a
cooperative projects with e.g. schools, museums] (iitiatives or associations. One interviewee
summarizes the main goals d@s] €é ] an increase in transfer act i
(I nterview 48, item 9). Therefore, OHSA_ _transfe
society with a strong emphasis on internal and external communication and the shelikk@om
OHSA transmitterd that make HEI transfer project

through temporary exhibitions.

Referring to data, the role afticulation of expectations and visiorssnot in the focus of intermediaries

in project O6HSA transferd. Nevertheless, they de
requirements for sustainability the project commits to. Additionally, sustéityabia field of action

and an advisory board for sustainability was established to raise awareness in order to promote
sustainability related aims. Intermediaries support-tdi&rnal strategy and vision building by starting

discourse across all disdipés and including all groups of university members.

The role ofnetwork buildingi s of parti cul ar i Mporltnanared efrort 0 HeS
addressing of societal challenges they aim to include civil society actors and their perspectives in
innovation and transfer processes. n pr i nci pl e, we simply want to o

project. That means thave are also trying to address new target groups. As a university of applied
sciences, our target group is, of course, companies. That's the one we're targeting already, and we're
we |l | k n o (interviewh5d, riteam. 26). Through targeted expansionativorks including groups

of actors that have not been in the focus of transfer before, they involve in developing connections
between groups of actors by actively making connections to societal actors and cooperating in projects
with museums, schools, fodations and societies. To get in touch with societal actors, they establish

events inviting citizens to discuss with univers
studentds theses and servi ce | eeaenableimatgal kpowledgee ct st
transfer. For studentds projects, OHSA transferé

or finding funding. Additionally, intermediaries facilitate cooperation and emergence of new projects
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by providing a centraliz€documentation of existing and former projects as well as cooperating partners
interested actors can build on. For members of the university, a platform andtosthod is provided

to facilitate project development and partner identification. For exdelr actors a fAtrans
listing projects and professionals is published. Making contacts and matching actors for potential
cooperation using their expanded networks, intermediaries engage in brokering and gatekeeping.
Complementary to the conventia | transfer agency, OHSA _transfe
cooperation enquiries t hat ar e forwarded t o p
appointments and accompany initial meetings to facilitate cooperation. Furthermore, strategicall
aligning efforts with the existing agenda processes and by bundling expertise in a program called
OExperts for Sustainabilityd that make the unive
sustainability, pr ojlignmantobirtieBests and optiors bnesustainabilityp por t s

Regarding the role of supportitearning processes and exploration i nt er medi ari es of
engage in multiple ways. They use student seminars with cooperative partners to involve actively in
prototyping, e.g. developing and testing a ramp for bafiéer entrances, or configure technologies in

order to develop innovative applications, e.g. using -bb#t for initial disease consulting.

Dissemination and communication are central approachesO HSA _transf er 6. One i1
fiscience communication is also an important comp
why we massively included the el ement(nterfiewk nowl e

57, item 11).Professional staff accompany and report on projects. The exchange of information is
advanced using sociatedia, weekly newsletters and a magadiike periodical to spread information

and to process knowledge for transfer and innovation. The internesdésio host informative events

as well as dialogue formats for civil society actors to enable mutual exchange. Dissemination is also
fostered by the showrooini ke OHSA_transmitter6 with temporar)
present reAuttangfremd odSti vities. R e-bite studéntsg t o |
seminars dealing with actual and real problems and offering séedn@ng projects, conditions for

mutual learning by doing are created. Next to this, involvement of profieds, e.g. researchers or

lecturers, in activities and projects provides advice on the basis of experience and professionalism.

Additionally, referring toother roles OHSA transferé intermedi ari es
management tasks referringttch e ms e Iserveesprogiderd i ( | nt er vi ew 50, item 1
bureaucratic formalities and evaluating projects for partners that are less familiar working in funded
projects. They also involve in active mobilization of actors by proposinggirigjeas and cooperation

to actors that bef orehand have not been in coop
promote openness for cooperation and reduces inhibitions of potential actors in order to broaden the
group of participating actors.

Case D: Goettingen / ASNICO

The city of Goettingen is situated in the south of the federal state of Lower Saxony between the
metropolitan areas of Hannover and Kassel. Goettingen is home of three universities and multiple
research institutions while the@omy of its more peripheral environment is mostly influenced by
SMEs except for a few major companies, especially in life sciences. For the southern part of lower
Saxony, the HEI of Goettingen are important actors referring to knowledge transfer avatiomo
support.

The program analyzed is OSNICO6 (Il nnovation Campu
in 2016 on behalf of regional intermediary actors and is funded by the federal state of Lower Saxony.
The catchment ar e adtoGoettihgeMNbuiCalso incleidesnsartounding wourities. It

refers to itself as an innovation network and connects HEI with other regional intermediary actors to
support the transfer of knowledge to local stakeholders and to foster the knowledge ttargttees
without a specific sustainability orientation.
program aims to strategically i mprove the knowl
Complementary to the participating HEI knowledigansfer offices, it provides multiple innovation

85



support and transfer activities including an innovation acceleratorptzesice orsite and networking
events, funding support, innovation scouting and innovation consulting.

The articulation of expe@tions and visionss not a particularly important role for intermediaries in

O0SNI C6. With regards to articulating needs, expe
to 6future workshopsd® i n whi c hpmertsghat havaraisedtbeir!l e c t i
concern and prioritize them according to their importance. The situation is quite differentioitdineg

of networks whi ch is by far the most i mportant rol e
program is focusedn developing connections between groups of actors, using a wide range of formats

and activities. While all regional actors relevant for innovation are in scope, a particular spotlight is
placed on small and mediusized enterprises, which constitute demnomic backbone of the region.

I ntermedi aries organize events called 6épractice
region both present short introductions into their experiences in a specific field. This creates connections
that can redu in businessscience collaborations. Other formats connect innovators in different
companies in cavorking spaces or connects companies in cooperation projects with students.

Most importantly, intermediaries connect innovators in companies and HElhdifewr that, secalled
6technology consultantsd which work for regional
regional SMEs, establishing contact at events as well as througltaltddin an initial interview,

intermediaries inquire aboubcmp ani es 6 ar ea of activity, and in
Similarly, sescal |l ed &éi nnovation scoutsd screen departm
potentials. They interview scientists, describing their competencies and activitieff as patential

application fields in 6technology reportso. I n |

scouts discuss the needs of companies and the potentials in the HEI, identifying matdtresend,
innovation scouts and technologynsultants are one unit. They have to understand each other, they
have to pull together, and they have to bring needs and offers into line with each other so that a match
can be madg(Interview70, item 31). The matching can include several actors fr@nae or business

if required and may connect unexpected knowledge bases such as forestry science and packaging
industry"who, without this interplay of innovation scouting on the one hand and technology consulting

on the other, would almost certainly netave come up with the idea of establishing contact with each
other in any form'(Interview 70, item 19). Intermediaries also facilitateoperation between actors
from science and business by hel pi ngustamdtodinds t o u
suitable arrangements. Intermediaries also help in finding funding. This also applies for startup founders,
which intermediaries connect with investors at events or through a crowdfunding platform. The program
also forms a knowledge shagiplatform for startups in the region.

With regards tdearning processes and exploratjointermediaries mainly support prototyping and

piloting by facilitating the scienebusiness cooperations. In addition, intermediaries identify innovation

ideas suithle for startups within the HEI and motivate actors to found starBijpsh r ough appr op |
capacity building, through appropriate sensitization, we have to first get people to think about something

i ke, wel |l , what ¢ oul(lctervieve 75ditenm Z27). Roierntidl foungerscaea get ar ¢ h
advice and support by taking part in a-preubator, an incubator and an accelerator. In addition, an
academic program provides education and training, qualifying actors for founding startups. The
intermediariesakeother rolesn general byroviding professional services fitted for specific situations

of actors. These services interact wherever beneficial, for example if the screening of innovative
activities in HEI for mat potertial for astartapy irmpvation secaitd n e e
create a connection to the startup consultants. In order to provide these interacting services, the
partnering organizations of the program have developed a shared infrastructure, with a headquarter
within a regimal foundation.
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Discussion: Positioning results in the typology of transition intermediaries

Our findings indicate that HEklated intermediaries pave the way for sustainability transitions
involving in various intermediation roles and activities ohgition intermediaries. Table 3 provides an
overview over characterizing intermediation activities they involve limked to the typology of
transition intermediaries developed by Kivim@819a)in order to reveal as which of the five types of
transiton intermediaries the assessed cases could be classified.

The comparison ifiable 3points out that intermediaries in regional innovation programs related to HEI
do not fulfill roles of one specific type of transition intermediary. Instead, intermedfaliiisroles
overlapping several transition intermediary types comprising different sets of adopted activities. This
finding correlates with the analytical framework based on Vihemaki €@20)which also suggests
similar or comparable activities for different types of intermedgari

In cases dedicated facilitating and accelerating sustainability transitions, Cases A and B, we find
intermediaries more likely to fulfil activities associated with systemic and relgased intermediaries.

This points towards a connection of a sustainability focus and dgsaachregimebased intermediation
activities. In Case C, focusing on including societal actors in an emerging network, systemic and regime
based intermediation activities are also traceable, but their execution differ in intention and intensity. In
Case Aand B, for example, using participatory and inclusive methods, intermediaries aim to align
actorsd visions as well a-elatedipreblems as & lth@srfos dctvanathd ng o
joint steps towards sustainability, e.g. in introducedjgets allowing for cecreation. With this,
intermediaries directly aim to contribute to sustainability transitions. In contrast to that, intermediaries
in Case C concentrate on creating conditions for change but these are not advanced into actiems to fos
tangible change processes. In Case D, sustainability is not a primarily pursued goal and we find
intermediation activities that can be attributed to all five types of transition intermediaries that
nevertheless support preconditions for transitionerdfore, we find intermediaries in Cases C and D
focus on improvements that indirectly support the emergence of change processes, whereas
intermediaries in Cases A and B additionally induce change processes actively, aiming to contribute
directly to sustaiability in their region. Additionally, our data indicate that the combination of
sustainability orientation and commitments, combined with a strong focus on participatory and inclusive
methods, support directing change towards sustainailitymaa et al., 2019a)

On the basis of these observed differences, we argue that when classifyingdiatiomeit is also

important to consider the intensity and intention of activities applied, instead of only reflecting on the
occurrence of activities. Our data indicates that differences in execution may occur from the specific
goalsets of the program@n Case A and B and the selbmmitment to sustainability of the
intermediaries itself. Referring to the definition of transition intermedigdkasmaa et al., 2019a)n

Case A and B, we find inter-medhartcaeb égstamecmar
Case C and D we find inter medi ar isiensandndemandsiofn v ol v «
net wor ks of Gardwr cdl |datkedsipoatiyelynsiniulate impulses for change.
Referring to Case D in particular, which does not explicitly aim to contribute to sustainability, our
findings of indirect support dfansition preconditions are in line with Manders e{2020)who found
intermediaries are not always consciously applying activities that potentially contribute to enabling
sustainability transitions.

The analysis shows that the roles attributed to transition intermediaries can in fact be transposed to HEI
related innovation and knowledge intermediaries, underlining their ability to pave the way for
sustainability transitions in regional innovation systems directly and indirectly. The paper therefore
provides an important addition to the discussion in transiti@mrirediary research, opening up a new
research agenda analyzing the contribution and role of HEIs and their related intermediaries.
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Table3: Activities of the intermediaries in the analyzed cases with reference to the literature

Intermediary
Role?

