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Abstract

The decision to collaborate for companies in knowledge exchange processes has
become more complex due to a greater diversity of innovation intermediaries from
companies, universities, government and societal actors. The aim of this study is
to uncover and conceptualize the role of innovation intermediaries in knowledge
sharing. Specifically in tacit knowledge sharing, intermediaries function as bound-
ary spanners between various stakeholders in the innovation process. Despite this
potential, which has been discussed in a large strand of case studies, there is no
comprehensive concept to determine factors that influence innovation intermediar-
ies in knowledge sharing. This paper develops an analytical framework of innova-
tion intermediaries for prospective empirical work building on factors influencing
innovation intermediaries in knowledge sharing by systematically reviewing related
literature. It specifically presents what are the determinants, factors and indicators
discussed empirically innovation intermediaries in knowledge sharing. The first
results is that the measurement of innovative outcome intermediaries enables a
broader perspective in comparison to traditional innovation indicators. The second
results that literature discusses indirect innovation that enhances clients’ innovative
capabilities and their entrepreneurial activities. The third results demonstrates, that
while the internal perspective varies with the heterogeneous actors, the development
of contextual knowledge of intermediaries in networks and its transfer is central for
empirical analysis. The conceptualization of this framework paves the path for fur-
ther research needed to uncover the role of intermediaries.
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1 Introduction

Knowledge sharing is a key driver for increasing the productivity (Conner and Pra-
halad 1996). Governing knowledge sharing innovation intermediation can play a
central role to widen the access to, integrate external and recombine knowledge to
improve companies’ competitiveness (Abbate et al. 2013; Lichtenthaler and Ernst
2009). Innovation intermediaries are crucial actors for establishing and sustaining
formal and informal ties and innovation-driven interaction in knowledge sharing
processes (Coppolino and Abbate 2012; Knockaert and Spithoven 2014; Nonaka
and Takeuchi 1995). In particular, the debate on tacit knowledge sharing as origin
to knowledge creation and innovativeness has accelerate the discourse of knowledge
management (Castellani et al. 2021; Suppiah and Singh Sandhu 2011). Recently,
the discussion on co-creation between startups, small and medium-sized enterprises,
and corporates for innovativeness and consequently on competitiveness has been
intensified emphasizing the role of intermediation (Bouncken and Reuschl 2018;
Bouncken and Tiberius 2021; Corvello et al. 2021). However, theoretical perspec-
tives like knowledge spillover theory of entrepreneurship or the knowledge based-
view of the firm consistently highlight the relevance of knowledge sharing; analyz-
ing processes like coopetition (Bouncken et al. 2015), entrepreneurial ecosystems
(Bichler et al. 2022; Endres et al. 2022), and innovation alliances (Bouncken et al.
2018; Kim and Choi 2014), empirical sound concepts to understand the role of inno-
vation intermediation are still incomprehensive.

Knowledge management research has integrated the view of how businesses
benefit from knowledge sharing (Venkitachalam and Busch 2012). Particularly,
tacit knowledge have been problematized (Castellani et al. 2021). Measuring
concepts have predominantly focused on the perspective of businesses benefit-
ting from sourcing knowledge. Often intermediaries’ contribution was surveyed
by asking companies specifically about intermediaries’ contribution (Albizu et al.
2017; Pinto et al. 2015). For example, the European Community Innovation Survey
(CIS) includes questions about cooperation with innovation intermediaries (Bruce
S. Tether and Tajar 2008). Nevertheless, the perspective of the role of innovation
intermediaries in innovation processes has been neglected. Approaches to sys-
tematize innovation intermediaries’ influence on companies and actor groups exist
only in fragmented approaches. Dalziel and Parjanen (2012) proposed a concep-
tual framework that focuses on the impact of intermediaries in their case study.
Russo et al. (2019: p. 10) calls to “explore a greater range of practices adopted
in the areas of indicator design and information collection systems supporting the
activities and evaluation of innovation intermediaries”. Analyses are only partially
available for sub-sectors, whereas a systematic overview is still missing. Therefore,
this paper aims to answer the research question: How do innovation intermediaries
contribute to knowledge sharing in innovation systems? In order to analyze this,
the paper focuses on the determinants, factors and indicators discussed empirically,
particularly focusing on innovative outcome and impact, and internal and contex-
tual factors.
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Reviewing and synthesizing existing literature for the role of innovation interme-
diaries in innovation processes is important for three reasons: First, there is a major
lack of quantitative data on intermediaries to date. The broad definition of innovation
intermediaries includes heterogeneous actors. Quantitative analysis appears rather
difficult since a higher level of abstraction is required. A lack of theoretical basis due
to fuzzy wording and inadequate theoretical research can explain why a comprehen-
sive framework has not been developed yet (Almodovar and Teixeira 2014; Dalziel
2010; Gao and Hu 2017; Huyghe et al. 2014). Still, the functional and procedural
role of intermediaries is important to understanding its role in innovation processes.
Second, intermediaries as service providers are central to understanding sectoral and
regional development, e.g. fostering startup growth (Bouncken and Reuschl 2018;
Corvello et al. 2021; Pinto et al. 2015). Intermediaries play a crucial role providing
services and fostering servitization for innovative startups, SMEs and large enter-
prises (Corvello et al. 2021; Han et al. 2022; Kollmann et al. 2021; Paschou et al.
2020; Villani et al. 2021). The interplay of different actors to recombine innovation
is a central capability to innovate benefitting from service innovation. Intermediaries
play a crucial role by supporting specialized services in given regions (Villani et al.
2017). Third, innovation intermediaries are often publicly financed. In particular,
the lack of private offers in peripheral regions has led to an increasing number of
innovation intermediaries directly related to or funded by public institutions. To date
it remains difficult to comprehensively analyze the efficient use of resources (Russo
et al. 2019).

Building on a systematic literature review, this paper pursues two in-depth objec-
tives. Firstly, this paper examines the current state of measuring innovation interme-
diaries. It aims to offer an overview of the role of intermediaries in the innovation
process and knowledge sharing. To date, a vast number of peer-reviewed articles
have discussed various aspects of knowledge processing. In my perspective, these
studies lack a systematic and comprehensive synthesis of the role of intermediaries.
The article gives a comprehensive framework of intermediaries’ activities and con-
nections to other actors connecting to current approaches to improve the conceptual
perspective in innovation research (Dziallas and Blind 2019; Grupp and Schubert
2010; Knockaert et al. 2014). Secondly, this article formulates a conceptual frame-
work to develop a system of indicators that can measure the relationship between
innovation and intermediaries’ internal and contextual conditions. As shown in the
past, the improved availability of empirical data can help develop innovation policy
for the systematic collection of innovation data in firms (Todtling and Trippl 2005).
Especially for actors like SMEs (Albizu et al. 2017), knowledge-intensive business
services (Tether and Tajar 2008) and coworking-spaces (Bouncken and Reuschl
2018) fundamental research has been conducted. This article connects with these
insights by helping to researcher and practitioners from innovation and knowledge
management to gain systematic insights to analyze collaborations with innovation
intermediaries.
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2 Literature background and analytical framework

Literature on innovation intermediaries has grown in the recent years. Howells
(2006), in a seminal paper, identified the contribution of organizations as “agent or
broker in any aspect of the innovation process between two or more parties” (How-
ells 2006: p. 720).! Particularly, scholars in knowledge and innovation management
have contributed with analyzing coworking spaces (Bouncken and Reuschl 2018;
Bouncken and Tiberius 2021), and organizations like incubators (Han et al. 2022)
and accelerators (Kulkov et al. 2021) in entrepreneurial ecosystems. In the follow-
ing, the functional definition of intermediaries by Howells (2006) is used, which
encompasses ten different functions of intermediaries and thus places an empha-
sis on the role in the innovation process, irrespective of its legal and organizational
form: foresighting and diagnosting of innovative and technological trends (1), scan
and information processing during the innovation process (2), knowledge proce-
dures such as combining or recombining of knowledge (3), gatekeeper and broker
roles in ecosystems (4), test and validating of innovation (5), accrediting for innova-
tion (6), validating and regulating (7), protecting innovative business models, ser-
vices and products (8), commercializing innovation (9) and evaluating the results of
innovation cooperation (10). The definition covers a broad range of actors. Interme-
diaries often represent autonomous— profit and non-profit organizations, whereas the
above definition also includes organizational units of larger entities, like knowledge
transfer offices at universities (Alexander and Martin 2013; Sengupta and Ray 2017)
but also includes novel types of intermediaries like open innovation intermediaries
(Antikainen et al. 2010; Porto Gomez et al. 2016) and digital communities (Rand-
hawa et al. 2017).

