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Abstract

Collaboration between industry and academia necessitates the management of entre-
preneurial dynamics within ecosystem contexts. However, such partnerships per-
petuate numerous challenges that, without effective management, can impact upon
the ecosystem as a whole. Limited research to date has addressed the challenges
affecting these university-industry partnerships and ascertained their impact upon
ecosystem management. This study identifies the challenges pervading university-
industry partnerships across entrepreneurial ecosystems, with a view that through
an exposition of such challenges, more specific strategies could be implemented
to address them. Questionnaires were distributed to key ecosystem stakeholders,
requesting their perceptions of the key challenges affecting their collaborative rela-
tionships. Empirical data was analysed utilising fuzzy-set qualitative comparative
analysis to deduce the configurational nature of the conditions. Results reveal mutu-
ally exclusive solutions grounded upon distinct combinations of conditions, consti-
tuting distinct pathways to ineffective ecosystem management. Theoretical and prac-
tical implications are discussed, as well as acknowledged limitations of this study
and suggestions for future research.
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1 Introduction

The general broadness and multidisciplinarity of the ecosystem construct can
be attributed to its widespread application in business and management, both
theoretically and practically (Autio et al. 2018). While relevant across multiple
fields, the concept of the ecosystem retains a significant relation with the field of
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entrepreneurship (Audretsch and Belitski 2016). In line with the ecosystem anal-
ogy, Moore (1993) argues that while ecological elements rely upon each other in a
biological ecosystem, entrepreneurial ecosystems are formulated of numerous stake-
holders, coordinating and coevolving their capabilities around a new innovation.
Entrepreneurial ecosystems encompass an emergent research field (Hakala et al.
2019) that is progressing rapidly (Kang et al. 2019) and gaining increasing impor-
tance in high-tech industries where open innovation commonly occurs between
partners (Kraus et al. 2018a, b). Consequently, entrepreneurship literature demon-
strates a growing interest in innovation-related ventures rather than more traditional
measures of entrepreneurship (Cavallo et al. 2018). Ultimately, research argues that
innovation systems such as ecosystems fail to exist without the presence of entre-
preneurs (Hekkert et al. 2007). Hence, with extant literature emphasising a strong
interrelation between innovation and entrepreneurship (Bosco et al. 2018; Ferreira
et al. 2017; Roig-Tierno et al. 2018) the innovation partnerships occurring within
entrepreneurial ecosystems constitute an important research area.

Ecosystems encourage institutions to interact, communicate, transfer knowledge
and be creative (Bouncken et al. 2018). Industry 4.0 has stimulated a wide variety
of firms to engage in entrepreneurial ecosystems (Schneider 2018) including large
firms, universities, financial firms, and public organisations that support new and
growing firms (Brown and Mason 2017). The diverse nature of these partners hence
necessitates the investigation of the entrepreneurial ecosystem across different
contexts (Autio et al. 2014). Universities adopt several roles within an ecosystem
(Malecki 2018). University-industry partnerships involve collaboration between aca-
demic institutions and non-academic organisations (see Perkmann and Walsh 2007
for a more detailed exploration). Rising university-industry collaboration has led to
increased innovation activity (Perkmann and Walsh 2007) which can lead to com-
mercialisation through the creation of new ventures (Bosco et al. 2018). Theoreti-
cally this process is coined ‘academic entrepreneurship’ and comprises a burgeon-
ing research avenue, with recent studies attempting to shed light on the conditions
and factors that favour or inhibit this phenomenon (Bosco et al. 2018). However,
universities can also collaborate with industry for alternative purposes. Research
organisations such as universities may be at a position to provide novel knowledge
formulated upon emerging research ideas (Nieto and Santamaria 2007). University-
based research operates as a significant knowledge asset, facilitating more effective
knowledge searches by firm researchers for the purposes of innovative developments
(Chesbrough et al. 2006). Reflecting the premise of open innovation, Ivascu et al.
(2016) argue that universities assist organisations in researching potential issues that
cannot be solved by the organisation itself.

The significance of university-industry knowledge sharing has become increas-
ingly necessary in recent years (Carayannis et al. 2019). Such partnership types ena-
ble firms to access differentiated knowledge (Santoro and Saparito 2006). Universi-
ties support innovation in general (Arant et al. 2019) operating as a source of new
ideas, with industry offering pathways to capitalise upon such ideas (Ferreira and
Carayannis 2019; Wit-de Vries et al. 2019). The multi-disciplinary research arising
from university-industry partnerships is vital for solving increasingly complex social
problems (Boardman and Gray 2010). Hence, university-industry partnerships
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generate intangible support infrastructures and drive innovation, growth and pros-
perity in the wider economy. However, the circumstances under which such univer-
sity-industry collaboration is successful remains unclear (Arant et al. 2019). Hence,
in order to increase the likelihood of successful collaboration, key challenges need
to be addressed (Bruneel et al. 2010).