Case A
Darmstadt
fis: neo

Case B
Eberswalde
Aregion 4.00

Case C
Augsburg
AHSA _transfer

Case D
Gottingen
ASNI Co

Articulation of
expectations and
visions

Building of

networks

Learning
proces®s and
exploration

Other roles

- facilitate and support
stakeholders in cooperatively
developing a strategy for
susainability-oriented change
[S: Strategy development]

- develop connections
specifically for sustainability
oriented change [P:
Developingconnections
between groups of actors]

- align stakeholders by
developing common problem
understanding cooperatively
[S, R: Aligning actors (or
their interests) and options]

- enable and facilitate
development of solutions for
sustainability problems
[S,R,N: Prototyping and
piloting]

- qualify suitability of
sustainabilityoriented
innovations through surveys
[U: Qualifying the
characteristics and Suitabylit
of innovations for various
contexts]

- support stakeholders from
practice and science to learn
together in developing
solutions [S, R: Creating
conditions for learning by
doing and using]

- identify relevant actors for
sustainability action fields
through actor mapping and
mobilize them by analyzing
their motivations [S:
Identifying, mobilizing
actors]

- identify regional potentials
for change on the basis of
regional endowments [ S, R:
Articulation of needs,
expectations, requirements]
- develop fields of action for
regional change processes
towardssustainability [S:
Strategy development]

- act as role model to promote
and disseminate sustainability
goals [S: Promotion of
sustainability related aims]

- create network through
cooperation of intermediaries
including societal actors [P
Developing connections
between groups of actors]

- use participatory methods tc
align interests and legitimize
solutions [S, R: Aligning
actors (or their interests) and
options]
-facilitate a
cooperationo
creation, including witlother
types of intermediaries]

- support finding funding and
funding consulting services
[S: Providing, managing or
finding funding]

- match actors from different
actor groups [S, R: Brokering
and gatekeeping]

- establish research center to
improve knowledge transfer
for susainability transitions
[S, R: Knowledge gathering,
processing, generation and
combination]

- use reciprocal transfer for
mutual learning, e.g. through
on-site events to help learn
form bestpractices [S, R:
Creating conditions for
learning by doing and usg]

- provide professional and
organizational advice and
innovation support [S,
R:Advice and support ]

- identify and mobilizeactors
to involve in sustainability
projects [S: Identifying,
mobilizing actors]

- develop common
understanding of
sustainability [ S, R:
Articulation of needs,
expectations, requinsents]

- expand network to include
societal actorand their
perspective on societal
challenges [S: Network
creation and facilitation]

- facilitate development of
cooperative projects [R:
Facilitating ceoperation
between actors]

- support finding funding [R:
finding funding]

- match actors from different
actor groups [S, R: Brokering
and gatekeeping]

- align strategically with
municipal initiatives [S, R:
Aligning actors (or their
interests) and options]

- focus on dissemination and
communication as part of
transfer [S, R, N, P:
Dissemination]

- use student and cooperative
projects to transfer knowledge
and for mutual learning by
doing [S, R: Creating
conditions for learning by
doing and using]

itse
sup

-refer to
providero
transfer activities [N:
Providing professional
services]

- identify and mobilize actors
inviting them to involve in
cooperative projects [S:
Identifying, mobilizing
actors]

- identify needs of regional
companies to foster regional
innovation system [S, R:
Articulation of needs,
expectations, requirements]

- connecting regional actors
for cooperationshrough
various activities [P:
Developing connections
between groups of actors]

- facilitate sciencébusiness
cooperations [R: Facilitating
co-operation between actors]
-finding funding for
cooperations and startups [R:
Finding funding]

- facilitating innovations in
regional cooperations as well
as in starups originated from
HEI [S, R, N: Prototyping and
piloting]

- consulting interested actors
on founding startup [R, N,:
Advice and support]

- providing interacting
services specifically fitted for
situation of regional actors
[N: Providing professional
services]

8 Types oftransitionintermediarieKivimaa et al. (2019a)S = Systemic, R= Regimebased, N= Niche, P=
Process, W& User.
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Conclusion

The starting point of this paper was the missing attentioramsitions intermediary research on HEI
related intermediaries in regional innovation systems. By conducting a muehisdestudy including

four German regional innovation programs led by HEIs, we revealed howelttid intermediaries

pave the way for sfainability transitions involving multiple roles that are predominantly attributed to
transitions intermediaries. Moreover, referring to the typology of transitions intermediaries, we mainly
found HEl}related intermediaries in our cases involve in thesrahd activities are attributed to systemic
and regimebased intermediaries. We found Hi€lated intermediaries contribute to sustainability
transitions in a twofold way: First, they indirectly improve preconditions for transitions fostering and
mobilizing the potential of their regional innovation system by articulating demands, aligning visions
and connecting different actors expanding and building new networks. Enhancing learning and
exploration in order to foster cooperation, intermediaries helppgmowe conditions for mutual learning

and knowledge transfer. Furthermore, they are involved in innovation support providing advice and
support for regional actors. Second, using particularly participatory and inclusive methods, they actively
induce impulse for change processes towards sustainability introducing concrete and regionally fitting
strategies for the respective industries and projects allowing for concrete steps towards sustainability.

Our findings have several implications for designing anglémenting transformative innovation
policy. We provided insights on how Hilated intermediaries and transitiorniented regional
innovation projects could potentially support sustainability transitions. Policymakers should encourage
and support HEkelated intermediaries to develop capabilities to adapt and adopt activities supporting
the preconditions for soci®chnical system change. In particular, intermediation capabilities to directly
inducing impulses for change should be fostered by suppontitegniediaries in implementing
participatory and inclusive initiatives fitting their regional potentials. In this regard, our findings
particularly in Cases A and Bcould also be used as examples of how-kited intermediaries can
indirectly and diretly pave the way for transitions. Additionally, our findings point towards the
importance of implementing sustainability goals and commitments of regionalretéid
intermediation activities to enable change processes. For these reasons, policynoaikersosisider

and employ HEkelated intermediation as complementary instruments at the regional level to foster
change towards sustainability.

From a scholarly perspective, our findings add to the discussion of intermediation in transitions by
revealing that HEtelated intermediaries are involved in activities aiming to support transitions that are
attributed to systemic and regime based tremmsintermediaries. However, our analysis faces several

l i mitations. Al t hough we i ndgiede/d eawfedi nmavatmean a-
participants in our analysis, we are not able to assess the actual impacts of the assessedngloject
initiatives as transitions are long term processes. Furthermore, considering a set of four German cases,
the generalizability of our findings is limited. Our findings should be triangulated and advanced with
further analyses applying not only qudiia but also quantitative data. Thus, our analysis is only a first

step to investigating the potentials and contribution of-Hfdted intermediation in regional innovation
systems in the context of transitions. Future research should further explasp#imlities of HE

related intermediation in terms of inducing and implementing change directed towards sustainability.
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Appendix

A) Interviews

N | Case| Year | Sector Role of interviewee Dura
0. tion
(min)

1 A 2020 | Academia Professor (s:ne team member) 112
2 |A 2020 | Academia Research Associate (s:ne team member) 40
3 |A 2020 | Civil society Research Associate of a foundation (s:ne team member) 54
4 |A 2020 | Economy / Industry | Representative of chamber of commerce 61
5 |A 2020 | Academia Research Associate of a Research Institute (s:ne team member) | 66
6 |A 2020 | Academia Research Associate of a Research Institute 36
7 |A 2020 | Academia Research Associate (s:ne team member) 65
8 |A 2020 | Academia Senior Researcher of a Resedrtdtitute (s:ne team member) 91
9 |A 2020 | Academia Senior Researcher (s:ne team member) 90
10 A 2020 | Economy / Industry | Representative of chamber of commerce 91
11 |A 2020 | Public administratiorn Innovation support and technology transfer manager 34
12 A 2020 | Economy / Industry | Representative of Business Association 40
13 |A 2020 | Academia Senior Researcher (s:ne team member) 58
14 | A 2020 | Economy / Industry | Sustainability consultant (s:ne team member) 57
15(A 2020 | Academia Representative of universigustainability office 45
16 A 2020 | Academia Representative of university presidential board 59
17| A 2020 | Public administration Representative of university transfer office 42
18 A 2021 | Economy / Industry | Representative of a municipal company 51
19 A 2021 | Economy / Industry | Representative of a network operator 52
20| A 2021 | Economy / Industry | Representative of a municipal company 45
21 |A 2021 | Economy / Industry | Representative of a manufacturing company 59
22 | A 2021 | Economy / Industry | Representativef a manufacturing company 43
23 A 2021 | Economy / Industry | Representative of an industry association 55
24 | A 2021 | Economy / Industry | Representative of a software firm 35
25|B 2020 | Academia Professor at University 80
26 |B 2020 | Academia Innovationsupport and technology transfer manager 94
27|B 2020 | Academia Innovation support and technology transfer manager 97
28|B 2020 | Industry Innovation support and technology transfer manager 138
29|B 2020 | Public administratior Business developer (region 4éam member) 61
30|B 2020 | Academia Professor (region 4.0 team member) 53
31|B 2020 | Public administratior Business developer 64
32|B 2020 | Academia Project manager (region 4.0 team member) 61
33|B 2020 | Civil society Representative of a civil associatigmegion 4.0 team member) 71
34|B 2020 | Economy / Industry | Representative of a chamber of crafts 89
35|B 2020 | Economy / Industry | Representative of a chamber of crafts 66
36|B 2020 | Civil society Representative of a civil association 91
37|B 2020 | Publicadministration Knowledge transfer manager 58
38|B 2020 | Economy / Industry | Representative of regional craft sector 77
39|B 2020 | Public administration Representative of biosphere reserve 100
40| B 2020 | Academia Professor at University 70
41| B 2020 | Academia Professor at University 70
42| B 2021 | Economy / Industry | 2 representatives of a public transport company 62
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43| B 2021 | Economy / Industry | Representative of a farm 50
44| B 2021 | Economy / Industry | Representative of a book store 21
45| B 2021 | Economy / Industry | Representative of a robotics firm 38
46 | B 2021 | Economy / Industry | Representative of a regional food retailer 42
47| C 2020 | Academia Professor (HSA_transfer team member) 103
48| C 2020 | Academia Professor (HSA_transfer team member) 86
49| C 2020 | Public administration Representative of innovation support and technology transfer agen| 77
50| C 2020 | Academia Program Manager (HSA_transfer team member) 73
51|C 2020 | Public administration Business developer 35
52| C 2020 | Public administration Representative of an innovation center 54
53| C 2020 | Industry Representative of chamber of commerce 54
54| C 2020 | Academia Representative of university transfer office (HSA_transfer team mer 72
55|C 2020 | Academia Research associate 73
56| C 2020 | Public administrationf Representative of municipal sustainability office 54
57|C 2020 | Academia University communications manager (HSA_transfer team member)| 77
58| C 2020 | Civil society Representative of a foundation 62
59| C 2020 | Civil society Representative of a civil association 73
60| C 2021 | Civil society Director of a church social service 57
61|C 2021 | Civil society Director of a museum 42
62| C 2021 | Civil society Representative of a health counselling center 85
63|C 2021 | Civil society Director of a youth center 84
64| C 2021 | Civil society Representative of an inclusivity initiative 44
65| C 2021 | Civil society Director of a school 52
66 | C 2021 | Civil society Director of a school 52
67| C 2021 | Economy / Industry | Planning and constructia@ompany 52
68 | D 2020 | Academia University professor (SNIC team member) 87
69 |D 2020 | Academia Project manager (SNIC team member) 92
70| D 2020 | Public administratior Representative of SNIC Office (SNIC team member) 72
71|D 2020 | Public administratior Innovation support and technology transfer manager (SNIC |62
member)
72| D 2020 | Civil society Representative of a foundation 59
73| D 2020 | Public administration Business developer (SNIC team member) 64
74| D 2020 | Public administratior) Businessieveloper (SNIC team member) 48
75| D 2020 | Academia Research associate (SNIC team member) 53
76 | D 2020 | Academia Innovation scout (SNIC team member) 50
77|D 2020 | Industry Representative of chamber of crafts 71
78 | D 2020 | Public administratior) BusinesdDeveloper (SNIC team member) 50
79| D 2020 | Industry Representative of chamber of commerce 78
80 |D 2020 | Academia Innovation scout (SNIC team member) 55
81|D 2020 | Public administration Business developer (SNIC team member) 52
82|D 2021 | Economy / Industry | Representative of a startup 59
83|D 2021 | Civil society Representative of a theater 43
84 |D 2021 | Economy / Industry | Representative of a software firm 70
85|D 2021 | Economy / Industry | Representative of a mechanical engineering company 63
86 | D 2021 | Economy/ Industry | Representative of a consultancy 60
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B) Interview guideline for 2020

Section 0: Background of the interviewee
91 Please briefly describe your job/function.