Literature on innovation systems suggest that intermediaries play a different role
in comparison to ‘regular’ firms, given that they focus not only on their own inno-
vative capability but also on offering extra value for clients by sharing information
and assisting in financial acquisition (Dalziel 2010; Silva et al. 2018). Intermediar-
ies transfer knowledge on different levels as they promote knowledge channels on
regional (Parjanen et al. 2011), national (Sinell et al. 2018) and international levels
(Kolesnikov et al. 2019). Case studies have shown the many ways in which inter-
mediaries cooperate with companies. The firms’ resources play an important role in
cooperating with innovation intermediaries (Larty et al. 2017). Furthermore, inter-
mediaries can improve the absorptive capacity and networking abilities in small and
medium-sized enterprises (SMEs) (Garengo 2019). The strategic organization of
intermediaries with centralized or decentralized strategies also impacts the ways in
which intermediaries enable innovation processes (Huyghe et al. 2014). First empir-
ical insights based on surveys conducted by companies confirm that intermediaries
contribute to improve innovative capabilities (Gredel et al. 2012; Hayter 2016; Pinto
et al. 2015; Sarvan et al. 2012). This paper focuses on the measurement of interme-
diaries in innovation process as discussed in economics, business and social science.

! A variety of definitions have been discussed the ever broader topic of innovation intermediation. This
paper focuses exclusively on innovation intermediaries as actors in innovation systems.
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Table 1 Analytical framework

Main categories Factors

Innovative outcome and impact Direct outcome
Indirect outcome
Impact
Internal Factors General characteristics
Strategy
Structure
Management team
Functional assets and strategies
Contextual Factors Industry and technology related factors
Location factors
Networks
Knowledge sharing and transferring activities
Public policies

Innovation culture

Measuring innovation and developing indicators presents a key challenge for
innovation research in the last decades. This challenge is exacerbated by the identifi-
cation of indicators on regional, national and international levels (Grupp and Schu-
bert 2010; Janger et al. 2017). A large share of existing literature has investigated
firms’ innovation processes (Becheikh et al. 2006; Dziallas and Blind 2019; Janger
et al. 2017), most prominently, the role of patents as an indicator for technologi-
cal innovation (Archibugi 1992; Jarchow and R6hm 2019). Upcoming research like
studies on service innovation, cluster and innovation systems has accelerated the
need to introduce innovation indicators that cover a broader perspective on inno-
vation. Currently, indicators such as the Frascati Manual (OECD 2015) and Oslo
Manual (OECD 2018)—that cover R&D and innovation in companies—set a stand-
ard for innovation scholars. Additionally, literature reviews have presented a com-
prehensive overview of company-based indicators (Becheikh et al. 2006; Dziallas
and Blind 2019). Since a conceptual framework for indicators of innovation inter-
mediaries does not yet exist, this paper builds upon frameworks of research on inno-
vation in firms (Becheikh et al. 2006; Dziallas and Blind 2019) and adapts them
according to the specifics of intermediaries. In particular, the framework was refined
towards the function of intermediaries in innovation and their cooperation with vari-
ous stakeholders as presented in Table 1.

3 Review method

The author conducted a systematic literature review on innovation indicators and
determinants for innovation intermediaries (Tranfield et al. 2003). This method
allows a high level of reproducibility and transparency by identifying key contribu-
tions to respective research fields (Littell et al. 2008). Recently, researchers in the
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Table2 Selection process of

analyzed paper Analyzed paper 823
Analyzed paper without other fields 724
Paper after stage 1 152
Paper after stage 2 65

field of innovation studies (Dziallas and Blind 2019; Miller et al. 2018; Thune and
Mina 2016) used similar rule-based approaches for systematic literature reviews to
synthesize papers and increase information on the current state of research. Simi-
larly, the aim is to identify underlying theoretical constructs and dimensions that
need to be taken into account to assess the role of innovation intermediaries.

In the first step, the keywords “innovation intermediar*” or “innovation interme-
diation” in combination with “indicator OR element OR determinant” are used to
identify relevant articles (Dziallas and Blind 2019). In order to encompass the vary-
ing terms used in research on innovation intermediaries, also papers are included
that cited Howells” (2006) paper on “Intermediation and the role of intermediaries
in innovation”. Howells (2006) presented a comprehensive synthesis of innovation
intermediaries and was widely cited in intermediary research. The databases Sco-
pus, Web of Science and Science Direct are used to identify relevant peer-reviewed
papers (Dziallas and Blind 2019; Thune and Mina 2016). The search was limited to
abstract, title and keywords of the papers since a large number of relevant papers
were published in recent years. The sample includes only English papers published
in 2006 and later. Books, chapters and conference papers were excluded from the
review. Following this procedure, 823 papers are identified for further analysis in the
first step (14" of November 2019).2 Furthermore, the sample contains only papers
published in social science, business and economics journals (724 papers).

The synthesis of literature follows a two-step approach (Table 2). As a first
inclusion criteria, only papers focusing on innovation intermediation using quan-
titative, mixed and qualitative methods were included. Selection was conducted
in the first step only on the basis of the abstracts. Papers with a pure concep-
tual or theoretical focus were excluded. The inclusion criteria in the first stage
aimed to ensure that the innovation intermediaries’ perspective is covered. Papers
without a clear focus on innovation processes were excluded, e.g. project analy-
ses on collaborative research projects. Papers that used the term intermediation
to describe ‘to intermediate’ for financial intermediation were also ruled out.
Papers that solely discussed client firms’ perspectives, often conducted as survey
studies, were also excluded. After the first stage of synthesis, 152 papers were
left. In a second step, empirical articles that analyzed innovation intermediar-
ies’ determinants, factors or indicators influencing the innovation process were

2 The author strictly used results that either included the keywords or cited Howell (2006). There is more
literature which discusses concepts similar to innovation intermediaries but without explicitly referring to
it. These were excluded.
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Fig. 1 Year of publication (n = 65) (2006-2019)

Table 3 Methods used in

X Methods Number of
articles (n=65) articles
Mixed Method 7
Qualitative 43
Quantitative 15

included. Papers that solely included case studies on typologies or processes
were not included. In total, the sample of studies contains 65 papers that matched
the inclusion and exclusion criteria. In the second stage, the papers were read to
identify their relevance for the literature review.

The number of published papers has grown since 2006 as shown in Fig. 1. Par-
ticularly, the trend can be confirmed for recent times. More than half the papers in
the sample were published between 2017 and 2019. Authors use a broad range of
theoretical foundations in their papers, which can be explained by the slow stand-
ardization and late attempts to measure intermediaries’ contribution to innovation
systems (Table 3).

The discussion on measuring the impact of intermediaries on innovation is frag-
mented (Table 4). 26 journals have published just one article each in the chosen
sample. The wide range of intermediaries’ services reflects the diversity of journals
with varying scopes from sustainability to innovation management to regional stud-
ies. Overall, the chosen articles were published in leading interdisciplinary journals
with a focus on innovation studies. Knowledge transfer, in particular, is the focus of
several journals which have published papers on measuring the impact of innovation
intermediaries. The Journal of Cleaner Production and the European Planning Stud-
ies published the most papers included in the sampling.