Given the interrelation between universities and industry (Erina et al. 2017) exist-
ing debates focus on how entrepreneurial dynamics are governed, and which actors,
such as universities, play a significant role (Cavallo et al. 2018). Resultantly, Cav-
allo et al.( 2018) call for a common perspective on the governance mechanisms that
regulate the evolutionary process of entrepreneurial ecosystems. While some stud-
ies have explored the key challenges facing entrepreneurial ecosystems (Autio and
Levie 2017) explicit attention towards the dynamic challenges between universities
and industry collaboration remains largely absent from extant entrepreneurial eco-
systems literature. Consequently, Vasconcelos et al. ( 2018) call for further research
on how to effectively manage challenges across an ecosystem. Correspondingly,
building upon the research of Bosco et al. (2018), who identify key challenges of
the academic entrepreneurial process, this study ascertains the challenges of the
relationships between industry and academia within entrepreneurial ecosystems.
Moreover, identifying how these challenges contribute to ineffective management
is key. Given that extant literature cites a multitude of challenges (see Sect. 2) it
becomes unlikely that a single challenge pervades all partnerships; indeed, in a prac-
tical sense, partnership issues rarely originate from a single factor. They are more
likely to originate from a complex myriad of conditions, thus making fSQCA an apt
analytical tool for analysing the combinations of conditions that lead to ineffective
ecosystem management. Due to the significant relationship between university and
industry in ecosystem contexts (Malecki 2018) identifying how these partnerships
are managed and what barriers need to be overcome to ensure effective management
becomes crucial and remains an area of research that is largely absent from extant
ecosystems literature.

This study remedies this absence by making the following contributions. Firstly,
ecosystem partnerships often exhibit high failure rates (Lauritzen and Karafyllia
2019). This study offers a novel contribution to the entrepreneurial ecosystems lit-
erature through identifying the conditions that lead to ineffective ecosystem man-
agement. This leads to potential explanations of why ecosystem partnerships fail,
an important implication for practitioners who could resultantly attribute partner-
ship failure to specific factors that may exist in their partnerships. Second, while
research has begun to provide greater insights into the key challenges affecting
entrepreneurial ecosystems (Bosco et al. 2018) further work is needed to ascertain
the configurational nature of these conditions. This study extends previous research
examining different ecosystems through an entrepreneurial lens (Theodoraki and
Messeghem 2017) utilising fsQCA to detect how conditions combine into config-
urational recipes, revealing that all conditions are sufficient for ineffective ecosys-
tem management, but not necessary. This study hence contributes to the ecosys-
tems literature through evidencing the interconnected causal relations between the
conditions, and their combinations into multiple solutions, which further elucidates
how ineffective ecosystem management occurs. This offers important insights for
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practitioners, revealing that often, ineffective ecosystem management does not arise
due to independent, isolated factors posing a challenge, but instead multiple con-
ditions that occupy core and peripheral positions. In addition, with extant entre-
preneurial ecosystems research primarily conducted in the US (Kang et al. 2019;
Liguori et al. 2019) this study offers a geographically distinct analysis through uti-
lising a UK-based sample. Finally, with existing studies demonstrating a preference
towards comparative methodologies (Arruda et al. 2014; Manolova et al. 2017; Voe-
lker 2012) this study utilises fuzzy-set Qualitative Comparative Analysis (fSQCA)
to identify causal configurations of key challenges that contribute to ineffective eco-
system management, contributing to the rising application of configurational tech-
niques in innovation-related disciplines (Kraus et al. 2018a, b) and entrepreneurship
(Zardini et al. 2020). Identifying the interrelations between ecosystem challenges
can assist practitioners in recognising the patterns of conditions that contribute to
ineffective ecosystem management, facilitating an increased understanding of how
to better manage their ecosystem partnerships.

The remainder of this paper is structured as follows. Section 2 outlines the
research literature pertaining to university-industry partnerships across entrepre-
neurial ecosystems. Section 3 presents the methodology for this study. Results
arising from fsQCA are provided in Sect. 4, with a discussion explored in Sect. 5.
Finally, key conclusions, alongside theoretical and practical implications, and limi-
tations of this research are provided in Sect. 6.

2 Literature review
2.1 University-industry links in entrepreneurial ecosystems

We conducted a narrative review of the ecosystem literature to provide a general
discussion of university-industry partnerships in ecosystem contexts. Utilising major
research databases such as EBSCO, Scopus, Emerald, and Web of Science, key ter-
minology such as ‘entrepreneurial ecosystem’ and ‘university-industry’ was input-
ted into the search engines.

Entrepreneurial ecosystems emphasise interdependence between actors and fac-
tors, viewing entrepreneurship as an output of the ecosystem (Acs et al. 2017). Uni-
versities significantly contribute to entrepreneurship (Breznitz and Zhang 2019).
Existing research has utilised case studies to explore how universities have estab-
lished entrepreneurial ecosystems, such as highlighting the ways in which aca-
demics engage in the entrepreneurship process (Lahikainen et al. 2019) exploring
the role of technology transfer offices in developing an entrepreneurial ecosystem
(Schaeffer and Matt 2016) or elucidating how campuses operate as ecosystems
themselves (Miller and Acs 2017). Breznitz and Zhang (2019) further elucidate
the role of the university in the entrepreneurial ecosystem through examining how
a university operates as an accelerator for student start-ups. Brito (2018) applied a
case study methodology to examine the central role of universities within their inno-
vation ecosystem, finding that universities act as leaders and integrators. Measur-
ing the converse relationship, Nicholls-Nixon et al. (2020) explore the role of the
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entrepreneurial ecosystem in shaping the development of university-based incuba-
tors. Hayter (2016) finds that social networks of faculty and graduate entrepreneurs
drive the growth of university entrepreneurial ecosystems. Meng et al. (2019) evi-
dence how knowledge transfer from the direction of university to industry evolves
across different phases of academic entrepreneurship within an ecosystem.