1 How do you/ how does your organizatom d er st and Oknowl edge transH

Section 1: Intermediary structures and characteristics of key stakeholders
1 Please describe the [organizational] structures of the innovation program you participate in.
1 Please give an example of how knowledge transfer fakes in the region.
1 Can you describe how learning processes are induced in the innovation program you participate
in?
Section 2: Innovation processes
1 Please describe what kind of innovations have already been developed so far.
9 Please describe what kinflinnovations are currently being developed.
9 Please describe your role in an [exemplary] innovation process.
Section 3: Evaluation and assessment of results
1 How do you evaluate your activities and results in the innovation program?
Section 4: The regionainnovation system
1 Please describe special features of the regional innovation system.
1 What are the barriers to knowledge transfer and innovation in the region?
Section 5: Sustainable development
1 What role does sustainable development play in gagatnization / for your role?
1 Whatis the importance of innovations related to sustainable development for you?
1 What contributions to sustainable development do you see through the innovation program and
the resulting innovations?
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C) Interview guideline for 2021

Section 1: Actor (companies and other organisations)
1 Please describe your role in your organization.
Please outline the founding history of your organization.
Please describe your business model.
In which markets do you operate (regional, natioima¢rnational)?
What i s your eerngajediveati onds | ong
What role do innovations play in your organization (New products? New services?
Organizational change?)?
1 What role does sustainable development play for your company?
Section 2: Embeddingfahe organization in the region
9 Please describe strengths of the region.
1 Please describe weaknesses of the region.
1 What role does the region play for your organization?
1 Which cooperation partners are relevant for you in the region?
Section 3:Cooperationwith the intermediary structure / innovation program
1 How did the collaboration with the intermediary structure begin?

=A =4 =4 4 =4

1 Please describe the collaboration with the intermediary structure.

1 Which actors are working together?

1 What goals do you pursue with tbeoperation with the intermediary structure?

1 How long do you cooperate with the intermediary structure? How long is the cooperation
planned?

1 What barriers to collaboration do you perceive?

1 What changes could be made to improve collaboration?
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The contribution of knowledge intermediation to sustainability transitions and
digitalization: Qualitative insights into four German regions

Abstract

This paper explores the contribution of knowledge intermediation to sustainabitigitibas and
digitalization. Currently, there is a gap in the literature concerning the understanding of knowledge
intermediation and transition intermediation, even though the systemic coaction of different
intermediaries is essential for policy makingeWse an explorative qualitative approach based on
interviews with German knowledge intermediaries. We find three functions of knowledge
intermediation that proactively contribute to setgchnical transitions: (i) information dissemination

via events, {) knowledge exchange via network building, and (iii) implementation support via
consulting. Thereby, we reveal an increasingly active role of knowledge intermediation in regional
transitions. We identify additional roles concerning the identificationnaaditoring of new projects

that emerge from the effects of digitalization on sustainability. We contribute to the current scholarly
di scussion about knowl edge intermediation by co
regional development by prctve contributions to transition processes.

Keywords

knowledge intermediation; sustainability transitions; digitalization; higher education institutions;
gualitative case studies

1. Introduction

Considering recent debates on pervasive transition processes, regions and their innovation systems face
t wo maj or, i nt er t(BuropeardComnissionn201® /) hat affechtigeie isndvative
capacity: the successful transition toward more resegffa@ent modes of production and consumption
(henceforth, sustainabilitye.g.,Markard et al., 203, Xraker et al., 201)8and the transition toward the
development and implementation of digital technologies (henceforth: digitaliatiog., Isaksen et

al., 202). Presuming a high relevance of innovation processes for tackling these challenges, current
approaches argue for a shift in innovation policy that incorporatethplex needs of grand societal
challenges and the implied sodexrhnical transition process@suhimann and Rip2018; Schot and
Steinmueller, 2018)most importantly sustainability and digitalizatidndersen et al., 2021; Ortega

Gras et al., 2021)Such approaches emphasize the importance of regional bapt@pproaches that

have the poteral to be scaled up in order to tackle grand societal challéBgess et al. 2022; Isaksen

et al. 2022)

Therein, hi gher education institutions (HEI s) p
disseminating academic kntadge throughout regions. HEIs are acknowledged as central constituents

of regional innovation dynamics, with regard primarily to harnessing academic knowledge for
entrepreneurship and technological innovafietzkowitz et al., 2000; Huggins et al., 2008; Etzkowitz

and Zhou, 2017; Klofsten et al., 2018) this regard, the caept of knowledge intermediation, defined

as the facilitation of Aknowledge exchange bet we
creation of bidirectional,valuem d d ed n et wo r {Haytere 2056t pb36)rgained tpack as an

instrument to fosteracaderian dustry r el at i on s -acdedc actiagtieYusgfur i ng F
2008; Clayton et al., 2018However, although recentorks postulate an extended understanding of

HEI s & t hi(dilahy einal.s2609;c5rdlacek, 2013; Trencher et al., 2014; Blume et al., 2017)

‘Wefolow the seminal work by Markard et al . (-t2rth,1n2ultidimemsidnal,paad c ei ve s
fundamental transformation processes through which establisheeteciniical systems shift to more sustainable modes of prodwtohn
consumptioh ( Mar kard et al. 2012, p. 956)

10we follow the recent approach by Isaksen et al. (2021) and perceive digitalization as a multifaceted process that eleesdprtient

of new technologies, requires the modification of regional assdtsathe pends on finew competences and skil
competencies, new public attitudes and k#aw, all supported by changes in the organizational and institutional support infrastructure of
RI'Ss. A (lsaksen et al. 2021, p. 134)
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evidence regarding the relevance of knowledge intermediation and reciprocal transfer of knowledge
between academia and racademic regional actors in transitioriented policy approaches remains
scarcgKivimaa et al., 2017; Radingéteer and Pflitsch, 2017)

Despite a vibrant discussion about the importance of intermediation in regional trar{giamsa et

al., 2020a; van Boxstael et al., 2020; van Lente et al., 2020; Viheméki et al., B@20@culiarities of
academidocused knowedge intermediation have seldom been addressed in this c@Riertaa et

al., 2017) Instead, studies of knowledge intermediation mainly focus on the commercialization of
academic knowledge via entrepreneurship and technology trg8#&tgel et al., 2007; Wright et al.,

2008; Hayter, 2016and, more recently,he formation of entrepreneurial and technology transfer
ecosystems surroundi ngGobtiEet al.p2019;0Lakaihen et mly RO1) n me nt s
Meanwhile, the concept of intermediation in transitions processes has been assessed in regard to in the
activities of governmerdffiliated organizations that address failures in innovation systgmgs and
Kuhlmann, 2004; Klein Woolthuis et al., 200B)order to foster sustainabilifyan Lente et al., 2003;
Kivimaa, 2014)

Therefore, this paper focuses on the contribution of knowledge intermediation and their roles-in socio
technical transitions to addressotvaspects that have hitherto been neglected in the context of
intermediation and transitions: First, extant research on the concept of knowledge intermediation has a
strong focus on supporting roles in the diffusion and commercialization of academic dgewidile

neglecting possible contributions to transition processes. Second, existing research on intermediation in
transitions has a strong focus on ecological sustainability while not making room for other contemporary
transition processes. What is niggin the literature is an analysis of how practices of knowledge
intermediation contribute to soetoe c hni cal transitions that include
transition and itso6 effects on saddrassestimedobowihg ty. A
research questions:

RQ1: How does knowledge intermediation contribute to sustainability and digitalization?
RQ2: How does digitalization affect the role of intermediation in sustainability?

We conducted 62 interviews with knowleddntermediaries and stakeholders from four German
regions. We adopt an explorative qualitative approach to generate insights into the contribution of
knowledge intermediation to sustainability and digitalization. Based on a qualitative content analysis,
we also derived insights into the effects of theocourrence of and the interdependencies between
sustainability and digitalization and the subsequent effects of digitalization on sustainability. The paper
makes a threefold contribution to the literatufist, the paper shows that knowledge transfer and the
actors and activities that promote it, play a more proactive role in pushing transition process than suggest
by previous studies. Second, the paper enriches the research on the various functiomgeoiykn
intermediation by revealing an extension of tasks that utilizestisleéd formats to support transition
processes. Finally, the paper identifies additional functions that emerge from the interdependencies
between sustainability and digitalizatio

The remainder of this paper is organized as follows. Section 2 reviews the literature on the concepts of
intermediation and regional transitions. Section 3 introduces the cases and presents the methodological
approach. Section 4 presents the empiricadifigs. Section 5 discusses these findings against the
background of extant literature, and finally, Section 6 concludes the paper by drawing some initial
managerial and scientific conclusions.