The authors chosen for the sample have published studies on innovation inter-
mediaries conducted world-wide (Table 5). In particular, comparative cross-national
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Table 4 Top publishing journals Journals (with 2 and more publications) Number of

included paper

Journal of Cleaner Production

European Planning Studies

Journal of Technology Transfer

Research Policy

Technological Forecasting and Social Change
Entrepreneurship and Regional Development
European Journal of Innovation Management
Industry and Innovation

International Journal of Innovation Management
International Journal of Technology Management

Technology Analysis and Strategic Management

N DN NN W W s B B 0o

Technovation

Table 5 Countries analyzed in

. . Countries Number of
empirical articles

articles

More than 1
No info
Australia

—_
=)

Belgium
Canada
China
Finland
France
Germany
Italy
Japan
Mexico
New Zealand
Portugal
Russia
Scotland
Spain
Sweden
Taiwan
UK

O W W W = L = = = = = N W N W N = =
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approaches analyzing intermediaries in two or more countries were used as empiri-
cal strategies. More than half the studies concentrated on European countries,
with seminal papers focusing on a British case study and analyzing British inno-
vation intermediaries. The rest of the sample focuses on Asian and American
intermediaries.

The literature is still in an exploratory phase and is not standardized yet (Table 3).
Only 15 large scale studies that used quantitative methods could be identified.
Knowledge-intensive business services (Silva et al. 2018) are the most analyzed type
of innovation intermediaries. 6 out of 15 papers concentrate on the analysis of KIBS
(Bocquet et al. 2016; Chichkanov et al. 2019; Hsieh et al. 2015; Lee and Miozzo
2019; Rodriguez et al. 2018; Shearmur and Doloreux 2019). The CIS inclusion of
KIBS is partly the reason for it, as large-scale data was easily available for quantita-
tive analyses. Nevertheless, this covered only a small share of innovation interme-
diaries since institutional intermediaries are not included. Additionally, an upcom-
ing strand of literature analyzed the role of networks and innovation intermediation
(Benassi et al. 2012; Kolesnikov et al. 2019; Roxas et al. 2011). Moreover, 43 of
65 papers used qualitative methods to analyze the role of innovation intermediaries.
Most papers following this strand conducted semi-structured interviews.

Due to the state of the identified literature strands, the papers focus mostly on the
interaction of intermediaries with clients, consisting of analyses of sub-groups of
innovation intermediaries (Table 6). Most identified research papers (25) deal with
research questions related to the internal perspective of intermediaries. The litera-
ture focuses on structural issues concerning the services offered to support coopera-
tion partners and the resultant internal knowledge capability. Furthermore, factors
for effective knowledge transfer is the second most analyzed topic (23 papers) in
the sample and covers issues concerning the transfer to firms, scientific institutions,
societal institutions and other intermediaries. The role of intermediaries in initiating
networks and orchestrating them is analyzed in 9 papers. These papers question how
intermediaries influence innovation processes. Although, the research conducted
on innovation intermediaries follows the structure of innovation processes, further
analysis needs to take into account the fragmented status of the research given the
heterogeneity of actors.

A synthesis approach including papers combined with qualitative methodology
was used to review the paper (Gentles et al. 2016). An in-depth quantitative analysis
of the variables is not suitable as the reviewed papers lack the robustness required
to generalize the results. Due to the heterogeneity of the literature—which can be
explained by varying intermediary definitions and niche actors—a qualitative cod-
ing was applied to summarize the existing literature and include heterogeneous data.
For the synthesis of the determinants, deductive and inductive codes were used as

Table 6 Domains of research

i Research question (n=65) Number
questions
Factors for effective Knowledge transfer 23
Impact / interaction with users for innovation 8
Internal innovation / knowledge capacity 25
Role in networks 9
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existing studies apply a broad range of data. An analytical table was used to include
information about the research questions (1), main findings (2), factors and dimen-
sions (3), method (4) and dependent variable (5) when applicable.

4 Results

The systematic literature review resulted in three main categories of factors that
can impact the role of intermediaries in innovation systems: Innovative outcome,
internal factors and contextual factors. The framework of Becheikh et al. (2006) on
manufacturing companies was adapted to the framework of intermediaries proposed
in this paper. Table 1 presents an overview of the analytical framework which was
developed on analyzing the selected papers.

4.1 Measuring innovative outcome and impact

The reviewed papers have a broad scope to address the innovative outcome and
impact of intermediaries addressed in the context of their performance. Direct and
indirect outcomes as well as intermediaries’ influence on a systemic level have been
addressed in the analyzed papers as depicted to Table 7.

4.1.1 Directinnovative outcome

Direct innovative outcomes of intermediaries are captured through company-based
innovation surveys and rely upon self-declared outcomes (Lee and Miozzo 2019).
The OECD innovation manuals are central for intermediary research (OECD 2015,
2018). Namely, the introduction of new and improved products (Hsieh et al. 2015;
Li et al. 2019; Chen and Lin 2018) and services (Hsieh et al. 2015; Li et al. 2019;
Rodriguez et al. 2018; Shearmur and Doloreux 2019; Silva et al. 2018), processes
(Li et al. 2019; Readman et al. 2018; Rodriguez et al. 2018), organizational innova-
tion (Chichkanov et al. 2019; Readman et al. 2018; Shearmur and Doloreux 2019)
and marketing innovation (Chichkanov et al. 2019; Hsieh et al. 2015; Shearmur and
Doloreux 2019) are used as indicators. In addition, the introduction of new technol-
ogies (Chichkanov et al. 2019; Silva et al. 2018), registration of intellectual property
rights (Li et al. 2019; Silva et al. 2018), innovation in human resources (Shearmur
and Doloreux 2019) and cost innovation (Hsieh et al. 2015) were surveyed as char-
acteristics of innovative outcomes. Studies define the quality of outcomes according
to the degree of novelty, differentiating between incremental and radical progress
(Bocquet et al. 2016; Lee and Miozzo 2019; Shearmur and Doloreux 2019), degree
of standardization (Chichkanov et al. 2019) and new knowledge created (Silva et al.
2018).

@ Springer



1837

Innovation intermediaries revised: a systematic literature...

19)sn[o ur uondoid Jo 92139
JoIRW MAN

SWLIY MAN

renuajod [ermauardonus jo sojdwexyg

uonejuaLIo-}astew ured o3 J1oddns ‘o3pojmouy [erorowwod ured o3 Joddns ‘soniiqedes yoreasar
‘paSpliq s9[0Yy [eINJONXS JO Jaquinu ‘sanijiqeded juswageurl ‘JUSWISIAUT [BUOISAI JO )BT YIMOID)

UONEAOUUT P)I9J0IJ
UOTJBULIOJ JOYIBIA]
WR)SAS UOTIRAOUUT UT J0JOR MAN

uoneuswLIadxs [ermauardonuyg

sanijiqede) jo juowdo[oaag

JUQWIUOITAUD
19)SN[O Yim uonoeysnes jo uondodrog diysanauaidonua pue Surures) jo uonear) joeduy
UOTJBAOUUT OTAIOS ‘FUTUOT)
-1sod jonpouid ‘uoneaouur ssa001d ‘uoreaouur [pUONEZIUBTIO ‘UONBAOUUT SUNSYIBW ‘[OPOW ssauIsng $sa001d uoneaouur sjuald uo oedwy
SJUI[D JO SAANIR[qo ‘Surpuny Jo s[eos S[Iy[ng 110ddns ur ssouoAndIPH
SOOIAIOS PIPPE-ON[BA (SAISUAUI-OFPI[MOUY) JOJ PUBWIAP ‘UOTIBAOUUT UT S)USUIISIAU] INOJARYQ( UOTIBAOUUI SWLIY UI SAZuey) Jo01Ipu]
93parmouy Areur[diosip ‘93pa[mouy| paduBApY A3pa[mouy] MoN
SUOTIBAOUUI JO JoqUUNN
uoneAouu| [ed130[0UYII) ‘UOTIBAOUUL 9JTAISS ‘UoneAOUUT Jonpoid ‘uoneaouur $s9001d ‘uornea
-ouul [eUONBZIUBSIO ‘UoneAOUUl Sunayrew ‘A110doId [endS[[oIU] ‘S90IN0Say UBWINY ‘UOTBAOUUI 1SOD) sad4) uoneAsouuy
uoneziprepuels SIOALIP UOTIBAOUU]
K)ISUQIUT UOTIEAOUUT ‘UOT)BAOUUT [EITPRY UOTJBAOUUI JO 92139(] 10011
SO[OTIE UI Pasn s103oe} oyroadg s10)08,] Qouanyuy