While universities can collaborate with industry to form entrepreneurial ecosys-
tems, such partnerships can also be present in wider ecosystem infrastructures, such
as quadruple-helix ecosystems (Carayannis and Campbell 2009). In exploration of
the knowledge transfer process, Miller et al. (2016) studied knowledge transfer fac-
tors across quadruple helix ecosystems, applying an absorptive-capacity lens: they
found factors affect both the effectiveness and ability of stakeholders to engage in
knowledge transfer. Bacon et al. (2019a, b) examine university-industry knowledge
transfer enablers, confirming their configurational nature for a successful transfer
process.

2.2 Ecosystem challenges

While these preliminary insights provide important implications for university-
industry ecosystem partnerships, limited research has explored the challenges
pervading these relationships in ecosystem contexts, and how they are overcome
(Al-Tabbaa and Ankrah 2016). Entrepreneurs are faced with the challenge of coordi-
nating networks of actors for numerous developments that occur in the presence of
multiple uncertainties (Vasconcelos et al. 2018). As ecosystems rely upon multiple
people, processes, and tools in order to operate effectively, it is perhaps unsurpris-
ing that multiple challenges can arise. Hakala et al. (2019) argue that these elements
are less effective as economic agents when operating in isolation: the interaction
between them determines the success of the ecosystem. Lakitan (2013) stresses that
university-industry partnerships can experience numerous challenges, including low
technological demand, unintensive communication, and limited adoption of inno-
vations. Moreover, Lakitan (2013) argues that for university-industry ecosystem
partnerships, ‘Ivory Tower Syndrome’ can still present an issue, whereby poten-
tial partners are discouraged from initiating a partnership due to universities being
disconnected from everyday norms and practices. When engaging in new ventures,
Lubik et al. (2013) state ecosystems are faced with numerous challenges including
that the need for process innovations, need for complementary innovations, resource
demands and long development times require managing complex constellations of
actors to achieve successful commercialization. The impact of these challenges on
effective ecosystem management becomes greater when removing them relies upon
individual as well as collective efforts (West 2014).
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3 Research propositions

Existing literature cites a multitude of challenges as affecting university-industry
partnerships, including firm innovativeness (Howells et al. 2012; Laursen and Salter
2004) partnership expectations (Cheng and Fu 2013; Santoro and Saparito 2006;
Steinmo and Rasmussen 2018) and relational risk (Fulop and Couchman 2006; Perk-
mann et al. 2011; Radziwon and Bogers 2019). Limited empirical research explores
these challenges in the context of university-industry ecosystem partnerships and
analyses how different configurations of these challenges may impact upon ecosys-
tem management. Thus, to contribute towards a more coherent understanding of the
configurational nature of these conditions, this study employs fsQCA to identify the
complex causal interrelations between the conditions.

FsQCA is grounded upon the notion of equifinality, which purports that multi-
ple, mutually exclusive solutions are likely to contribute to an outcome (Fiss 2011).
Given that multiple conditions are cited within the extant research literature, it is
unlikely that a single condition will retain overall responsibility for contributing to
ineffective ecosystem management. Conditions are hence likely to combine configu-
rationally as a component of any solution, constituting distinct pathways to ineffec-
tive ecosystem management. Thus, the following propositions are outlined:

Proposition 1 Multiple, mutually exclusive solutions contribute to ineffective eco-
system management.

Proposition 2 No single condition retains overall responsibility for ineffective eco-
system management.

3.1 Methods
3.1.1 Procedure and subjects

An initial background study was conducted to identify the key challenges pervading
ecosystem partnerships. Ten individuals representing university-industry collabora-
tion were interviewed using a semi-structured approach and were asked to discuss
the challenges that commonly arose within their ecosystem partnership. Interviews
were recorded and transcribed, and analysed thematically.

Based upon the challenges identified in the background study, and to confirm
whether such challenges were prevalent within existing university-industry ecosys-
tem partnerships, a questionnaire was administered to key ecosystem stakeholders.
To enable compatibility with fsSQCA, the questionnaires required participants to
assess the extent of their agreement on a seven-point Likert scale. Statements relat-
ing to each condition were included to ascertain whether participants viewed these
conditions as presenting a challenge to effective ecosystem management. For exam-
ple, for mistrust, participants were asked “To what extent do you agree/disagree that
a lack of trust presents a challenge to ecosystem management?” These questions
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were then supplemented with additional questions encouraging participants to pro-
vide a rationale for their response, akin to Bacon et al.’s (2019a, b) study, in order to
enable participants to expand upon their answers if they so wished.

As fsQCA requires an outcome measure, this study examined the extent to which
the six conditions contributed to effective ecosystem management. Building upon
the definition outlined by Moore (1996), this study views effective ecosystem man-
agement according to the presence of the following five components: (1) the eco-
system is effective in managing co-evolving, symbiotic, and self-reinforcing strate-
gic contributions; (2) the ecosystem is invested in by members of the community;
(3) the ecosystem progresses on the creation of end-to-end experiences of value to
customers; (4) the ecosystem implements community-level governance; and (5) the
ecosystem is aligned around shared intentions and a shared vision of the ecosystem
future. To incorporate this measure within the questionnaires, five separate Likert-
scales corresponding to each component were included. These five aspects are asso-
ciated with effective ecosystem management: however, this study is investigating
the extent to which the challenges contribute to ineffective ecosystem management,
and hence the conditions were measured against the absence of this outcome (see
Sect. 3.3).