2. Literature Review

2.1 Knowledge and transition intermediation

The concept of intermediation has gained significant attention in innovation policy and research during
the last two decadégan Lente et al., 2003; Howells, 2006; Stewart apgddlo, 2008)Intermediation
comprises various roles and activities that aim to enhance the productivity, connectivity, and
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functionality of innovation systems by fostering intgganizational network building and knowledge
exchange between differestakeholdergHowells, 2006; Dalziel, 2010; Nauwelaers, 2Q1dnd has
come to be a centrabmponent of two related yet insufficiently interwoven strands of literature that
discuss two focal functions of actors in innovation systdmewledge intermediatioandtransition
intermediation

The knowledge and technology transfer literature discussmsledge intermediatioas activities that

foster the reciprocal exchange of knowledge and other resources between academieaaaderait
stakeholders to foster the transfer and commercializati research results (e.yysuf, 2008 Youtie

and Shapira, 2008; Clayton et al., 2DT8he multifaceted t&s of knowledge intermediation are mainly
performed by HEb wned actors that aim to push the HEI sb
an entrepreneurial university and publicly owned actors that aim to enhance the competitiveness of local
firms (e.g, Villani et al., 2017 Good et al., 2019 The activities they perform in order to enhance the
connectivity between academic and ramademic actors can be ascribed to two main objectives:
fostering the commercialization of academic knowledgsets via licensing and patentifMacho

Stadler et al., 2007; Siegel et al., 2Q@vhile strengthening formal universiiydustry linkagegSiegel

et al, 2003; Debackere and Veugelers, 2005; Wright et al., 2@08) promoting academic
entrepreneurshifPhillips, 2002; Wright et al., 2004; Lockett avtight, 2005; Markman et al., 2005;
Rothaermeletal., 200 nd furthering the formation of nascen
local environmentgHuangSaad et al., 2017; Miller and Acs, 2017; Breznitz and Zhang, 2019;
Lahikainen eal., 2019) Contemplating these two main objectives, research on the effects of knowledge
intermediating activities on soctechnical transition processes remains sc@¢ogémaa et al., 2017)

Table4: Functional differentiation between Knowledge Intermediation and Transition Intermediation

Dimension! Knowledge Intermediation Transition Intermediation
Focus Technological innovation Systemic change
Functions 1 Identify knowledge relevant for innovation  § Raise awareness for importance of
1 Motivate academics to engage in transitions
entrepreneurship 1 Establish networks between manifold actc
1 Provide resources required for knowledge groups
commercialization 1 Align strakegies and activities of various
1 Initiate and facilitate collaborative R&D actors

1 Enable systemwide learning processes

Main sources of Academia; Government Government; Municipalities (national,
funding regional, or local)

Main recipients of Academics; Students; emerging Staps/Spin  Firms; Public Actors; Civil society
support offs

Related literature  Debackere and Veugelers, 2005; Yusuf, 20C van Lente et al., 2003; Kivimaa, 2014;
Wright et al., 2008Youtie and Shapira, 2008 Kivimaa et al., 2017; Kivimaa et al., 2019a;
Hayter, 2016; Clayton et al., 2018 van Lente et al., 202®an Boxstael et al., 202

The sustainability transitions literature discussasisition intermediationas activities that foster
sustainability by catalyzing the change of structures and institutional arrangements within socio
technical systems and mu#ictor processdivimaa et al., 2019a)ollowing the prevalent definition

of Kivimaa et al.(2019a, pl1072) transition i nter meHat positvddyn desc

1 Inspiredby dimensions for differentiation of intermediaries suggestedigpon and Kanda (201&ndvan Lente et al. (2003)
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i npuence sustainability transition processes by
resources, or by connecting transition visions and demands of networks of actors with existing regimes

in order to create momentumrfesocioct e c hni c al system changeo. I'n th
functions of intermediation have been discussed, such as strategy devel@pouszan and Marvin,

2012; Hamann and April, 2013; &ner, 202Q)vision building(van Lente et al., 2003; Kivimaa, 2014;

van Boxstael etla 2020) knowledge brokeringBarnes, 2018<anda et al., 2019; Janssen et al., 2020;

van Lente et al., 202@nd networkindgFischer and Newig, 2016; Gliedt et al., 2018; Kanda et al., 2020;
Loorbach et al., 2020¥xchanging kowledge(Kemp et al., 1998; Frantzeska al., 2019)fostering

knowledge disseminatio(Hyysalo et al., 2013; Fischer and Newig, 2016; Hyysalo et28ll8;

Sovacool et al., 2020and building institutiongHorne and Dalton, 2014; Bush et al., 2017; Kivimaa et

al., 2019b)Table4 sums up the functional differences between knowledge and transition intermediation
(based on dimensions for contrasting different formatetrmediation suggested blignon and Kanda,

2018.

Although the concepts of both knowledge and transition intermediation are based on the fundamental
idea that an increasingly systemic percaptdf innovation processes requires the intercalation of
specialized activities that enhance the connectivity between different actor groups and fulfill similar
functions (i.e., inducing politically favored development processes by initiating, and mogderati
networks and cooperative endeavors between distant and dissimilar actors from different contexts ),
conceptual or empirical connections between the two accrued strands of literature remain scarce. A
deeper understanding of the effects of intermediatiorinnovation and transitions calls for a
comprehensive assessment of intermediary activities across their respective fields.

2.2 Sustainability and digitalization

The concept of transitions has been used in science, technology, and innovation research to explain
largescale changes in soeiechnical system&eels, 2005; Geels, 2018)d can be understood as the
relationship between loAger m t echnol ogi cal changes and Cus:
preferencegKemp and van Lente, 2011)ransitions are connected to multiple challenges as for
example the challenges to provide directiagadf change, possibilities for experimentation, interfaces

for demand articulation, or learning and coordina{@nllitsch et al., 2019)that intermediaries have

to address in order to facilitate change proce@éasda et al., 2020; Manders et al., 2020)

Sustainability represents the systemic technological, institutional, and ieabkdterations required for

a comprehensive shift toward the sustainable redesign ofteatinical and societal systefh®orbach

et al., 2017)Therefore, research on sustainability transitions has discussed théewallihteractions

of various actors and their effis on system innovatidGeels, 2002; Geels, 2005; Markard et al., 2012;
Kohler et al., 2019)Recently, spatial analyses have contributed tenaarkable body of literature
(Hansen and Coenen, 2015; Strambach and Pflitsch, 2018; Tddtling et al. ti2#2a)gues that a
regional scale is the scale best suited for creating compredapproaches to regional challenges and
the associated demands of ac{etansen and Coenen, 2015)

Popularized in business mad(Fitzgerald et al., 2014; Nambisan et al., 201®e concept of
digitalization originally focused on disruptive organizational change and strategies that allow for the
effective integration and exploitation of emerging digéahnologies, marketing channels, and business
models for increases in productivity and innova(igiatt et al., 2015; Zimmermann et al., 20Harlier
approaches have focused on challenges that firms, especially small and +sigdiinenterprises
(SMEs), face in transforming their organizational structures in order to meet the requirements of a
digitized economyChen et al., 2016; Galati and Bigliardi, 2019; Garzoni et al., 2Q2Bgreas recent
approaches, often discussed in the contextndistry 4.0 have attempted to go beyond this
organizational perspective and emphasized the relevance fefedif spatial innovation contexts
requiring institutional adaptions that allow for an effective support of digitalizéitiopp et al., 2016;
Reischauer, 2018)Despite the sumsed nullifying effects of digital technologies on spatial
peculiarities, these approaches emphasize the importance dbasest network relation$&6tz and
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Jankowska, 20179nd the concerted botteap creation of a common understanding of digitalization,
placebased support instruments, and digital infrastrudidezvasOliver et al., 2019; Herva®liver et

al.,, 2021) In a recent studylsaksen et al(2021) illustrate that norappealing regionalnnovation
structures may hamper organizational transformation processes and, just like firms, regional innovation
structures may need to-wvse existing digital assets, create new regional assets, and remove
nonfunctioning structures and assets in ordesupport digitalization.

Despite the ubiquity of digitalization, it remains underrepresented in transition re§gadgrsen et

al., 2021) Only recently, and mostly in response to Higbel policy strategies that claim a digital and
sustai nabl e (Eurepean Cammiasiors, 201 %avarbbrgeoning strand of literature started

to assess the interdependencies between sustainability and digitalization on an organizational level (see
Del Rio Castro et al., 202Zbr an overview). These works acknowledge digittion as both a key
element and a driver of sustainable production, as it supposedly supports resource efficiency and can
l ead t o 0O0di g iBicanlandsBres, t2@20D;Gaooge étialt, 30@Ycordingly, the steady
enhancement of information and communication technologies is perceived as ainednsing traffic
emissions, while Big Data is seen as an important instrument of resource management and circular
economy (e.gBoone et al., 2017; Antikainen et al., 2018; Rosa et al.,)26Qvever, notwithstanding

a predominantly positive perception of the effects of digitalization on sustainability, recent vaorks al
highlight the threat of unintended negative effects (8tggk et al., 2013 In this veinLiu et al.(2019)
emphasize the importance of assesshwey relationship between the fostering of sustainability for
increasing resource efficiency and the increase of demand for resources through the expansion of digital
infrastructure. Initial studies assessing the underlying relation between an increassty iofearbon
emissions and an emission reduction via the enhancement ofirmtasty spillovers indicate a
preponderance of the lati®/ang et al., 2021)Jnfolding positive effects requires coherent plhased
policy approaches making the best use of both
spillovers in order talevelop appealing agendas for a sustainakilitgnted use and development of
increasingly digitalized environmenScholz, 2016; Linkov et al., 2018)

2.3 Rationale for a consideation of knowledge intermediation in regional

transitions

Although studies on the role of universities in regional development processes postulate the
incorporation of regional transition procesgéitahy et al., 2009; Sedlacek, 2013; Trencher et al., 2014,
Blumeetal.,20l7and a O6change ag e (Peedand Sicegehnt2@lB) evidancev er s i t
regarding the effects of knowledge intermediation in this context remains scarce.

By focusing on the promotion of knowledge and technology transfer via commercialization and
academic entrepreneurship, the concept of knowledge intatimeddescribes an instrument for the
mesalevel connection between academia and the regional innovation system and thus stimulate digital
innovation that fosters sustainability transitighaniccia and Baiocco, 2018urthermore, HEIs can
contribute to regional transitions via outreach activities. These @&divibmprise different forms of
informal engagement in neacademic contexts that call for a certain level of institutionalization and

can support the ongoing knowledge exchange between academic amchdemic actors required for

both transition process€RadingerPeer and Pflitsch, 201 4nd the emergence of transdisiipty

projects as a driver of transition proces&tephens et al., 200&)lowever, hitherto, the roles of HEIs

in regional development processes have been assessed mostly from an innovation perspective
(RadingefPee et al., 2021) As HEIs often focus their activities on the promotion of technological
innovation processes, they lack the specialized resources and capabilities to promote the
commercialization of sustainabilielated inventiongKivimaa et &, 2017) Hence, the incorporation

of sustainabilityrelated aspects has been described as insufficient. Accordiiigiyiaa et al.(2017)

propose the broadening of existing entrepreneurial ecosystem concepts in order to meet the increasing
demands anddvance careation for sustainability.
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The concept of knowledge intermediation has advanced from a solely acant@niad instrument to

foster research commercialization toward an important factor of regional development dynamics and a
central conduit bregional knowledge transfer. However, it remains unclear if (and if so, how)
knowledge intermediation contributes to sustainability and digitalization. The scarcity of research on

this topic is in spite of the consideration of sustainability and digiadin in (academic)
entrepreneurship arguing for the ass(éotkkmameett of ¢
al., 2021) For instace, Lamine et al.(2018) point toward the interdependencies between business
incubation and sustainable regional development, v@ilealteggr et al.(2018) denote a conceptual

overlap between sustainability and entrepreneurship in the drive foongnizational collaboration.

On the other handSecundo et al(2020)spp por t t he recently suggested

i nnovati on an d(Nanbidan et a. r2el@yeexwaminihgithe concept of digital academic
entrepreneurship and arguing for t he -based s e s s me
Entrepreneurial ecosystemso.

In sum, two obsemtions in current scholarly discussions indicate a role for knowledge intermediation

in regional transition processes and call for further investigation. First is the development of knowledge
transfer, intermedi ari es, aenhdlistiti fedception af knbwledge mi s s
transfer. Second is the recent emphasis on sustainability and digitalization in innovation systems and
(academic) entrepreneurship.