joedWT puE QWOJINO SATIBAOUUI JO SI0IR] / 3|qe]

pringer

As



1838 D. Feser

4.1.2 Indirect innovative outcome

In comparison to traditional company-based innovation surveys, studies on inter-
mediaries have investigated innovative outcomes with a broader perspective,
thereby capturing indirect innovative outcomes. Indirect innovative outcomes sur-
vey the contribution of intermediaries to clients’ innovative outcomes. The papers
include intermediaries’ contributions to firms’ new services (Readman et al. 2018)
and products (Landry et al. 2013), process innovation (Knockaert and Spithoven
2014; Landry et al. 2013; Matschoss and Heiskanen 2017), organizational changes
(Landry et al. 2013; Matschoss and Heiskanen 2017; Readman et al. 2018) and
marketing activities (Knockaert and Spithoven 2014; Landry et al. 2013). The
influence on business model innovation (Landry et al. 2013), innovation speed
(Knockaert and Spithoven 2014) and realization of objectives add to indirect inno-
vative outcome. Furthermore, Russo et al. (2019) introduce the category of chang-
ing behavior induced by intermediaries and relate it to business models, the search
for market niches and distribution channels, investments in new or improved prod-
ucts and services as well as the demand for knowledge-intensive services (Russo
et al. 2019).

4.1.3 Influence on systemic level

The impact of intermediaries also contains the integration of intermediaries into
innovation systems. The effectiveness of intermediaries to contribute to specific sys-
temic goals is discussed in some studies, such as the role to foster learning on system
levels (Gao and Hu 2017) or clients’ satisfaction with intermediaries to understand
its contribution to network structures (Mueller and Jungwirth 2016). A central topic
is the support of entrepreneurship learning, which entails dimensions like the vari-
ety of actors, the number of new actors in the network (Matschoss and Heiskanen
2017), the number of new firms created as a result of intermediation collaboration
(Sengupta and Ray 2017; Zeng et al. 2010) and the support received to develop new
markets (Kanda et al. 2019). Moreover, the development of knowledge capabilities
(Kanda et al. 2019; Silva et al. 2018) reflect an indirect impact on the innovative out-
come. For publicly funded intermediaries, the fulfilment of public funding bodies’
requirements and goals are also used as a proxy to evaluate intermediaries’ impact
(Mueller and Jungwirth 2016).

Approaches to connect intermediaries directly to regions’ performance is still
in its infancy and is often argued on a conceptual level. Zeng et al. (2010) pre-
sented a novel exploratory approach to connect intermediaries’ performance with
regional indicators. They measured the rate of regional investments and the use of
intellectual property rights to analyze intermediaries’ impact on the regional level
(Zeng et al. 2010). A broader set of regional innovation with focus on intermediar-
ies could help understand the embeddedness of intermediaries in regional innova-
tion systems.
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4.2 Internal factors

The position of intermediaries in the innovation process influences the dimensions
of the internal perspective. The reviewed studies cover a broad range of information
about internal processes (Table 8). This section contains five categories of internal
factors: general characteristics, strategy, structure, management team, and functional
assets and strategies.

4.2.1 General characteristics

In the literature, four dimensions of general characteristics have been discussed:
First, the time span of intermediaries’ operation (Benassi et al. 2012; Hsieh et al.
2015; Pina and Tether 2016; Soetanto 2006), second, the number of employees
(Pina and Tether 2016; Sinell et al. 2018), third, the type of ownership—public
or private—(Zaichenko 2018), and fourth, annual budget (Stezano 2018). These
dimensions influence the capability of intermediaries to innovate and to enable other
actors to increase their innovativeness.

4.2.2 Strategy

The strategy of intermediaries consists of three dimensions: the definition of goals,
knowledge creation and innovation strategy, and finally, the commercialization strat-
egy. The formulation of the strategy relies on the clarity of the formulated goals
(Kant and Kanda 2019; Mueller and Jungwirth 2016; Chen and Lin 2018) and the
specialization of intermediaries (Kanda et al. 2018; Sinell et al. 2018; Villani et al.
2017). Moreover, goal formulation relies on the intermediaries’ interaction with cli-
ents (Elmquist et al. 2016; Kant and Kanda 2019; Mossberg et al. 2018; Mueller
and Jungwirth 2016; Randhawa et al. 2017), making the latter’s scope central for
successful cooperation projects (Howells 2006; Sengupta and Ray 2017). This refers
to the selection strategy of cooperation partners chosen according to their sectors, or
chosen with a focus on economy-wide (Fukugawa 2018), international or domestic
ranges (Fukugawa 2018) that focus on new or established technologies (Gao and Hu
2017). The goal-orientation also depends on the capability for rule-based selection
criteria (Soetanto 2006), cooperative knowledge sources and the ability to negotiate
with prospective partners (Howells 2006).

Another relevant dimension for shaping intermediary’s strategy is the innova-
tion and knowledge creation strategy, since it determines the function in the innova-
tion system. This includes the decision to pursue open or closed innovation strate-
gies (Li et al. 2019; Sengupta and Ray 2017). As a consequence, the selection of
external partners will depend on this choice (Parjanen et al. 2011; Sengupta and
Ray 2017; van Geenhuizen 2018). In cases where intermediaries also run internal
research units, strategic decisions on the range of research activities conducted—
between basic and applied (Readman et al. 2018; Stezano 2018; Vivas 2016; Zai-
chenko 2018)—and how they are conducted need to be finalized. Specifically, the
structure of research processes, level of outsourcing, strategic collaborative learning
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1842 D. Feser

and collaboration with clients are dimensions related to the innovation and knowl-
edge creation strategy.

Last but not least, the commercialization strategy states activities for commer-
cialization of products and goods directly (Landry et al. 2013) or indirectly by pro-
viding information to third partners who support the commercialization of innova-
tion (Cannavacciuolo et al. 2015; Soetanto 2006). These activities include the search
for market niches, exploration of add-value services and the redirection required to
attract new customers (Landry et al. 2013). Furthermore, commercialization strate-
gies include the marketing of these activities and the screening of their development
(Landry et al. 2013), making commercialization’s timing a key for successful coop-
eration (van Horne and Dutot 2017).

4.2.3 Structure

The articles discuss three dimensions of intermediaries’ structure: internal struc-
ture, communication and embeddedness in the innovation system. First, the internal
structure is analyzed with regard to the degree of formalization of the mediators’
organizations. The autonomy of units and employers are determinants to under-
standing the mode of intermediaries’ operations. (Mueller and Jungwirth 2016;
Silva et al. 2018; van Horne and Dutot 2017). Moreover, different levels of cen-
tralized decision-making influences intermediaries’ function (Kant and Kanda 2019;
Mueller and Jungwirth 2016; Sengupta and Ray 2017; Stezano 2018). Especially,
the number of stakeholders and employers influence the degree of centralization and
the establishment of structures (Mossberg et al. 2018).