The questionnaire was pre-tested on a sample of five participants, comprised of
lay individuals who had no prior experience of ecosystem involvement, but held
professional occupations. Minor revisions relating to the clarity of the questionnaire
were made, with the questionnaire subsequently being distributed through online
platforms. Contacts obtained through the authors’ networks were invited to partic-
ipate in the questionnaire, to discuss their perceptions of their university-industry
partnerships residing within their ecosystem. To ascertain whether the challenges
were present within existing university-industry ecosystem partnerships, partici-
pants with a wealth of experience engaging in entrepreneurial ecosystems were pur-
posively sought. Snowball sampling was utilised to identify potentially suitable con-
tacts who then provided details of further contacts. Participants were purposively
sought according to their aptitude and experience in innovation ecosystem manage-
ment: such participants were asked to provide contact details of other potentially
suitable participants. Such participants were then invited to participate via email. A
total of 19 complete responses were returned. Participants were either university or
industry representatives, and all participants were based in the UK. Table 1 displays
participant demographics.

3.2 Rationale and strengths of fsQCA

FsQCA bridges the divide between qualitative and quantitative methods. It retains
some fundamental strengths of the qualitative, case-oriented approach through
adopting of a view of the case as a holistic entity (Rihoux and Lobe 2009); as such,
the essence of the case is not lost within the analysis, as all its interrelated compo-
nents are wholly considered. Alternatively, fSQCA also implements some fundamen-
tal characteristics of quantitative approaches to data analysis. Primarily, it enables a

@ Springer



E. C. Bacon, M. D. Williams

sookordwe ()OS + [9A9[ J1391Ee1S uoneonpyg OTWIApEOY ABIN
sookordwe 0OS + [9A9] ([eonoe)) S[PPIA uoneonpyg pelitibElg | JBIN
sookordwe ()OS + [9A9] J1391Ee1S uoneonpyg JUBI[NSUOD/IoUTRI], BN
sookordwe oS + [9A9 (TeoN9®Y) APPIA uoneonpyg JIoSeuew W)SAs00q orewdq
saokordwo )06 + 19A9] ([eonoR}) SAIPPIA uoneonpy 10ss9J01g ANSIoATUN) QeIN
saokordwo O0G + [9A9] ([eonoel) S[PPIA uoneonpy 105$9J01 9IBIO0SSY — JIWIPLOY rewo,
sookordwe OS + [9A9] ([eonoe)) S[PPIN uoneonpyg JIwIApeOY JeIN
saokordwo )G + Aypiqisuodsar Sunjew-uoIstodp Jofew oN uoneonpyg JIWOpROY orewo
saokordwo 00g + [9A9] (1eo19®Y) S[PPIA uoneonpyg SIwIApeOY SRIN
seakordwe OGS + [9A9] o1391e1S uoneonpy JuowdO[AIP JTWOU0I PUB IIIOJNIOM Jrewo]
saokordwo 006 + [9A9] [euoneradQ QouRUL] IOUDIRISIY RN
saakordwa gps + [9A9] 21391E1S 19ndwo) I99UISUg pale)Iey)—pea uoneaouu] Bl
soakordwa oS + [9A9] 013931818 19ndwo) juowade3uy JsA[euy 29 WSAS0OH pedH Bl
saokordwo 00G + [9A9[ J1391enS j10dsuely, 1010211 [BIOIOUWIO)) orewd
saakordwa g + [9A9] 013931818 [eonnadeweyq 19)IN109Y ] Jo1uds Jrewo]
soakordws )0S—-10T [9A9] TeuoneradQ SUONEOIUNUIIOI[I], IoSeueIy RN
saakordwa oS + Anpiqisuodsar Suryew-uorstoap Iofew oN oueurg IOYOIBISAY Jewog
sookordwe ()6—9 [9A9] Teuonerad SOTUOIO9[ QIRI0SSY eI
sookordwo 00G + [9A9] J1397e1S QoueUL] UONBAOUUI JO JOJOIIP JUBISISSY RN
saako1dwo )0S—10T [9A9] ([eonoel) S[PPIA Anendsoy 19ped] dARNIU] N
9z1s uonesiuesiQ Aypiqrsuodsar Sun eW-UOISIOP JO [9A] Ansnpuy uonisod [euonesiuesiQ I13puan)

soyderdowa( Juedonied | ajqel

pringer

As



Deconstructing the ivory tower: identifying challenges of...

researcher to analyse multiple case studies, which is rarely achieved in traditional
case-oriented research (Rihoux and Lobe 2009).

An additional justification for the application of fsSQCA within this research is the
relatively small number of cases (19) included within the data sample. FsSQCA is
frequently denoted as being of utmost suitability for small-N analyses (Kraus et al.s
2018a, b), a research situation for which it was originally created (Greckhamer et al.
2008). FsQCA subsequently enables the systematic comparison of a relatively small
number of cases through the inclusion of ‘logical remainders’ (cases without empiri-
cal evidence: see Ragin 2006).