3. Methodological approach

We chose an exploratory, inductive approach to analyze tee ewld contributions of knowledge
intermediation in sustainability and digitalizatigRisenhardt, 1989; Yin, 2018Buch explorative,
inductive gproaches have proven auspicious in identifying intermediary roles in particular topics
(Klewitz et al., 2012; Polzin et al., 2016; Kanda et al., 2018; Kivimaa et al., 20R0b)erview over

the whole research process is illustrated in Figure 1. After an initial literature revign@oretically
informed interview guide was developed and used to conduct 62 interviews as the empirical data base
of this research. Using a sestructured interview guideline (see Appendix C), we asked theoretically
informed questions focused on tlwes and activities of intermediaries in transition proce@sasda

et al., 2018; Kivimaa et al., 2019a)/e began by collecting information on the personal backgrounds
and recent assignments of each interviewee before broaching the issues of the central structures and
characteristicef involved actors, the innovation processes, the embedding of the respective initiatives
in a regional context, and the role sustainability plays in the activities of the intermediaries.

Figure 1: Research Flowchart (Source: own compilation

Comprehensive Development of 62 semi-structured "y .
; . > . L > . . > Initial coding
Literature review Interview guideline expert interviews
|
v
Validation | Coding process - Formal > Writine of paner
workshops (see Fig. 2) Analysis golpap

For each initiative, we identified at least 13 interviewees via initial online research and subsequent
referrals by interviewees. The selection of the interviewees represents the diversity of intermediaries
involved in each initiative. The selection stgteis informed by the quintuple helapproach
(Carayannis et al., 2012nd followed the principles of purposeful sampling, that is, including a
comparable set of iarmediary actors from academia, industry, public administration, and civil society

in each case. Thus, each sample includes lecturers, technology transfer office members, consultants, and
innovation managers involved in the initiatives. Additionally, espntatives of the chambers of trade

and commerce as well as industry specific associations were interviewed for the consideration of
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economic actors. In order to reflect public administration, regional business development agents and
representatives of ¢hmunicipalities were included in the sampling. To map civil society actors, the
board members of foundations and societies that engage in the initiatives were interviewed. From
February to September 2020, we conducted 62 interviews (see Appendix Blsé3etthe Covidl9
pandemic, we conducted the interviews via online video conferencing tools or telephones. One interview
was conducted in person. The interviews lasted from 34 to 138 minutes and were recorded and
transcribed. In addition to the interviewse collected and reviewed internal documents, as well as
reports and information published on the websites of the initiatives and actors. In each case, we carried
out interviews until, in combination with data from the documents reviewed, data sat(Ediser and
Strauss, 2017jas reached. We presented and discussed results in regional workshops with the
interviewees, with researchers at aesssh seminar, and at two subjsepkcific international
workshops. In addition, the first author, who was not involved in conducting interviews, was involved
as strategic support in Case D, granting access to additional internal documents and discussions
concerning this particular case.

Interviews were recorded and transcribed in order to enable the development of a code system using the
software MaxQDA. The codes were discussed and checked internally (see Fig. 2 for an overview over
the coding process) drexternally in workshops with representatives of the assessed cases.

We adopted a regional scope, as the collaborative development of regional innovation capabilities is a
key element of German innovation polidgi¢kelpasch and Fritsch, 2009 he four selected initiatives

are regional knowledge intermediation projects in the regibBarmstadt (Case A), Eberswalde (Case

B), Augsburg (Case C), and Goettingen (Case D) Tsd#e 5 and Appendix A for details). The
initiatives are pulicly funded alliances between knowledge intermediaries. They receive funding from
different federal innovation policy programs that all aim to strengthen the innovativeness of regions by
enhancing connectivity and knowledge exchange between regionahdtiks. Each initiative is
centered on one or more local HEIs that lead and coordinate the collaborative activities as part of their
third mission. It is thus noteworthy that the assessed initiatives are temporary projects with the objective
to initiate and push the development of an institutional frame that fosters innovation and they do not
represent independent actors with adaptable long term strategies. These cases allow for an analysis based
on heterogeneous regional innovation policy approachesnantporation of different intermediation

and knowledge transfer strategies.

Table5: Case overview

Case A Case B Case C Case D
Region Darmstadt Eberswalde Augsburg Goettingen
Assessed initiative s:ne region 4.0 HSA_transfer SNIC
Year of establishmen 2018 2017 2018 2016
Anticipated duration 2022 2025 2022 2024
Focus Focus on system Focus on regional Focus on building Focus on
innovation for sustainability networks innovativeness
sustainability transition
No. of Interviews 17 18 13 15

To analyze our empirical data, we collaboratively conducted a qualitative content a(ibjgisg,

2015) to summarize and categorize the relevant material, namely the contribution of knowledge
intermediation to sustainability and digitalization. Informed by our research questions, we began by
inductively coding the data to identify recurrently mentioned #eethat indicated certain roles and
activities to focus on the first research question. Informed by intermediary roles identified in previous
literature (Kivimaa, 2014 Kanda et al., 2018)we then deduced superordinate roles in transition
processes, which the initiatives fulfill by performing these activities. Therefore, each author focused on
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one particular transition before adjusting codes in a first-tddercheck and engaging in discussions
between the authors. Working with the revised initial coding, we focused on the second research
guestion and shed further light on the interplay between transitions by repeating the procedure described
above.Figure 2precisely illustrates the process of analysis and the division of tasks between the three
authors.

Figure 2: Procedure of analysié inductive category development in a team of autli®mirce own
compilation based on Mayring (2015,80))
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4. Results

4.1 The contribution of knowledge intermediation to sustainability and
digitalization

As illustrated in Table 3, we identified three different contributions of knowledge intermediation in the
context of sustainability and digitalizatiomformation dissemirtéon, knowledge exchangeand
implementation supparit is noteworthy that the prerequisite for performing the identified roles is the
HEIs joining and leading the regional initiatives. We begin our analysis by examining these roles in
detail and analyzigpthe main channels by which knowledge intermediaries aim to fulfill them. We then
proceed to use these initial insights as a basis for elaborating on the interdependencies between
sustainability and digitalization and the additional roles that resulttinese interdependencies.

4.1.1 Information dissemination

By disseminating information, knowledge intermediation can contribute to raising awareness among
regional actors to the complex subjects of sustainability and digitalization to reduce possible
resevations. In this context, we find that organizing, holding, and establishing different sevsni$
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represents one of the main activities undertaken by the acatbghmiaitiatives. Furthermore,
information on regional projects and initiatives is offéto reach out for and attract potential partners
for collaboration. The respective events differ in size, scope, and target groups.

Referring to digitalization, the initiatives organize events that address multiple regional actors, such as
SMEs and pubti administration. These events focus on the dissemination of information on topics in
digitalization such as public procurement, IT security, agile working, or different regional best practices
(Row1lin Table 3), such as experts delivering speechestaiagas 200 participants to raise awareness

of strategic actions for tackling digitalization challenges. We found that acadeinea intermediaries

identify relevant topics, acquire speakers from academia, and host the events. Furthermore, knowledge
intermediaries engage in more specific, small group (e.g., about 20 participants) events that focus on
particular target groups and aim to introduce these groups to emerging technologies and encourage
informal contacts between the participants (Rbw Table3). These events often take place as on
siteevents in either firms or academic laboratories to demonstrate technologies and possible
applications and enable pderpeerlearning processes. For instance, HEIs and external intermediaries

in Case B held aesies of events concerning various aspects of digitalization and robotics, which were
presented by academics in an academic environment with the aim of enabling informal networking and
encouraging dialogue between academic andatalemic actors.

Similar to their contribution to digitalization, the initiatives use events as a channel to inform regional
actors about different aspects of sustainability. In addition, the events aim to reduce concerns and lower
thresholds against sustainability efforts, suchigh costs and personal inconveniences (RowT able

3). Although there are also thresholds regarding digitalization, the benefits of engaging in
sustainabilityrelated measures that do not yield stiertn, individual advantages need to be explained
more explicitly. The events are also used to highlight ongoing regional projects and innovation processes
related to sustainability. As a distinctive feature in cases A and B, events targeting sustainability can be
seen to not only address industry and fubtministration but also include stakeholders from civil
society, such as schools, associations, or cultural organizations.

As knowledge intermediaries in two cases have implemented sustairaddiiyd practices in
organizing and hosting events, wedithat knowledge intermediaries act as role models and showcase
sustainability measures for the participa(Rew 4 in Table 3). For example, events in Case B are
characterizedoy the offering of regional, organic catering. Furthermore, printed invitations were
abandoned in favor of digital alternatives to contribute to resaag@g, so showing another example

of interdependencies between digitalization and sustainablllig. sustainabilityrelated practices
introduced are reported to diffuse and to be adopted by regional partners. Initiative C created an
exhibition on the impacts indicated by implemented sustainabdifted measures that have been
introduced and presentdte exhibition in both an ecampus showroom and various-oEmpus spaces

open to the regional public.

Putting these events into the context of the whole processes that they aim to contribute to, the awareness
raising character of the events mainly addes firms and other actors that have not or barely been
involved in strategic activities for sustainability or digitalization. Accordingly, the focal information is

of a rather general nature and usually addresses a broad range of actors from diftergngus as

there are basically no entry requirements and the provided information is of relevance for all sorts of
actors.

4.1.2 Knowledge exchange

Knowledge intermediaries span the boundaries between academic aadademic subsystems by
configuringand expanding regional networks between different groups of actors with a view to fostering
knowledge exchange and learning processes between regional stakeholders. The superordinate
objectives of supporting regional networks concerning transitions areate a common understanding
among regional stakeholders, adopt this understanding, and be able to bundle regional demands and
interests and articulate them to academia and segranal policy makers. The associated HEIs act as
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initiators of regional atworks, contributing to their knowledge transfer mission. Furthermore, the
research institutions and experts of the associated HEIs represent a significant share of network
participants.

Either knowledge intermediaries participate in existing regiom@vorks concerning key topics of
digitalization, such as automation or IT solutions for SMEs, which already comprise important
stakeholders, or they support the implementation of completely new regional initiatives (Rdable

3). In such expert netwks, intermediaries cross the boundaries between academic experts, private
consultants, and practitioners to bundle regional digitalization expertise. In cooperative initiatives
between several scientific institutions, these intermediaries support thiomeeat of appealing
support formats for different aspects of digitalization.

Knowledge intermediaries use these regional networks and initiatives to screen and bundle regional

i nterest s, capabilities, and de maiondcenceining theer d e r t
development of new funding programs and schemes. Interviewees emphasize their own networks with
federal policy makers and recurrent involvement in the initial design of future funding schemes for
knowledge transfer and innovation (Réwn Table 3). Knowledge intermediaries also report being part

of bigger, supraregional, and national knowledge transfer networks providing access to multiple experts.

The initiatives allow the circulation of knowledge in the evolving networks by implengeatghared
understanding of sustainability. Accordingly, interviewees reported difficulties in finding a common
language between the heterogeneous involved actors {Rowable 3). In particular, differences in
communication cultures from their respeetiveconomic, academic, governmental, or societal
backgrounds made it harder for different actors to share the same perspective. These discrepancies result

in actor groups being hesitant to cooperate with each other. For instance, knowledge intermediaries in
Case A developed a 6sustainability glossary6 con
ground for communication and interaction with internal as well as external actors.