Second, communicative processes shape the intermediary’s structure. Organiza-
tions differ according to the communication adopted between various internal units
(O’Kane, 2018) and external stakeholders, like clients and researchers (Kant and
Kanda, 2019). Intermediaries require different communicative competences depend-
ing on the use of technological and non-technological knowledge (Kant and Kanda,
2019). The inclusion of external stakeholders, such as customers and project part-
ners, in communication processes is also highlighted (Kant and Kanda, 2019). Con-
flict management and its formalization, particularly in larger organizations, can also
influence intermediaries’ structure (Mueller and Jungwirth, 2016).

Third, the embeddedness of intermediaries in innovation systems depends on its
structure. The way in which intermediaries are integrated in the innovation system
decides its ability to offer complementary activities (Kant and Kanda, 2019). For
example, for intermediaries that operate closely with universities, the capability to
absorb knowledge from researchers can directly influence the capability to support
the transformation of academic knowledge to market application (O’Kane 2018).
Moreover, the embeddedness depends on the structural formation of the innovation
system. The presence or absence of central actors or the willingness of incumbent
actors to cooperate influences the intermediaries innovative outcome (Mossberg
et al. 2018).
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4.2.4 Management team

The intermediaries’ management team deals with leadership and staff competences,
thereby influencing the intermediaries’ innovative capability. The ability to self-
organize and manage work (Kant and Kanda 2019), and the competences of inter-
mediaries’ staff (Owen et al. 2014; Readman et al. 2018; Chen and Lin 2018), con-
cerning time management (Mueller and Jungwirth 2016; Readman et al. 2018) and
conflict management (Mueller and Jungwirth 2016) in specific, have been used to
account for the quality of managing innovation intermediaries. Furthermore, the
commitment of responsible staff (Mueller and Jungwirth 2016; Sinell et al. 2018)
and the satisfaction their payment (Mueller and Jungwirth 2016; Chen and Lin
2018) influence the intermediaries’ ability to offer their services.

As knowledge brokers interacting with actors in the innovation system, network-
ing and boundary spanning is a relevant activity of intermediaries. Relationships
with research institutions, stakeholders and clients are crucial for intermediaries’
management (Alexander and Martin 2013; Garengo 2019; O’Kane 2018; Todeva
2013). Management of knowledge creation, its processing and dissemination are
at the core of the business model of innovation intermediaries. The intermediaries’
openness depends on managerial perceptions of what is valuable for the institution
(Kant and Kanda 2019; Moilanen et al. 2015) and how knowledge exploitation is
seen as part of the dissemination process (Kant and Kanda 2019). A substantial part
of exploitation activities depend on the commercialization of close to market prod-
ucts and services, and their management to support successful innovation (Kant and
Kanda 2019; Todeva 2013).

4.2.5 Functional assets and strategies

Funding and financing, human resources and marketing strategically influence inno-
vative outputs and outcomes of intermediaries as functional assets. Funding and
financing depends largely on the capability to mobilize these resources (Readman
et al. 2018; Todeva 2013) for intermediaries’ but also for external cooperative activi-
ties. Clients’ resources for innovation activities are an important determinant for the
output and outcome of the innovation cooperation (Gao and Hu 2017; Kanda et al.
2018; Kant and Kanda 2019; Todeva 2013). This entails the capability of intermedi-
aries to find financial resources (Bush et al. 2017), to allocate them (van Horne and
Dutot 2017; Ystrom and Aspenberg 2017) and to maintain their sustainable flow
(Mossberg et al. 2018; Mueller and Jungwirth 2016). Moreover, the size of exter-
nal funding (Dalziel and Parjanen 2012; Kant and Kanda 2019; Zeng et al. 2010)
is decisive for the operation and offer of innovation services. Public sources play a
crucial role on regional, national and international levels (Silva et al. 2018; Vivas
2016). The role of intermediaries in the seeking funding is related to the availability
of internal resources (Kanda et al. 2018; Chen and Lin 2018; Sinell et al. 2018),
funding from host organizations (Sinell et al. 2018), and private (Polzin et al. 2016;
Sinell et al. 2018) and public—private funding organizations (Polzin et al. 2016;
Sinell et al. 2018). Intermediaries focus their financial support services on different
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development stages of clients (Gao and Hu 2017; Howells and Bessant 2012). In
cases of intermediaries conducting R&D, the relation between R&D and funding
indicates the dependency of R&D activities on public funding (Pina and Tether
2016; Thurner and Zaichenko 2015; Todeva 2013; Zaichenko 2018; Zeng et al.
2010).

In the chosen literature, human resources has been described as a critical part for
cooperative innovation processes, particularly in the case of transferring tacit knowl-
edge. The contribution of employed staff is estimated by counting the absolute num-
ber of graduates (Fukugawa 2018; Landry et al. 2013; Thurner and Zaichenko 2015;
Zaichenko 2018) or by surveying the share of graduates (Chichkanov et al. 2019;
Pina and Tether 2016). Moreover, the share of R&D expenses for R&D staff is also
measured (Zaichenko 2018). Knockaert and Spithoven (2014) use the share of inter-
nal R&D-staff as an indicator for the knowledge-intensity of services (Knockaert
and Spithoven 2014). Moreover, with the introduction of a large number of inno-
vation intermediaries, the specialization of intermediaries’ influences may impact
outputs and outcomes. In order to specialize as proxy, papers use the field of studies
(Fukugawa 2018; Readman et al. 2018; Chen and Lin 2018), the time span of expe-
rience (Chen and Lin 2018; Silva et al. 2018; Vivas 2016) and the duration required
for finding specialized staff (Bocquet et al. 2016; Zaichenko 2018). Moreover, the
dynamics of intermediaries is captured by the growth rate of staff (Zeng et al. 2010).
The development of the internal capacity is reviewed by analyzing the role of train-
ing activities for intermediaries. This includes training of staff (Howells 2006; Silva
et al. 2018), exchanging staff with other institutions (Alexander and Martin 2013),
setting up post graduate programs (Stezano 2018), and training external staff (Vivas
2016) and students (Alexander and Martin 2013; Readman et al. 2018; van Horne
and Dutot 2017). The share of development expenses is used as an explanatory fac-
tor (Chichkanov et al. 2019).

Marketing is relevant for intermediaries to be positioned in the innovation sys-
tem and to act on the relevant markets. This is addressed by surveying the num-
ber of (new) clients, size of clients and of knowledge transfer projects (Roxas et al.
2011). Additionally, the revenues in relation to commercialization activities (Lan-
dry et al. 2013; Sinell et al. 2018; Zaichenko 2018), e.g. licensing (Stezano 2018),
income from research projects (Stezano 2018), service sales (Landry et al. 2013;
Stezano 2018) and products (Li et al. 2019) are examined to evaluate the interme-
diaries’ position in the market. Moreover, the screening of markets and competi-
tors comprises activities such as benchmarking and scanning trending topics (How-
ells 2006; Readman et al. 2018), developing new markets (Lee and Miozzo 2019),
technology foresight (Chen and Lin 2018) and stakeholder mapping (Sinell et al.
2018). Furthermore, challenges for intermediaries on the markets are captured by
hampering knowledge creation and transfer of the intermediary, for example, by
influencing domestic and international competition (Thurner and Zaichenko 2015).
Branding and advertising are used by intermediaries as marketing activities to deter-
mine their competitive position. The share of expenditure for advertising (Chich-
kanov et al. 2019), consistent communication strategies (van Horne and Dutot
2017), creation of a brand name and reputation (Kanda et al. 2018), for example, by
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receiving recommendations from other clients (Readman et al. 2018) and offering
best practices examples (Matschoss and Heiskanen 2017) are surveyed as drivers for
innovation.

4.3 Intermediaries’ contextual factors for innovation

In order to measure innovation, it is important to consider contextual factors as a
main category, thereby receiving information about the function of intermediaries
(Table 9). The central functions as boundary spanner and knowledge spanner depend
on the embeddedness in the innovation system and proximity to knowledge sources,
clients and third parties. Due to intermediaries’ specific position in the innovation
process, contextual factors are likely to have an impact on how intermediaries effec-
tively operate. Nevertheless, capturing contextual conditions is more difficult since
most of the reviewed studies rely solely on the intermediaries’ perspective.