Further, the underlying assumption of fsQCA is based upon the notion of set-
relations, i.e. whether certain attributes of cases contribute to producing the out-
come. As this study aimed to explore the challenges affecting ecosystem manage-
ment within university-industry ecosystem partnerships, fSQCA enables this to
be achieved through employing a set-theoretic research approach that illuminates
whether specific challenges are subsets or supersets of ineffective ecosystem man-
agement. Finally, according to Berg-Schlosser et al. (2009), one of the original aims
of QCA is to develop new theoretical arguments. FsQCA is hence employed in this
study to develop new theoretical arguments surrounding the conditions that contrib-
ute to ineffective ecosystem management within university-industry partnerships.

The qualitative nature of this study meant that reliability and validity could not be
assessed utilising quantitative measures. FsSQCA, in being case-oriented in nature,
alleviates many of the assumptions of traditional variable-oriented research (Ragin
2006). Indeed, the nature and purpose of fSQCA means that the reliability and valid-
ity of latent variables cannot be accounted for, since the technique was originally
designed to be used with single item variables (Pappas et al 2019). However, fsQCA
does apply the principles of Boolean algebra, where each causal combination is
reduced into the simplest logically plausible recipe. This in turn increases replicabil-
ity (Berg-Schlosser et al. 2009), enabling the researcher to eventually corroborate or
falsify results (Rihoux and Lobe 2009).

3.3 Stagesin fsQCA

The first stage in fSQCA is to calibrate the conditions. FsSQCA operates on the basis
of set-membership, which is defined through altering the data set such that all values
possess a score between 0 and 1. Thus, the original scale measures required con-
version to possess this format, necessitating specification for three threshold values:
full membership, full non-membership, and the maximum level of ambiguity. Natu-
ral scale breakpoints were utilised to define set-membership, in being an accepted
approach to fuzzy-set calibration (Ordanini et al. 2013; Pappas et al. 2016; Woodside
2013), with 6 being outlined as full-membership, 4.5 as a crossover point, and 3 as
non-membership. The threshold for non-membership was increased to 3 to account
for response bias towards the higher end of the scales. As this study was assessing
the extent to which the six conditions contribute to ineffective ecosystem manage-
ment, the fSQCA analysis was conducted against the absence of the outcome.
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The second stage of fsQCA is to utilise set measures to generate a data matrix
known as a truth table. The truth table displays the research data as a list of configu-
rations (Rihoux and Lobe 2009). A truth table possesses 2 k rows, where k is the
number of causal conditions employed within the analysis (Fiss 2011). Each row
within the truth table is associated with a specific number of attributes; the truth
table lists all logically possible combinations of attributes (Ragin 2006) even if there
is no case data that empirically demonstrates a given combination. Having configu-
rations without empirical instances is referred to as limited diversity (Fiss 2011):
rows without cases are coined logical remainders.

In the third stage, rows within the truth table are reduced to facilitate the analysis
(Fiss 2011). The first step in reducing the rows is to set a benchmark for the mini-
mum number of cases required for a solution to be considered (Fiss 2011). Thus, a
specific combination of causal attributes (i.e. one row within the truth table) may be
empirically demonstrated by a certain number of cases — therefore the significance
of the number of cases needs to be determined so that a threshold can be established.
Within small-n analyses such as this, frequency thresholds can be set at 1. Next, the
consistency of each solution needs to be assessed. Consistency refers to the degree
to which solution terms and the solution as a whole are subsets of the outcome, with
the minimum consistency threshold for any data set recommended as 0.75 (Ragin
2006). Cases with frequency values of less than 1 and consistency values of less
than 0.75 were hence removed from the analysis. At the end of stage two, the list of
rows should be reduced, to facilitate the final stage of the analysis.

Analysis of the truth table involves the examination of case distribution across the
property space, and a systematic identification of those causal conditions sufficient
for the outcome of interest to occur (Greckhamer et al. 2008). The analysis involves
discovering combinations of conditions that are subsets or supersets of the outcome,
thus arriving at sufficient or necessary conditions (Schneider and Wagemann 2012).
FsQCA applies the principles of Boolean algebra to combine specific attributes into
causal combinations. The combination of causal conditions will result in three solu-
tions being produced for each analysis. Ragin (2006) summarises the three solutions.
The first is a ‘complex’ solution, where no logical remainders (rows without cases)
have been included. The second is a parsimonious solution, where logical remain-
ders may be used, without any consideration of their empirical possibility. The final
solution is the intermediate, which supposedly bridges the two: the intermediate
solution only considers logical remainders that are plausible, where plausibility is
judged using the researcher’s relevant theoretical and empirical knowledge. For this
study, the parsimonious and intermediate solutions are displayed in order to deduce
the core and peripheral conditions, in line with Fiss (2011).

4 Results
An initial background study was conducted to identify the main challenges pervad-

ing university-industry partnerships. Following thematic analyses of these inter-
views, six key challenges were identified: organisational distance, reluctance to
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Table 2 fsQCA Results

Solutions
Configuration 2 3 4 5
Mistrust ® ® . ° °
Relational risk ° ® ® ® [ )
Relationship disorientation ® ® . . .
Organisational distance ® ® ® ° [ )
Miscommunication ® ® ° ° °
Reluctance to innovate ® ° ® ® °
Raw coverage 0.16666 0.14166 0.27777 0.60138 0.225
Unique coverage 0.06388 0.01805 0.03472 0.35972 0.02083
Consistency 0.96 0.76119 0.97561 0.91737 0.75701
Overall solution coverage 0.802778
Overall solution consistency 0.821023

Note Black circles (@) indicate the presence of a condition; crossed out circles (®) indicate the absence
of a condition. Large circles represent core conditions; small circles represent peripheral conditions;
blank spaces indicate redundant conditions

innovate, relationship disorientation, mistrust, miscommunication, and relational
risk. Further details regarding the background study have been excluded from this
paper due to space limitations.