Furthermore, to support sustainability, the initiatives build spizeth multractor networks. Our data
indicate that, in comparison to digitalization, heterogeneous groups of actors are identified, selected,
persuaded, and aligned more actively in order to build regional networks capable of contributing to
sustainability (Row8 in Table 3). Actor selection strategies therefore consider the potential
contributions to sustainability of participating actors and aim for heterogeneous networks, as these are
expected to facilitate transition processes (Raw Table 3). Theseetworks explicitly include public

actors such as schools, environmental protection parks, and museums, as well as civil organizations like
churches, NGOs, and actors from the creative sector. Interviewees describe the building of specialized
networks as #ongterm effort, but positioning themselves in the center of new and existing regional
networks provides knowledge intermediaries with the opportunity to bundle and articulate regional
demands.

With regard to the addressed sustainability and digitatizaprocesses in firms, public actors and
regions, purposeful networking with other actors that pursue similar objectives is seen as an important
instrument to address actors that have grasped and acknowledged the relevance of the respective
transition to [mpoint possible solutions to existing challenges by the provision of expert knowledge and
peer experience likewise. Given this need for reproducibility of challenges and opportunities, the
networked stakeholder need to show certain commonalities regai@gndustry, and structure.

4.1.3 Implementation support

Information dissemination and network building cover preliminary aspects of transition processes and
seldom address particular firms or stakeholders. To foster and accelerate the implemehtation o
particular projects, the initiatives also participate in more distinct activities that aim for the
implementation of tools, technologies, and processes directly related to digitalization and sustainability.
These consulting activities include the supparipublic fund application, the development of transition
strategies, the initiation of student projects, and assistance in the individual adjustment of technical
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solutions. In this context, the HEIs offer the subjetated expertise that the intermexdies can build
their support on.

The configuration of these consulting activities differs across cases. Some interviewees put special
emphasis on their involvement in the development of innovation and digitalization strategies in several
firms. Thereby, ey aim to go beyond sensitization and precisely explain existing technological and
supporting opportunities in order to support the identification of those that meet the respective demands.

In some cases, intermediaries employ their own personnel ferifasdigitalization projects (Ro0

in Table 3). Our analysis indicates that one reason for the intensified involvement of HEIs is the
expectation of higher levels of trust in their technological expertise. In addition, intermediaries initiate
differents ort s of student projects that aim to analyz
the ground for digitalization.

On an even more tangible level, the initiatives contribute to the support of bringing these newly
generated strategies to lifEor instance, they try to accompany the application for public funds from
both perspectives (i.e., the firm seeking additional expertise and the scientists seeking options to tie their
research to existing demands and hence secure transfer activibes) {Rn Table 3). In this sense,
knowl edge intermediaries try to complement part:
expertise. For example, a chamber of handicrafts, an HEI, private consultants, and a carpenter teamed
up for the developemt of an IT security strategy in Case B. A distinctive feature of digitalization is that

in the most cases there are proven solutions available on the market for implementing the transition
process. The innovative aspects therefore refer to technolbgiesré new to the organization but not

new to the market. The main challenge is therefore not the development of new solutions, but the
implementation of existing solutions in organizations that are not able to manage these change processes,
for exampledue to a lack of expertise or insufficient finances.

Referring to sustainability, the initiatives actively induce change processes irantaltiprojects and

closely moderate and accompany these projects. In contrast to digitalization, and in placilioigpro

technical implementation support, they support vision building and actor learning processes and
exploration skills that enable actors to contribute to sustainability. Instead, they adapt and implement
participatory methods to help regional actomsnitify impediments to transition. The applied methods

serve to identify and develop a common understanding of relevant problems to contribute to
sustainability and align actorsdé interests from
to develop a common understanding of impediments to system innovation related to sustainability in
specific societechnical systems by the use of participatory methods to allow solutions development and
legitimization within a predefined group of actors (Rb&in Table 3). Participating actors develop
solutions in moderated workshops that target system innovation in particular value chains. On the basis

of future scenarios, problems are forecasted and response activities are formulated. The intermediaries
thereby aim to align actorsodé interests and raise
contribute to sustainability transitions. In Case C, however, intermediaries targeted the integration of
existing local initiatives into superordinate pgliobjectives. The approach forms a core group of
regional partners in order to legitimate policy goals. In the later stages of the projects, intermediaries
encourage additional regional actors to participate (R®m Table 3).

In order to create tangiblbenefits from the resource intensive events and networks, knowledge
intermediaries engage in transiticglated consulting offers for individual firms or actors. This happens
either by supporting the access to external sources of funding for parti@j&atpor the participation

in permanently established support structures. In contrast to the functions described in the previous
sections, these activities address individual actors who have already made remarkable progress in
transition processes.

In sunmary, our interviews indicate that intermediaries contribute to digitalization and sustainability
through the roles that they perform. They use events to disseminate information and to raise awareness
of the targeted goals. The building of networks alldkes information and knowledge necessary for
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innovation processes to circulate. Furthermore, they support the implementation of regional innovation
processes by helping to identify problems or by promoting technical solutions. Notably, the identified
roles and activities include the basic elements of knowledge intermediation by enhancing the
connectivity between academic and ramademic actors. However, traditional activities of knowledge
intermediation mainly address academic actors and try to supporintee¢sts, whereas the functions
identified in the context of transitions show more of a service feature fescamemic actors.
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Table 3 Roles of knowledge intermediaries in sustainability and digigadditions

- - Main .
Transition Role Description Examples Representative quotes
P Channel P P q
1 D Information KI support the regional circulation of Events Hosting informative events concernintk i For e x-aitm@vénts indirms, that describe how they
dissemination comprehensive information regarding particular digitalization topics and tackle the whole digitalization topic. Such typical Gdtractice
the necessity and possibilities of upcoming trends (up to 200 events, which always-G3ttrac
sustainability and digitatansitions participants)

2 D Hosting singular and sequential AWe already had |ike nine o
workshops in firms or laboratories to  aspects of digitalization. We had about 15 craftsmen invited «
demonstrate digital technologies (~2C s er vi ce provi ders invited [
participants) new technol 8ddl.es. 0 [ CASE

3 S Hosting informative events concerninik AiSo it i s communicated from
potential reservations of regional actc  So there is a certain amount of input, of course. The professt
towards sustainability transitions introduce themselves. But t

[CASE-B-2]

4 S Utilizing own events to functionasrol iSo i n any case, the role m
models and sensitize regional events. That everything is done in line sustainability, well, the
stakeholders for sustainability is simply a guideline. Procuremig too, of course. So we set ar

example of what-Bi2ls possi bl e
5 D Knowledge exchange Kl support the building of regional Network  Forming regionahetworks of AFor digitalization, we als
multi-actor networks concerning building academic, public and private experts  new initiative in which we united several experts not only fror
strategies for sustainability and digitalization academia but also f-€8m priv
digitalization

6 D Articulating demands and interests iSo we got the [federal dig
between federal/national government f unds Soft war e, Ha r d w i this seasa,
and regional stakeholders | think, we are intermediaries between national government,

federal government and firms. And governments keep asking
6What else ca4we do?60 [ CA

7 S Establishing a common regional AiWe have already included a
understanding to enable learning and feedback, especially from the practitioners, is that it is
stratey development enormously helpful to have something like this. Because you

come to an agreement eAl]tha

8 S Incorporating actors from civil society A And our partners ar e ( upublice

in regional projects and initiatives

institutions, administrations, politics, civil society, association
clubs and even individual citizens and initiatives. Because of
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Main

Transition Role Description Channel Examples Representative quotes
course, the less institutionalized they are, the more difficult it
to engage in systemaB-l]lc com
S Identifying, selecting and including AWhat is the sustai nabhowarathe
heterogeneous regional stakeholders supply chains structured? What are the rough positions of th
different actors? That you already have an overview. | have r
or less familiarized myself with this. And | also started to buil
up a network very early on. And | simply wrotethe actors
quite wildly at the beginning. And | also invited them a bit to j
us in this project, whIBch i
D Implementation Kl support the implementation of tools Consulting Creating additional regional support AThat is the SME competence
support and technologies concerning structures and Mr. [Y], that have been created to foster digitalization
sustainability andligitalization or the projects. Andthat s | ocat ed wi t##4n ¢t}
application for public funding
D Providing support for the applicaton fATo wus, it is not only i mpo
for public funds concerning stable contagberson because that is how new projects emerg
digitalization of firms (and maintain you know each other, the firm is more likely to approach you
long-term relationship) with new ideas and we can find new funding opportunities foi
digitalization ebl15lot her top
S Enabling and closely modetag AiYes, [€é] in everything we
change processes in medittor projects to the sustainable development of the region and to promote
And so we enable [é] the pr
and accompany aratlvise. So | would say we also do our part
support and promote susB3hin
S Supporting vision buildingandpe fiThen t he o f-bffemorkshop tas,rif you Wwaat tok

peer learning processes move forward, we invite you to a scenario process. Scenario
process means four or five fiday meetings where you think
together about the future. In other words, we do scenario bac
castingand identify drivers, classify them in their interactions,
and so on. In order to arrive at scenario stories in the end, ar
practitioners were ready fo
scenario stories that the practitioners formulated themsdives.
other words, they provided the input for the driving and drivel
factors that comprise the market situation of leather chemistr
2035. 0-A[1]CASE
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4.2 Additional contributions resulting from effects of digitalization on

sustainability
ifiThe idea was not to make | T for the sake of I T. Bu

[CaseA-1]

Knowledge intermediaries acknowledge sustainability and digitalization as two important fields of
activity and as superordinate objectives that are also supported and directed by federal ministries and
other policy makers (along with other omnipresent societal challenges, such as mobility). As illustrated
by the introductory quote, our analysis progdensights into two previously identified
interdependencies between sustainability and digitalization and suggests additional functions of
knowledge intermediation that result from these interdependencies.

The first one is the facilitating and accelerateftect of digital technologies on sustainability. Many
innovative digital solutions afford firms the opportunity of optimizing internal processes or enhancing
working conditions, while at the same time reducing the consumption of energy or other resources
Accordingly, several of our interviewees perceive fostering digital innovation as an increasingly
important part of their work that automatically enhances their contributions to sustainability. However,
some interviewees contrast this positive viewpwithh a more critical one that questions these desirable
effects and finds fault with the inflationary use of sustainability labels for the legitimation of digital
innovation projects. Table 4 contrasts both effects. These contrary effects of digitaliaation
sustainability each suggest different additional contributions that complement the roles discussed above.

In discourses about the effects of digitalization on sustainability, the enabling and accelerating effect of
digital solutions on sustainabilitg ibrought to the fore. This line of argument is also reflected in the
interview data. Progress in digitalization is considered an important driver and prerequisite for the
development of sustainability. Interviwees report fostering digitalization by screep HEIl s & r es e
portfolios in order to identify research on digitalization topics with positive sustainability effects.
Furthermore, they report supporting emerging projects by initiating cooperation. For instance,
knowledge intermediaries in Ca8ddentified a project to digitally optimize urban traffic conditions in

favor of a publicly financed sharing system for electric cargo bikes and subsequently organized and
monitored the resulting innovation process. Thus, they first carried out one of thdissligssed above

by organizing a dialogue event to address multiple regional stakeholders. However, it became obvious
during this process that prioritizingbgkes in urban traffic led to extended traffic light phases for cars,
which in turn induced airgdlution and fuel consumption. As a result, the intermediaries acquired further
academic expertise so that they could cooperatively develop and implement a monitoring tool.