43.1 Industry and technology related factors

The industry and the technological field where intermediaries primarily operate
determines its position in the innovation process. This depends on the technologi-
cal and scientific background of the intermediary and its parent organization (Kant
and Kanda 2019; Zaichenko 2018), sectoral position (Pina and Tether 2016) and
sector-specific services of intermediaries (Benassi et al. 2012; Stezano 2018). In
literature, the observation of client sectors are utilized to infer intermediaries’ suc-
cess for knowledge transfer and value generation. Specifically, the industrial output
and growth rate (Zeng et al. 2010), structural data about the competition, (Vivas
2016), size of clients and prospective clients (Landry et al. 2013; Vivas 2016), and
innovative potential of sector served (Chichkanov et al. 2019) demonstrate proxies
for conditions that require intermediaries’ to be involved in the innovation process.
Moreover, the screening of sectorial positioning influences the transfer of knowl-
edge according to existing products, market structure, success rate of projects and
capability of human resources (Kant and Kanda 2019; van Horne and Dutot 2017).

4.3.2 Location factors

The role of location in influencing intermediaries has been discussed in connection
to economic geography literature. Innovation systems and regional development lit-
erature acknowledge regional disparities to explain the influences of location on the
context in which intermediaries operate in the innovation process (Hsieh et al. 2015;
Kolesnikov et al. 2019; Lee and Miozzo 2019; Pina and Tether 2016; Shearmur
and Doloreux 2019; van Geenhuizen 2018). The location of intermediaries defines
its capability to operate during the innovation process and to source new knowl-
edge (Hsieh et al. 2015; Huyghe et al. 2014; Kant and Kanda 2019). Furthermore,
cooperation partners (Hsieh et al. 2015; Rodriguez et al. 2018) and stakeholders
(Huyghe et al. 2014) are affected by the choice of location. Moreover, the location
of clients (Mueller and Jungwirth 2016; Parjanen et al. 2011; Readman et al. 2018),
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geographical distribution of turnover (Hsieh et al. 2015), other local intermediaries
(Schaeffer and Matt 2016), and the regional innovation capability processes (Par-
janen et al. 2011; Villani et al. 2017; Vivas 2016; Zeng et al. 2010) consisting of
various stakeholders involved in the innovation vary between different regions and
impact intermediaries’ work.

4.3.3 Networks

The structural characteristics of the networks have been described using the num-
ber of ties, density, centrality of intermediaries and configuration between the nodes
in the networks (Barrie et al. 2019; Belso-Martinez et al. 2018; Chen et al. 2015;
Minguillo and Thelwall 2012). Different organizational characteristics, such as the
size (large companies), type (SMEs, research organizations, clients, investors, com-
petitors and suppliers (Hsieh et al. 2015; Landry et al. 2013; Lee and Miozzo 2019;
Readman et al. 2018; Silva et al. 2018; Todeva 2013)) can sort different nodes in
the network. Furthermore, researchers differentiate between links of the network
according to social and cognitive proximities (Huyghe et al. 2014; Parjanen et al.
2011; Villani et al. 2017). Criticalities and weak connections that hamper function-
ing of the networks may affect the intermediaries’ networking success (Pino et al.
2016; Thurner and Zaichenko 2015). Changes in the behavior of actors using and
participating in networks are screened in the dynamic perspective (Barrie et al.
2019; Belso-Martinez et al. 2018).

Probing deeper, the papers explain the role and function of intermediaries in the
network to clarify the positioning of innovation intermediaries. The contributions
of intermediaries are perceived as difficult to capture since the direct value is dif-
ficult to measure (Kant and Kanda 2019). Scholars have discussed boundary span-
ning (Comacchio et al. 2012; Schaeffer and Matt 2016; van Geenhuizen 2018) and
orchestrating activities in the form of matchmaking that supports network members’
knowledge transfer (Huyghe et al. 2014; Mele and Russo-Spena 2015; Silva et al.
2018; Ystrom and Aspenberg 2017). In order to gather knowledge about this phe-
nomena, the brokerage value between intermediaries and two and more different
stakeholders are calculated on the basis of the number of additional links set up by
intermediaries (Belso-Martinez et al. 2018; Chen et al. 2015) and the influence that
this exerts on their interactions (Mele and Russo-Spena 2015; Parjanen et al. 2011).
Links are captured to survey the source of knowledge to diffuse innovation (O’Kane
2018). Additionally, intermediaries are asked to estimate if the connections are new
to the network partners (Alexander and Martin 2013).

Networking events managed by intermediaries are used as proxies to analyze the
influence of intermediaries on network building. The number of events, number of
participants and new contacts resulting from networking activities have been sur-
veyed in specific (Russo et al. 2019; Soetanto 2006). Furthermore, to evaluate inter-
mediaries’ events, the selected literature reviews the sharing of direct contacts, the
frequency at which information about events are offered and the use of resources by
intermediaries to organize events(Alexander and Martin 2013; Bocquet et al. 2016;
Knockaert and Spithoven 2014; Porto Gomez et al. 2016; Shearmur and Doloreux
2019). The involvement of intermediaries in knowledge networks (Kant and Kanda
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2019; Readman et al. 2018; Silva et al. 2018; Todeva 2013), the capability to get
involved in knowledge networks and the networks intermediaries establish with
other intermediaries (Cannavacciuolo et al. 2015; Kant and Kanda 2019; Parker and
Hine 2014) are also assessed.

4.3.4 Knowledge sharing and transferring activities

The knowledge sharing and transferring activities have been analyzed in three differ-
ent dimensions: internal knowledge capacities, knowledge cooperation, and knowl-
edge and technology-sharing services. In innovation systems, intermediaries have
been perceived as beneficial since positive knowledge externalities are expected by
intermediaries’ activities (Kanda et al. 2018, 2019). Specific knowledge is key for
intermediaries to offer an adequate level of quality (Mueller and Jungwirth 2016).
In-house innovation activities and R&D form the basis for subsequent technology
and knowledge-sharing activities. Not all innovation intermediaries conduct in-
house innovation activities or aim to participate in innovation. Often intermediar-
ies create knowledge bases to conduct supporting processes for clients (Mele and
Russo-Spena 2015). Intermediaries’ knowledge is differentiated into analytical, sym-
bolic and synthetic knowledge, or is a combination of these (Pina and Tether 2016).
Moreover, whether knowledge is tacit or codified is crucial for knowledge transfer
and sharing of characteristics (Alexander and Martin 2013; Barrie et al. 2019; Vil-
lani et al. 2017). The availability of different knowledge sources determines interme-
diaries’ capability to identify clients’ needs and match them with fitting cooperation
partners (Cannavacciuolo et al. 2015; Howells 2006; Roxas et al. 2011; Chen and
Lin 2018; Soetanto 2006). The availability of choice with regard to internal sources
and access to external sources plays a central role in innovation for intermediaries
(Bocquet et al. 2016; Garengo 2019; Knockaert and Spithoven 2014; Li et al. 2019;
Parker and Hine 2014; Silva et al. 2018).

Some studies have analyzed the innovation mode used by intermediaries to inter-
act and contribute: science and technology-based (STI) or the doing-using and inter-
acting (DUI) mode (Lee and Miozzo 2019; Owen et al. 2014). Most intermediary
studies have concentrated on the STI-mode. In these cases, researchers analyze the
applicability of knowledge creation on a range of basic to applied research (Read-
man et al. 2018; Zaichenko 2018). Furthermore, an intermediary’s capability to offer
knowledge-related services is also defined by its infrastructure, such as laboratories,
technical resources, test sites and meeting rooms (Howells 2006; Kanda et al. 2018;
Knockaert and Spithoven 2014; Landry et al. 2013; Readman et al. 2018; Thurner
and Zaichenko 2015; Vivas 2016; Ystrom and Aspenberg 2017), and by its applica-
tion and support of innovation via intellectual property rights (Alexander and Martin
2013; Howells 2006; Li et al. 2019; Sengupta and Ray 2017; Stezano 2018; Thomas
et al. 2017; Thurner and Zaichenko 2015; Vivas 2016; Zaichenko 2018).