For fsQCA, five solutions are displayed for ineffective ecosystem management
(Table 2). Solution 1 combines the absence of Mistrust, Relationship Disorientation,
Organisational Distance, Miscommunication, and Reluctance to innovate, with the
presence of Risk.

All conditions within this solution are peripheral: as they are only present within
the intermediate solution, peripheral conditions are deemed to be less important,
exchangeable, and expendable, and hence exhibiting a weaker relationship with the
outcome (Fiss 2011). In practice, this can be better understood through examining
which conditions are core. Solution 2 exhibits the same conditions as Solution 1, but
instead Risk manifests as absent, and Reluctance to Innovate manifests as present.
The absence of risk leads to the core causal configuration ~Commfz* ~Riskfz. As
this causal configuration is core, the other conditions within this solution (Mistrust,
Relationship Disorientation, Organisational Distance, and Reluctance to Innovate)
are peripheral, in being equally effective, whereas Miscommunication and Risk as
core conditions are deemed more effective and have greater depth and significance
(Fiss 2011). In other words, coreness means effectiveness: in understanding the
role of core conditions in a typology, Fiss (2011) argues that examining conditions
in terms of the causal role they play within the configuration in order to produce
an outcome, core elements are those that are the most important for an outcome
to occur. Hence, the remainder of the solutions can be understood in these terms.
We direct readers to Ragin (2006) and Fiss (2011) for greater detail on interpreting
fsQCA findings. Solution 3 combines the presence of Mistrust, Relationship Disori-
entation, and Miscommunication, the absence of Risk, Organisational Distance, and
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Reluctance to Innovate. Solution 4 exhibits the same conditions but differs on the
presence of Organisational Distance in Solution 4. Finally, Solution 5 combines the
presence of all conditions, with the core causal configuration Riskfz*Diftz.

No condition is present across all solutions, inferring that it is unlikely for any
condition to retain necessity (Dul 2016): analyses of necessity confirmed this
assumption. Overall solution coverage is high at 0.80, indicating that the five solu-
tions account for a substantial proportion of the outcome. Overall solution consist-
ency is high at 0.82: while a perfect consistency score of 1 has not been achieved,
this score does infer that the solutions represent a relatively consistent subset of the
outcome.

5 Discussion

The solutions can be grouped into three categories. The first category (Solutions
1 and 2) displays all conditions aside from Risk as absent, differing on the pres-
ence of Risk and absence of Reluctance to Innovate in Solution 1, compared to the
absence of Risk and presence of Reluctance to Innovate in Solution 2. It may per-
haps be the case that the presence of Innovation resulted in the core causal configu-
ration ~Commfz* ~Riskfz in Solution 2. As summarised by one participant when
discussing their perceptions of risk, “the presence of human beings with differing
goals, perceptions of how best to proceed and the difficulties in maintaining clear
and transparent communication inherently create weak points where disagreements
or misunderstandings rise to the point that they threaten the work itself” (Participant
Number 3). However, with effective communication, risk is absent. According to
early research by Adner (2006), entrepreneurs must be able to navigate risk when
entering an ecosystem, otherwise, such risks present a multitude of further chal-
lenges. With R&D activities purporting inherently risky activities (Radziwon and
Bogers 2019) the risks are argued to be higher in university-industry partnerships
(Perkmann et al. 2011). Most critical to the success of university-industry collabo-
ration is relational risk, which includes opportunistic behaviour, a lack of commit-
ment to the partnership, and potential spill overs (Fulop and Couchman 2006). Risks
faced by universities are potentially more damaging in nature and are more difficult
to manage (Fulop and Couchman 2006). FsSQCA results hence confirm Perkmann,
Neely and Walsh’s (2011) findings that unclear objectives are likely to incur further
risk: hence, effective communication between partners is likely to mitigate that risk
to an extent, explicating the causal configuration within Solution 2. Relationship
disorientation and mistrust manifest as absent within this category alone, suggesting
that a greater degree of orientation and trust was observed within these partnerships:
as professed by one participant, “without trust the partnership will breakdown. Trust
needs to be in place to make sure the relationship is stable and to act as a safe-
guard” (Participant Number 12). Hence, a greater degree of relationship orientation
and trust can be observed in this category, providing potential explanations for the
absence of risk.

The second category (Solutions 3 and 4) displays the presence of Mistrust, Rela-
tionship Disorientation, and Miscommunication. With risk and innovation both
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manifesting as absent, participants expressed that “innovation carries risks and risks
create so many more opportunities. Working for a large institution there is always a
requirement to lower risks and just do the easiest option” (Participant Number 9).
These risks were further affected by the early emergence of these relationships. With
Mistrust manifesting as present, participants stated that “Trust takes time to build
in the sector and much of the business conducted is with longstanding colleagues”
(Participant Number 14): this, alongside the presence of Relationship Disorienta-
tion, led to participants expressing that “if [the partner is] just in it for the short
run, then it is very transactional and not relational” (Participant Number 12). These
partnerships may represent new relationships that have just emerged within the
ecosystem: participants expressed that “trust takes time to build and much of [our]
business conducted is with longstanding partners” (Participant Number 5). FsQCA
findings hence align with previous studies that trust is based upon established, long-
standing relationships (Fang et al. 2013; Narteh, 2008; Panteli and Sockalingam,
2005). Trust is assumed to facilitate the relationship between university-industry
partners (Valentin 2000) increasing knowledge transfer and reducing the negative
effects of partnership differences (Steinmo and Rasmussen 2018). Resource-sharing
is more likely to occur within trustworthy partnerships (Tsai 2000). Consequently,
a lack of trust can result in misconceptions regarding the utility and application of
knowledge (Narteh 2008): as miscommunication is also present in these solutions, it
is clear that such misconceptions impacted upon the trust between partners. Hence,
mistrust poses a challenge for ecosystem partners, particularly university-industry
partnerships due to differences in operational practices and residence within differ-
ent sectors (Masiello, Izzo and Canoro 2015).