In CaseB, intermediaries supported the development of a digital regional depiafgrm that makes

use of public buses to enhance the degree of capacity utilization in rural areas. Therein, they participate
in, and in some cases lead, irbeganizational working groups that connect different actor groups and
therefore create specipbsitions within HEI administrations. Furthermore, knowledge intermediaries
span the boundaries between regional sustainability projects and academics, who provide additional
knowledge and interregional networks and so complement these projects wihsdilgitions.

The second effect that we identify in our interviews suggests a lack of reflection in current technology
transfer processes and was brought forward in several interviews. With sustainability and digitalization
being omnipresent megatrendsterviewees suspected a lack of critically questioning sustainability
issues in cases of promising digitalization results. Accordingly, several interviewees criticized the vague
standards and the manifold opportunities to label almost all knowledge trandfannovation projects

as 6sustainabl ed whil e not t aki n@pssarthZ0d§or anc c o u n't
overview). In this vein, interviewees criticized innovators for using different dimensions of
sustainability to legitimate their digital projects while rejecting sustainability in favor of technological
and monetary progress whenever high turnoeeesexpected. Following this line of argument, that
leads to a scenario in which higgch solutions are fostered without assessing possible rebound effects.
This perspective points toward an additional role for knowledge intermediation that concerns the
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monitoring of innovation processes. Interestingly, although the lack of this function was criticized by

several interviewees, they did not report to fulfill this role yet.

Table4: Main perceptions of the interplay between sustainability and digitalizanwhof emerging
roles for knowledge intermediaries

Digitalization as a driveof sustainabity

High potential of digital technologies as a threat

sustainability evaluation

Effects Digitalizationand digital innovatiorsupport Deficient monitoring/evaluation aEbound effectin
sustainability via resource efficiency and/or enhance anticipation of digital improvements
working conditions
Rating SupportivePositive Critical/Negative
Representative Al n a d théseé ipmjects are permeated @ Of cour se, itoéos fine
quotes digitalization, industry 4.0, IT, artificial intelligence However, is it okay if the benefits focus on a handfu

That is a very important topic. At the end of the day,
hope that these technologies that are developed her:
have a significant positive effect on the topicesource

companies that make billions while, on the other he
you destroy hundreds of thousands of jobs? We ol
to evaluate every technological innovation in a broe

efficiency, because t ha contextconsidering social and ecological aspects. |1

needs. eC6] CASE that in the whole <conc
[CASE-C-6]

Al n t he digitalizatos, basically everythingi A" And uswually, especiall

sustainabB-10]. 0 [ CASE topic of sustainability is not in the foreground. Inste
it is digitalization, artificial intelligence, robotics
assistingsystas . 0 [CBASE

AAnd our task was to idiadl bet that any innovat

devel opment by di gi t al system] can pick at least one SDG with no strugg

reactivated a format we had already used before,na [ € ] And in case of a

education or resilient infrastructure or whatev
Unfortunately, the application of SDGs is unii t e
[CASE-A-14]

t he [di al ogue event s

[CASE-A-1]

Roles for knowledge
intermediaries

Targeted identification and support of digital proje
for sustainability

Monitoring/evaluation of digitalization projects 1
avoid rebound effects

5. Discussion

The functions of knowledge intermediation and the institutional arrangements in which they are fulfilled
are at the center of current scholarly debates. Being positioned on the intersection between academia,
industry and government, knowledge intermedrati® mainly discussed as an instrument to foster
research commercialization and academic entrepreneurship. We contribute to a holistic understanding
of knowledge intermediation by showing that the core activities aragireely used to foster socio

techrical transition processes. Further, we show that this proactive perception of the own role in different
transition processes leads to the emergence of new functions that relate to the interdependencies between
different transitions.

Adding to the rich disussion about the third academic mission scholars have recently started to assess
the roles of HEIs in regional sustainability transitions and emphasize their importance as regional drivers
of change. Therein, extant studies discuss several dimensioastasties that HEIs use to contribute

to sustainabilityZilahy et al., 209; Peer and Stoeglehner, 2013; Trencher et al., 2014; Ra#iager

and Pflitsch, 2017; Purcell et al., 201®owever, the manifold forms of participation seem rather
fragmented with formats of institutional support for knowledge transfer playimig@ role(Blume et

al., 2017; RadingelPeer et al., 2021 he paper adds to this discussion by generally corroborating the
prevalent perception of HEIs as important drivensegfonal transitions. In all assessed initiatives, HEIs
have admitted their regional responsibility by taking leading roles. Second, as indicated by the
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composition of the initiatives, the emerging roles are based on close collaboration between HEIs and
nonacademic, mostly public stakeholders. Considering recent conceptualizations -oéniéried
ecosystems for technology transfer and entrepreneuf§opd et al.,, 2019)these collaborative
structures suggest a group of particularly transitidtanted activities that result from these ecosystems.
The willingness to participate in temporary yet instanélized initiatives indicates an organizational

shift toward a permanent intensification of transiiefated activities. This willingness is underlined

by certain tentative organizational adjustments, such as the creation and funding of additionaéperso
and internal mechanisms that aim to pave the path for sustainable and digital role modeling. In a nutshell,
the collaborative acting on transitioelated topics represents an additional facet of the broadening
regional mandate of HElIs.

Figure 3: Contribution of knowledge intermediation to different phases of transitions Source own
compilation, partly based on van Lente et al. (2003)
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Whilst activities and effects of knowledge intermediation are vibrantly discussed in the context of
entrepreneursp and research commercialization, research focusing on the role and relevance of
knowledge intermediation in soetechnical transitions is emerging at béstvimaa et al., 2017,
Paniccia and Baiocco, 2018)he contributions that we identify show several overlaps with previously
identified functions of transdn intermediation, as they relate to the articulation of demands and the
formation of regional network&ivimaa, 2014; Kanda et al., 2018\hat is novel, is # proactive

filling of these functions by actors that per definition have a focus on knowledge intermediation, which

contradicts extant research inasmuch as these wo
of explicit procedures to functienl | y i nt egrate sustainability int
Afidomi nance of traditional roles of techunmpddgy t

(Kivimaa et al., 2017, dll)and t hat Aitheir role can be regarde
(RadingefPeer and Pflitsch, 2017, p32).
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Hene, despite our general corroboration of HEI s
towards an underrepresentation of functions of knowledge intermediation. The proactive formation and
development of initiatives that, among other actgtiaddress transitions, indicates that it is particularly
important to assess the role of knowledge transfer in order to analyze how HEIs can contribute to the
tackling of greater societal challenges on a regional level.

Our analysis carves out two diverg effects of digitalization on sustainability that have previously
been identified and discussed: (i) the resosang effects of digitalized processes as a driver for
sustainability and (ii) the high innovative potential of digital solutions as @athifor
sustainabilityrelated evaluation (e.gBrenner and Hartl, 2021; Del Rio Castro et al., 2021
Interestingly, these weknown interdependencies lead to additional contributions of knowledge
intermediation that haveoh been discussed before, namely the purposeful identification of digital
innovation projects for the sake of sustainability and the monitoring of digital innovation projects with
regards to sustainability.

Consolidating these additional options with theee previously identified functions and questioning
their scopes and objectives, shows that all five functions unfold their value at different transition stages
and therefore address different groups of actors. Awareaessisg activities, mainly differg sorts of

Events address various regional actors that are not yet perceiving and tackling transitions as pestering
challenges. Subsequently, sensitized actors are addressed in isgasificnetworkso develop more
specific support mechanisms andbkle peetearning. Hence, actors who develop competencies can be
addressed in more specific activitiesidentify particular topicsand projects. Such projects are then
supported viaConsultingand Monitoring activities to secure their success. This pdaprogression
connects to the seminal work tagn Lente et al2003) who suggest that transitions occur in diéfer

phases and intermediaries fulfill different functions in each pltaBeerein,van Lente et al(2003,

p. 261) suggest that during an initial phaseE{ploration intermediaries identify major trends and
articulate societal needs. We substantiate this suggestions by showing how differentsgatesafe

utilized for this articulation. The addressees of these activities are various actors that have not been
involved in transitions before. This phase merges intdthe Offthat develops visions and agendas.

This relates to the opportunity to make use of the affiliatmracademia to identify projects and
technologies that contribute to sustainability. Further, this focus supports the inclusion of academics in
emerging regionaNetworksthat address relevant questions and challenges in particular industries.
These emergig networks also support tBenbeddingf transitions in regions by enabling the formation

of sustainabilityrelated pilot projects involving academia and academic knowledge stocks. In this
regard knowledge intermediation also includes the consultatimaliefdual actors of projects in order

to ensure the success of cooperative endeavors. Finally, concerning the interdependencies between
sustainability and digitalization, the position on the intersection between academia and industry
enhances the opportitymto observe and examine various digitalization projects in terms of potentially
undesired effects on sustainability. Thereby, knowledge intermediation can directly contribute to the
stabilization of transitions.

6. Concluding implications

The startingpoint of this paper was the apparent yet urrdeearched conceptual overlap between
different functions of intermediation in innovation systems. Aiming for a contribution to closing this
gap, the paper links the concept of knowledge intermediation tentwdiscussions about-oacurring
sociotechnical transitions. Concerning the first research question about knowledge intermediation in
sustainability and digitalization, we find three major contributions to transition intermediation by actors
whose mainfocus in on knowledge intermediation. First, the dissemination of information and
awareness raising for transition goals via events. Second, knowledge intermediaries build specialized

2yan Lente et al. (2003) recognize the contradiction between a systemic approach and phases but use them to denets tutreitmes
have a different perception of and approach to tackling transitions. Consequently, neither the suggested fasssigoment to phases
are meant to describe a sequentially linear process but an iterative and contemporaneous one.
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networks that allow the information and knowledge necessary for innavptbcesses to circulate.

Third, they support the implementation of regional innovation processes that identify problems or
promote technical solutions. Regarding the research question concerning additional roles emerging from
the interplay between sustability and digitalization, we find that this suggests an important role for
actors that ensure the incorporation of knowledge and knowledge generators in transition processes
because they are in the right position to estimate the potential positiveegativa effects of
digitalization on sustainability. Working at the intersection of both transitions, they are key actors in
developing digitalization projects that avoid rebound effects on sustainability or contribute to
sustainability transitions.

From apolicy perspective, this calls for intermediation that covers all of the three functiongl)Fig.

The perception of sustainability and digitalization as egmehed transitions requires a procedural
perspective that addresses the different progress lelvetgional actors with different activities. The

basis of a comprehensive, idégbe transition support are letireshold events that communicate to a
broad range of actors and ensure their participation. Importantly, the knowledge and information
disseninated in these events needs to show a rather low level of complexity to attract high numbers of
participants. Once an actor has acknowledged and internalized the relevance of a strategically and
proactively tackling transition processes, further acésitian be fostered by networking with and peer
learning from other actors with similar demands and potentials. To finally apply newly acquired
knowledge and make progress in their transition efforts actors require support in the adaptation and
implementatn phases. This requires intermediaries that represent trustworthy expertise in different
transitions and an institutional orchestration of different intermediation actors and functions that ensures
permeability between different support formats. The assymnogression from freshly sensitized event
guests to the purposive implementation of transitieteted technologies implies that all clients are
well-informed about all regional opportunities and a versatility of activities that allows for partigipatio

in all phases.