Knowledge and technology sharing activities are central to the measurement of
an intermediary’s output. Knowledge services enable the flow and communication
of knowledge (Bush et al. 2017; Elmquist et al. 2016). Research has identified that
intermediaries play a role of guidance during knowledge sharing activities (Kanda
et al. 2019). These activities are separated into cooperative and contracting activities
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(Shearmur and Doloreux 2019). Also, the effects of information provision and
events have been discussed to describe knowledge-sharing services (Knockaert and
Spithoven 2014; Roxas et al. 2011; Silva et al. 2018).

Challenges for knowledge transfers capture the structural aspects of cooperation
between intermediaries, clients and knowledge sources (Thurner and Zaichenko
2015; van Horne and Dutot 2017). The interaction for knowledge and innovation
collaboration varies between formal and informal interaction (Alexander and Mar-
tin 2013). In papers using qualitative methodology, the perception of informal ties
has been described as influential but difficult to measure quantitatively. It has been
argued that the perception of successful and failing projects influences the dissemi-
nation of innovation (Owen et al. 2014; Randhawa et al. 2017; Ystrom and Aspen-
berg 2017).

Formal interaction is represented by the variety of collaborative activities. This
entails academic and industrial conferences (Alexander and Martin 2013; Porto
Gomez et al. 2016; Readman et al. 2018; Silva et al. 2018), collaborative digital
platforms (Gao and Hu 2017; Silva et al. 2018), publications in scientific and prac-
tice-related journals (Alexander and Martin 2013; Silva et al. 2018; Stezano 2018;
Thurner and Zaichenko 2015; Zaichenko 2018), common infrastructure (Alexander
and Martin 2013), joint supervision of students with intermediaries and stakeholders
(Readman et al. 2018) and collaborative trainings for knowledge-sharing.

Due to the heterogeneous nature of knowledge sharing services, depending on
the characteristics of the analyzed sample, studies analyze the general characteristics
of contractual services. Studies that cover general services survey the number and
volume of services and projects, client’s loyalty and new clients of intermediaries
(Russo et al. 2019). Furthermore, projects can be differentiated based on coopera-
tion with competitors and their scope for internationalization (Matschoss and Heis-
kanen 2017; Porto Gomez et al. 2016).

Specific services offered by innovation intermediaries cover a broad range of sup-
porting services to foster knowledge sharing: This includes the support of compa-
nies with testing new products and processes (Knockaert and Spithoven 2014; Lan-
dry et al. 2013; Thurner and Zaichenko 2015), offering seminars, workshops and
trainings for knowledge-sharing (Knockaert and Spithoven 2014; Randhawa et al.
2017; Thurner and Zaichenko 2015; Ystrom and Aspenberg 2017), office facili-
ties, administrative and legal support (Howells 2006; Soetanto 2006), and techni-
cal advice and R&D support for client innovation (Comacchio et al. 2012; Knock-
aert and Spithoven 2014; Landry et al. 2013; Randhawa et al. 2017; Stezano 2018;
Thurner and Zaichenko 2015; Villani et al. 2017). Moreover, scanning IPR and sup-
porting the application of IPR (Knockaert and Spithoven 2014; Landry et al. 2013;
Stezano 2018), access to financial support and investors (Landry et al. 2013) and
access to ICT support (Randhawa et al. 2017) is provided by innovation intermediar-
ies. Additionally, innovation intermediaries supply technology screening and scout-
ing activities like market research and feasibility studies (Howells 2006; Knockaert
and Spithoven 2014; Landry et al. 2013; Readman et al. 2018; Villani et al. 2017),
supporting stakeholders through entrepreneurial activities (Landry et al. 2013;
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Ystrom and Aspenberg 2017) and assisting with the introduction and customization
of new services and products (Kanda et al. 2018; Landry et al. 2013).

4.3.5 Public policies

Public policy shapes the context that intermediation takes (Barrie et al. 2019).
Therefore, policy goals influence intermediaries directly and indirectly (Polzin et al.
2016). The relevance of intermediation in regional policies and its priorities impact
the planning of intermediaries (Mossberg et al. 2018; Mueller and Jungwirth 2016).
The support of related innovation and technology policies are relevant for interme-
diaries’ performance (Kant and Kanda 2019; Mossberg et al. 2018). Additionally,
the satisfaction of intermediaries are used to evaluate the capability of innovation
systems (Zeng et al. 2010).

Interactions with governments are perceived as vital for agenda-setting (Ystrom
and Aspenberg 2017). Ties to the government and administration is necessary to
receive information about funding (Todeva 2013). Too little interaction serves as a
problem that prevents stronger cooperation of intermediaries with the government
(Thurner and Zaichenko 2015).

Standards and regulations affect the function and operation of innovation (Polzin
et al. 2016; Chen and Lin 2018; Sinell et al. 2018). This can vary between regional,
national and international regulators (Thurner and Zaichenko 2015). Implementa-
tion of international standards on the national and regional level can influence the
diffusion of innovation (Kant and Kanda 2019). Intermediaries also participate in
standard-setting programs and shape institutions (Howells 2006).

4.3.6 Innovation culture

Though innovation culture has been discussed for a long time in business contexts,
studies on intermediaries have only recently discovered this topic for further analy-
sis. To begin with, studies have analyzed communication culture of intermediaries.
The clarity of communication between intermediaries and stakeholders (Mueller
and Jungwirth 2016), the ability to bridge different communication cultures (Chen
and Lin 2018), creative communication and the number of ideas to accelerate the
innovation process (Parjanen et al. 2011) contribute to intermediaries’ communica-
tion culture. Secondly, trust development influences the interaction between vari-
ous actors. Studies focused on the role of confidential processes (Randhawa et al.
2017; Readman et al. 2018), committing to users’ trust-ensuring mechanism (van
Geenhuizen 2018) and the quality of work of cooperating partners (O’Kane 2018;
Readman et al. 2018; van Horne and Dutot 2017) to assess the role of trust develop-
ment. Thirdly, the dynamics of innovation culture changes when innovation evolves
and develops. The motivation of stakeholders to be involved in innovation processes
depends on the commitment of participants (Mueller and Jungwirth 2016; van
Geenhuizen 2018), the intermediary’s motivation and motivating processes (Owen
et al. 2014; Parjanen et al. 2011; Randhawa et al. 2017). The perception of neutral-
ity has also been seen as a mechanism to effectively position intermediaries inside
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innovation systems (Kant and Kanda 2019; Mossberg et al. 2018). Furthermore, the
degree of openness during knowledge creation and transferring processes (Li et al.
2019; Parjanen et al. 2011), and the participation and inclusion of different social
groups (van Geenhuizen 2018) are also relevant to changes in innovation culture.
Finally, the introduction of tools to support cultural dynamics of intermediaries
helps foster innovation practices and supports innovation culture (Readman et al.
2018). Instruments like idea generation and storytelling are particularly relevant in
this context (Antikainen et al. 2010; Ystrom and Aspenberg 2017).