Finally, the third category (Solution 5) interestingly displays the presence of all
conditions. With Riskfz*Diffz exhibiting a core causal configuration within this cat-
egory, the “differing goals” (Participant Number 3) possessed by ecosystem part-
ners were found to incur further risk; participants expressed that “we expect our
partner to deliver and sometimes misalignment between ourselves and our part-
ner can be difficult”. Hence, organisational differences further resulted in risk in
the partnership: “continued nurturing and building of relationships to diminish any
distinctions at key levels of the organizations is critical to mitigate any further risk
developing” (Participant Number 8). Existing research argues that the common dif-
ferences in organisational language, culture and goals between industry and aca-
demia present a key challenge, affecting inter-organisational learning and knowledge
exchange (Steinmo and Rasmussen 2018). Such differences in goals are best man-
aged by improved communication (Plewa et al. 2013) providing support for why
miscommunication is present within this solution. In support, Fulop and Couchman
(2006) argue that cross-sector collaborations observed within university-industry
partnerships results in a clash of cultures, making relational risk more difficult to
manage. Moreover, as the presence of risk can emerge due to ‘new partner dynam-
ics’ (Participant Number 11) then “more fundamental relationship foundations miti-
gate communication issues”. With mistrust present in Solution 5, strong relationship
foundations are absent, allowing risk to manifest as a result.

As no condition was necessary for the outcome to occur (i.e. present in all solu-
tions and passing 0.9 thresholds on necessity tests in fSQCA) it can be concluded
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that all conditions are sufficient for the outcome to occur. Each solution constitutes a
distinct pathway to the outcome, confirming equifinality and highlighting that inef-
fective ecosystem management occurs in multiple ways. Each solution displays dis-
tinct core and peripheral conditions, confirming that specific causal configurations
are more connected with the outcome, with other conditions occupying a less ‘sig-
nificant’ relationship. Core conditions across the solutions often manifest in causal
configurations, such as ~Commfz* ~ Riskfz or Riskfz*Diffz, reinforcing the configu-
rational nature of the conditions for leading to ineffective ecosystem management.

6 Conclusions

This study has provided empirical insights into the challenges pervading university-
industry partnerships across entrepreneurial ecosystems. In order to examine these
challenges, a questionnaire was distributed to ecosystem members to ascertain
their perceptions of the challenges and their impact upon ecosystem management.
Through the analytical technique of fSQCA, five solutions were revealed, indicating
that configurations of conditions contribute to ineffective ecosystem management,
emphasising the combinatory nature of the challenges. Solutions across the dataset
thus provide support for both propositions underlying this study. As there are multi-
ple solutions for ineffective ecosystem management, the principle of equifinality is
observed in this research, hence providing support for Proposition 1. The configu-
rational nature of the core conditions, and the absence of any necessary conditions
across all solutions, further confirms that no condition retains responsibility for inef-
fective ecosystem management (Proposition 2). Ultimately, it can be inferred from
the findings that the challenges retain inherent complexities, exerting multiple and
distinct effects upon the management of the ecosystem.

6.1 Theoretical contributions and implications

This study offers significant theoretical implications for the field of entrepreneur-
ial ecosystems. With many existing studies adopting a comparative lens (Arruda,
Nogueira and Costa 2013; Manolova et al. 2017; Voelker 2012) this study offers
a methodological contribution through the application of fSQCA to the analysis of
entrepreneurial ecosystems. While the application of fsSQCA within ecosystems
research has risen in recent years (Bacon et al. 2019a, b; Xie and Wang 2020) its
usage for analysing challenges of university-industry partnerships across entrepre-
neurial ecosystems remains a key contribution of this research.

Moreover, while existing studies have examined the role of the university in an
ecosystem context (Brito 2018; Meng et al. 2019; Miller et al. 2016; Lakitan 2013)
limited research has explored the challenges pervading these relationships, and how
they are overcome (Al-Tabbaa and Ankrah 2016). Existing research has examined
the barriers to university-industry collaboration (Bruneel et al. 2010) but not specifi-
cally in the context of entrepreneurial ecosystems. This study hence extends existing
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debates of Bosco et al. (2018) through examining the challenges of the relationships
between industry and academia within entrepreneurial ecosystems.