Figure 4: Possible composition of intermediary functions for transitions Source own compilation
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Concerning the regional organizational landscape, this indicates the need to strive for complementary
capabilities between different intermediaries. Concerning the content and activities of policies of
knowledge intermediation, the analysis suggests twendments: First, knowledge intermediation
approaches should purposefully include missiaented activities to support regional transition
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processes. Second, the societal effects of knowledge and technology transfer should be taken into
consideration. Aseflected in our data, most current knowledge and technology transfer approaches
presuppose desirable effects, especially in digitalization projects, and neglect possible negative side
effects of the innovations they support. Their unique position anteesection between creators and
users of knowledge enables knowledge intermediaries to fulfill monitoring functions valuable for a
development toward sustainabilityiented innovation.

From a scholarly perspective, our explorative approach is a firgt istedisentangling the
interdependencies between the various functions and activities of intermediation as well as between
sustainability transitions and digitalization. However, our qualitative approach also has some
limitations. Tailored to the incorpdian of sustainability aspects by publicly funded knowledge
intermediary initiatives, our data provides a rich database for identifying and illustratipe sadfved

roles. However, neither can we elaborate on the underlying motivations and the oigaalizat
embeddedness of the identified roles, nor assess their effects on the ambiguous position of intermediaries
within the innovation systems. Considering the sample of interviewees, our results represent nothing
more than a sefissessment. While this @pach has proven to yield relevant results in previous
research, it evaluates only the input side of the intermediation process and a broader sample would be
required to incorporate the output side.

Future research could enrich current discussions bifogwn these aspects. To do so, these analyses
should incorporate insights and opinions from scientists, firms, regional policy makers, and members of
other relevant target groups that have participated in intermediation formats and thus evaluate
intermed ari es® roles from an external perspective
Furthermore, blurring the lines between the roles and activities of different sorts of intermediaries fuels
the ongoing debate on the regional interplay between istiaries. Hence, future research should

focus on organizational drivers, barriers, and peculiarities of intermediary collaboration to support the
development and formulation of comprehensive policies that combine inncfetissed and
transitionfocused pproaches. From a regional perspective, it seemegielént that innovation policy
orchestrates different sorts and functions of intermediation comprehensively. However, more nuanced
insights regarding the i nt erapdatoyintbregiomakirestitutioms f f er e
are needed to fully grasp the inherent potential and inform policy makers.
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Appendix

A) Case descriptions: Regions and Initiatives

Case A) The city of Darmstadt is located in the Frankfurt metropolitan area in the middle of
Germany and has the fourth largest number of citizens in the state of Hesse. It is characterized by
an extensive university and research landscape. Next to several $taléard research institutes
in Darmstadt, the Darmstadt University of Appl
of students to the Technical University Dar mst
universities in Germany for enggering research and teaching, the h_da gives more attention to its
economic, social, media and design departments, though engineering remains to play an important
role.

The analyzed initiative s:ne (system innovation for sustainable development)ist20&8 as part

of the "Innovative University" funding initiative by the Federal Ministry of Education and
Research. Pursuing the goal of creating and applying mutual transformative knowledge transfer
activities to foster learning processes and sustaihatsédnsitions with partners from industry and

civil society, s:ne has a strong orientation towards sustainability. To make possible system
innovation, it developed an innovation and transfer platform as a core element to initiate
cooperation and to supgioparticipating actors align visions and implement projects on
sustainability challenges. Project partners to s:ne include actors that especially engage in
sustainability transitions as for example the Institute for Applied Ecology.

Case B) The city of Eberswaldés located in the northastern part of the federal state of
Brandenburg. The rural county in between the metropolitan areas of Berlin and Stettin is
characterized by agriculture and small and medium enterprises except for a limited number of petrol
and demical industries. Additionally, there are large biosphere reserve areas that are sparsely
populated, but are nature sights that are used to offer touristic services. One central actor of the
regional innovation system is the Eberswalde University fortaBwable Development. This
University, with an explicit focus on sustainability, specializes on sustainable production and rural
development.

This study analyzed the initiative region 4.0
InnovationinR gi onso by the Feder al Ministry of Educeé
transdisciplinary regional innovation network supporting sustainabitignted innovation. It is

l ed by Eberswalde University f othe&niralbctiorforabl e L
knowledge transfer and innovation support in the rural region. As one unique feature, starting in

the late 1990s the university has comprehensively converted its educational, scientific and transfer
activities in order to consider gagable development, expressed e.g. by the renaming of the
university in 2010. The project comprises three fields of actions that are agriculture and regional
nutrition, public services and infrastructure and naturented tourism. The fields of actions

represent the regional endowments and were developed jointly with regional actors that also are
participants of the alliance formed by launching region 4.0. Important regional partners are regional
business development agencies, the regional transpoplacgnas well as the municipality utility

company. Furthermore, higher education institutions from Berlin as well as other Brandenburg
regions are taking part evaluating and accompanying the project.

Case C) The city of Augsburg is located in the western part ef fikderal state of Bavaria.
Augsburg and its greater surroundings including Munich and Nuremberg form one of the strongest
economic areas in Germany. Additionally, two HEI and several research institutions make
Augsburg a knowledgmtensive location. A ugue regional aspect is, dating back in the 1990s,
multiple and heterogeneous regional stakeholders established the local agenda 21 initiative in the
city of Augsburg. Forming committees <called i

128



sustainabilityissues and backed by the municipality, they aim for a cooperative and sustainable city
development.

The assessed initiative |l ed by the Uni versit
HSA transfer and refers to idctedd. alst diagg emaryt f
program Al nnovative universityo and it develop

student service learning and alumni networking. Project goals are to support and improve
knowledge transfer activities, byqgov i di ng a transfer Atool boxo fo
networks with civil society actors through cooperative projects with e.g. schools, museums, civil
initiatives or associations. HSA transfer increases the visibility of transfer activities fbr civi
society with a strong emphasis on internal and external communication.

Case D) The city of Goettingen is situated the south of the federal state of Lower Saxony between
the metropolitan areas of Hannover in the north and Kassel in the south. Goettingen i§ home o
three HEIs and multiple research institutions while the economy of its more peripheral environment
is mostly influenced by SMEs except for a few major companies, e.g. in life sciences. For the
southern part of lower Saxony, the HEI of Goettingen are itapbactors referring to knowledge
transfer and innovation support.

The initiative led by the University of Goettingen is SNIC (Innovation Campus in Southern Lower
Saxony) that was established in 2016 on behalf of regional intermediary actors and dstfiynde

the federal state of Lower Saxony. The catchment area of SNIC is not limited to the city of
Goettingen but also includes surrounding counties as well. It refers to itself as an innovation
network and connects HEI and research institutions with ottggonmal intermediary actors as
chambers and municipalities to support the transfer of knowledge to local stakeholders and to foster
the knowledge transfer structure without a specific sustainability orientation. Providing interfaces
for actors to connecthe SNIC program aims to strategically improve the knowledge economy and
the regionbés innovative capacity. Compl ementar
knowledge transfer offices, it provides multiple innovation support and transfetiesiicluding,

e.g. an innovation accelerator, bpsactice orsite and networking events, funding support,
innovation scouting and innovation consulting.
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B) Interviews

No. Case Sector Role Duration [min.]
1 Case A Academia Professor 112
2 Case A Academia Research Associate 40
3 Case A Civil society Research Associate of a foundation 54
4 Case A Industry Representative of chamber of commerce 61
5 Case A Academia Research Associate of a Research Institute 66
6 Case A Academia Research Associaté a Research Institute 36
7 Case A Academia Research Associate 65
8 Case A Academia Senior Researcher of a Research Institute 91
9 Case A Academia Senior Researcher 90
10 Case A Industry Representative of chamber of commerce 91
11 Case A Publicadmin. Innovation support manager 34
12 Case A Industry Representative of Business Association 40
13 Case A Academia Senior Researcher 58
14 Case A Industry Sustainability consultant 57
15 Case A Academia Representative of university sust. office 45
16 Case A Academia Representative of presidential board 59
17 Case A Public admin. Representative of university transfer office 42
18 Case B Academia Professor 80
19 Case B Academia Innovation support manager 94
20 Case B Academia Innovation supponnanager 97
21 Case B Industry Innovation support manager 138
22 Case B Public admin. Business developer 61
23 Case B Academia Professor 53
24 Case B Public admin. Business developer 64
25 Case B Academia Project manager 61
26 Case B Civil society Representative of a civil association 71
27 Case B Industry Innovation manager 89
28 Case B Industry Innovation manager 66
29 Case B Civil society Representative of a civil association 91
30 Case B Public admin. Knowledge transfer manager 58
31 Case B Industry Representative of regional craft sector 77
32 Case B Public admin. Representative of biosphere reserve 100
33 Case B Academia Professor 70
34 Case B Academia Professor 70
35 Case B Academia Professor 76
36 Case C Academia Professor 103
37 Case C Academia Professor 86
38 Case C Public admin. Representative of innovation support 77
39 Case C Academia Program Manager 73
40 Case C Public admin. Business developer 35
41 Case C Public admin. Representative of an innovation center 54
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42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

CaseC

Case C
Case C
Case C
Case C
Case C
Case C
Case D
Case D
Case D
Case D
Case D
Case D
Case D
Case D
Case D
Case D
Case D
Case D
Case D
Case D

Industry
Academia

Academia

Public admin.

Academia
Civil society
Civil society

Academia

Academia

Public admin.

Public admin.

Civil society

Academia

Public admin.

Public admin.

Academia

Industry

Public admin.

Industry

Academia

Public admin.

Representative of chamber of commerce
Representative of university transfer office
Research associate

Representative of university sust. office
Communication manager
Representative of a foundation
Representative of a civil association
Professor

Project manager

Representative of SNIC Office
Innovation support

Representative of a foundation
Professor

Business developer

Businesgleveloper

Innovation scout

Representative of chamber of crafts
Business Developer

Representative of chamber of commerce
Innovation scout

Business developer

54
72
73
54
77
62
73
87
92
72
62
59
75
64
48
50
71
50
78
55
52
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C) Interview guide
Section 0: Background of the interviewee

1 Please briefly describe your job/function?
1 How do you/your organization understand "knowledge transfer"?
Section 1: Knowledge transferstructures and characteristics of key stakeholders

1 Please describe the [organizational] structures of regional knowledge transfer.

1 Please give an example of how knowledge transfer takes place in the region.

9 Can you describe how learning processesralgced the knowledge transfer?
Section 2: Innovation processes

1 Please describe what kind of innovations have already been developed so far.
1 Please describe what kind of innovations are currently being developed.
1 Please describe your role in an [exemplanypvation process.

Section 3: Evaluation and assessment of results

1 How do you evaluate your activities and results in terms of knowledge transfer?
Section 4: The regional innovation system

1 Please describe special features of the regional innovatiomsyste
1 What are the barriers to knowledge transfer in the region?
Section 5: Sustainable development

1 What role does sustainable development play in your organization/work?

1 Whatis the importance of innovations related to sustainable development for you?

1 What ontributions to sustainable development do you see through the project / the knowledge transfer
structures / and the resulting innovations?
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