5 Discussion and managerial implications

The systematic literature review varying analytical foci have been published based
on Howells (2006) and have produced fragmented results. Though a majority of
these papers use Howells’ generalized definition of innovation intermediaries, their
role and function are often discussed by assessing specialized intermediaries, like
incubators, KIBS or transfer technology offices. Consequently, the standardization
required for the formulation of a better empirical basis to further capture the role of
intermediaries in innovation processes is still in an immature state. The conceptual
framework as depicted in Table 10 of innovation intermediaries benefits from the
broad and inter-sectorial perspective that comes from placing intermediaries in dif-
ferent contexts. This functional perspective helps understand the hybrid role of inter-
mediaries in innovation systems and knowledge-sharing better. Insights from case
studies offering in-depth analysis of intermediation and its direct and indirect impact
on innovation processes have been presented. As shown in Fig. 2, the conceptual
framework presented in the results section ties in with current research discussions:

First, the outcome and impact of innovation intermediaries has been a large
width. The role of innovation intermediaries in knowledge sharing is determined by
the strategic orientation on direct or indirect focus. This review contributes to the
discussion of how intermediaries add value to the innovation process (Lichtenthaler
and Ernst 2009; Tran et al. 2011). Innovation management needs to take into
account that benefits from intermediaries depend on their aim to innovation which
includes intermediaries’ outcome and impact on clients’ and at the systemic level
as well. This article connects particularly to the literature on institutional entrepre-
neurship (Battilana et al. 2009; Hoogstraaten et al. 2020; Weisenfeld and Hauerwaas
2018). Particularly, the role of the informal and formal rules of innovation processes
requires a further understanding of intermediaries in innovation systems has called
for more research. The results elaborate on the impact of actors influencing innova-
tion capacity on a systemic level.

Second, the article contributes to the discussion on tacit knowledge and tech-
nology-sharing (Castellani et al. 2021; Suppiah and Singh Sandhu 2011). While
e.g. insights on individual level have been discussed (Castellani et al. 2021), the
reviewed articles point on the relevance of the agency of knowledge-sharing to
be understood. Particularly, novel methods to refine network analysis is core to
understand the contextual conditions (Almodovar and Teixeira 2014; Pino et al.
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Table 10 Summary contextual framework

Outcome and impact ~ Direct Degree of innovation

Innovation drivers
Innovation types
Number of innovations
New knowledge

Indirect Changes in firms’ innovation behavior
Effectiveness in support
Impact on clients’” innovation process

Impact Creation of learning and entrepreneurship environment
Development of Capabilities
Entrepreneurial experimentation
New actor in innovation system
Market formation

Protected innovation
Internal factors Intermediaries’ gen-  Age
eral characteristics  Cystomer / market
Number of Employees
Ownership
Turnover/budget
Intermediaries’ global Commercialization strategy
strategies Goals
Innovation strategy
Selection strategy
Intermediaries’ Communication and involvement
structure Embededness in ecosystem
Organisational structure of intermediary
Embededness in ecosystem
Management team Leadership / staff variables
Management of knowledge

Management of the relationship with research institu-
tion, clients & stakeholders

Functional assets and  Funding & Financing
strategies HR

Marketing
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Table 10 (continued)

Contextual factors Networking Network activity for innovation
Network experience
Role of intermediary in network
Structural properties of network

Knowledge / technol- Knowledge transfer channels

ogy sharin
&y & R&D / In-house innovation
Services linked to knowledge-based opportunities
Government and Interaction

ublic policies
P P Policy goals

Regulation & standards
Surrounding culture  Trust development
Communication culture
Dynamics of innovation culture
Tools to support cultural dynamics
Intermediaries’ indus- Fields of target knowledge
try related variables N . . L
Sector-specific services of intermediaries
Structure of customer sector
Technological & scientific context
Intermediaries’ Location of clients
regional variables . . .
Location of intermediary
Location of knowledge source

Location of stakeholder

Regional innovation capability

2016). Nevertheless, existing approaches are still in their infancy and learning
from other research strands offers opportunities to enrich this literature with the
use of new methods. The conceptualization of intermediaries’ embeddedness in
knowledge networks (Axenbeck and Breithaupt 2019; Gok et al. 2015; Sarvan
et al. 2012) can benefit from innovative use of methods. This will result in a
deeper understanding of boundary spanning and the relevance of intermediation
in knowledge networks.

Third, this article offers a framework to build on the role of intermediaries
directing innovation. to specific areas, e.g. digitalization or sustainability. It con-
nects with innovation management needs to apply a stronger impact-orientation
(Seebode et al. 2012) and challenge operating intermediary frameworks. On the
basis of the framework it is possible to define intermediary-specific challenges for
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Cooperation and added-value for
businesses

Institutional entrepreneurship and Tacit knowledge and technology
institutionalization sharing

. .

Intermediaries in the innovation process

T

! i
: | Internal factors :
: Innovative outcome and impact :
! i
H 1
H 1
! 1
H i

| Contextual factors

Sustainability transitions as challenge

for innovation management

Embeddedness in knowledge
networks

‘ Support for digital transformation ‘

Fig.2 Intermediaires in innovation process and research topics

developing new product, services and business models. Addressing the growing
demand from public policy and the public, analyses of sustainability topics fostered
the discussion on directionality of innovation (Rgpke 2012), e.g. the literature on
intermediaries as accelerating sustainable transitions and providing context specific
knowledge has grown in the last years (Kanda et al. 2018, 2019; Mossberg et al.
2018). The conceptual framework proposed supports the building of an empiri-
cal base about intermediaries’ work understanding the future needs for innovation
intermediaries. Insights from literature on sustainable development and sustainable
transition (Markard et al. 2012; Smith et al. 2005) can be merged with research on
intermediaries in the future.

6 Conclusion

This paper presented an outline of factors that influence the role of intermediaries
during the innovation process as well as knowledge-sharing and developed a frame-
work for the same by synthesizing relevant literature. Intermediaries’ function in
innovation systems has grown to that of knowledge brokers between companies,
universities, administrative institutions and societal groups. In order to synthesize
heterogeneous literature containing insights on public, public—private and private
intermediaries involved in different stages of innovation activities, this paper con-
centrated on a functional perspective of intermediaries in knowledge-sharing pro-
cesses. Based on a systemic literature review, a conceptual framework was devel-
oped that connects internal and contextual factors with direct and indirect innovative
outcomes and impact.
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Three main results can be identified. Firstly, the involvement in innovation pro-
cesses is broader in comparison to traditional innovation studies. Intermediary stud-
ies follow traditional innovation studies when it comes to the analysis of patents or
self-description of products, processes or organization innovation. Considering the
important role played by innovative outputs in the development of intermediaries,
it is no surprise that factors such as the influence on clients and on system levels
makes the role of intermediaries more complex in comparison to traditional com-
pany surveys.

Secondly, till date, there is a lack of analysis with regard to the internal perspec-
tive in comparison to contextual conditions. Knowledge management can provide
insights to elaborate further on the embeddedness of intermediaries in entrepreneur-
ial ecosystems. Though several papers present the internal structure of intermediar-
ies, a holistic overview of internal factors is still missing. Similarly, though a major-
ity of papers are based on Howells’ (2006) functional definition of intermediaries,
comparative approaches are still limited to specialized intermediaries. Comparative
research can add to existing literature and enable the elaboration of an empirical
framework. This perspective is important since a large share of literature analyzes
intermediaries to understand the influence required to achieve public policy goals.

Thirdly, the positioning in knowledge networks accelerates the exchange of
knowledge between relevant actors. Though a whole research strand sees sub-groups
as innovation intermediaries, the tie between these groups have not been reflected
on. In particular, modes of interaction, collaboration and competition require further
empirical insights. This paper shows pursuable paths regarding networking, knowl-
edge production and sharing and local embeddedness that can be fruitful for com-
parative work.

However, a number of limitations need to be considered. A broad basis for empir-
ical research is still lacking. A majority of research is based on case studies. Future
large-scale studies can elaborate further on innovation intermediaries as important
hybrid actors to refine the framework and test potential innovation indicators to cap-
ture function in the innovation system. Thirdly, the summation of contextual and
internal factors requires further validation. A comprehensive approach to level up
the collection of data innovation in ecosystems is important. Cross-sectoral case
studies can enrich the understanding of the interplay of factors and the mechanism
between internal and contextual conditions. Finally, this paper has only reviewed
intermediaries’ perspective. Further investigations on the testing and exploring the
link of intermediaries on clients and stakeholders can be beneficial for grasping their
role in innovation.
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