In identifying these challenges, fSQCA findings exhibited multiple, mutually
exclusive pathways to ineffective ecosystem management. Despite some conditions
retaining higher causal essentiality with the outcome, and hence requiring greater
discussion, no condition exhibited necessity. Thus, it can be inferred that all condi-
tions are sufficient, but not necessary, for ineffective ecosystem management. This
study hence contributes to the existing ecosystems literature by providing poten-
tial explanations for high failure rates of ecosystem partnerships (Lauritzen and
Karafyllia 2019). Moreover, extant studies highlight the interrelations between some
challenges, such as trust and relational risk (Fulop and Couchman 2006) miscom-
munication and organisational distance (Wit-de Vris et al. 2019) and relationship
disorientation and miscommunication (Steinmo and Rasmussen 2018), evidenc-
ing their mediating influences. While these studies suggest a likely configurational
aspect to these challenges, this study confirms these associations, and others,
through evidencing the configurational nature of all challenges.

6.2 Practical contributions and implications

Alongside theoretical contributions, this study offers important implications for
practitioners engaging in university-industry collaboration within an ecosystem
context. The configurational nature of the conditions confirms their influence upon
one another, indicating that in circumstances where ecosystems are managed inef-
fectively, it is difficult to pinpoint exactly where the barriers lie. However, what can
be ascertained is that, according to the core conditions, in terms of relational risk, it
is either miscommunication or organisational distance inducing an effect. Cheng and
Fu (2013) argue that well-defined collaborative relationships should be established
when initiating an ecosystem partnership: through. strengthening collaborative rela-
tionships, relational risk can be eliminated. With miscommunication presenting a
key challenge, Sjodin (2019) endorses the usage of advanced ICT and group meet-
ings with partners to increase the clarity and richness of communication within an
ecosystem. Finally, with organisational distance incurring a greater likelihood of
risk, organisations could consider creating events or workshops that would convey
their own normative practices and operational mechanisms to potential ecosystem
partners. Not only would this serve to diminish the degree of organisational distance
between ecosystem partners, it could also potentially generate new partnerships
within the ecosystem of connections. Increasing practitioner awareness of how to
eliminate strategies is a critical starting point for eradicating key ecosystem chal-
lenges. Practitioners should hence be mindful of these influences and create further
awareness of the fact that university-industry collaboration can impact upon the
management of the ecosystem as a whole.
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6.3 Limitations and future research

As with all empirical studies, a number of limitations pervade this research. Firstly,
the sample size of this study is relatively small. While fSQCA possesses particular
aptitude for small-n analyses, and the nature of the analysis mitigates the small sam-
ple size through the inclusion of logical remainders (see Ragin 2006), the authors
still acknowledge that the sample size remains limited. Future studies could con-
duct similar analyses using a larger sample size. Secondly, as an exploratory study,
this paper serves as an initial starting point for examining the challenges pervading
university-industry partnerships in ecosystem contexts. Whilst grounded in empiri-
cal and theoretical evidence, only six challenges have been explored in this study;
future analyses could ascertain whether additional challenges affect these partner-
ship types, indeed achieved through conducting larger scale analyses to obtain a
broader range of perspectives.

Additionally, the usage of fSQCA in this manuscript contributes to rising appli-
cations of this analytical technique in innovation-related disciplines (Kraus et al.
2018a, b). Despite recent applications of fSQCA to ecosystems research (Bacon
et al. 2019a, b; Xie and Wang 2020) this paper offers a distinct contribution in utilis-
ing configurational analyses to explore ecosystem challenges pervading university-
industry partnerships. Future research could also contribute to the rise of configura-
tional techniques such as fsQCA, utilising configurational analyses to identify how
constellations of conditions lead. to ecosystem-related outcomes.

Finally, this study examines stakeholders’ general perceptions of ecosystem chal-
lenges, without focusing on a specific ecosystem context. As such, future studies
could investigate university-industry partnerships on more specific ecosystem types.
Relatedly, as participants were obtained from different entrepreneurial ecosystems,
albeit all UK-based, the vital role of geographical contexts within these ecosystems
remains largely absent from this research. The authors again acknowledge that these
regional influences did not arise as a barrier (nor, indeed, an inhibitor) for effec-
tive ecosystem management within the data collection process: nonetheless, ascer-
taining whether these challenges are apparent in regional entrepreneurial ecosys-
tems, achieved through case-study analyses, comprises a fruitful avenue for further
research.

Appendix A-Questionnaire items

Please indicate how much you agree or disagree with the following statements: (1
— totally disagree, 7 — totally agree).

Trust
To what extent do you agree/disagree that a lack of trust presents a challenge to eco-

system management?
Please provide an explanation for your response.
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Relational Risk

To what extent do you agree/disagree that ecosystem partnerships present risks that
affect ecosystem management?
Please provide an explanation for your response.

Relationship disorientation

To what extent do you agree/disagree that reluctance to engage in partnerships pre-
sents a challenge to ecosystem management?
Please provide an explanation for your response.

Organisational distance

To what extent do you agree/disagree that organisational differences between part-
ners present a challenge to ecosystem management?
Please provide an explanation for your response.

Miscommunication

To what extent do you agree/disagree that miscommunication between partners pre-
sents a challenge to ecosystem management?
Please provide an explanation for your response.

Reluctance to innovate

To what extent do you agree/disagree that a reluctance to innovate presents a chal-
lenge to ecosystem management?
Please provide an explanation for your response.

Ecosystem management

Our ecosystem is effective in managing strategic contributions.

Our ecosystem is invested in by all members.

Our ecosystem evolves based on creating end-to-end experiences of customer
value.

We implement community-level governance to our ecosystem.

Our ecosystem is aligned around shared intentions and a shared vision of the eco-
system future.
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