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Abstract

Theoretical frameworks acknowledge the dynamic and evolving nature of technology
transfer. However, there is a scarcity of empirical work in the field incorporating a dynamic
and longitudinal perspective. Several literature reviews call for technology transfer research
agendas to include longitudinal studies. In response to such calls, this special section com-
prises selected contributions to the 2018 Technology Transfer Society (T2S) Conference
which address this gap from different angles. The three qualitative and three quantitative
works chosen contain research questions and methodologies related to dynamic aspects of
technology transfer. We argue that historical and processual studies offer additional new
directions.
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1 Introduction

This special section includes some of the papers presented at the 2018 Technology Trans-
fer Society (T2S) Conference. The conference’s main themes revolved around the evolution
and dynamics of technology transfer. We proposed this topic because of the gap we identi-
fied regarding specific aspects of the dynamics of technology transfer underscored in some
of our recent work (Azagra-Caro et al., 2017, 2019). We were interested in whether these
gaps highlighted the absence more broadly of longitudinal perspectives in empirical works
in this area.

The role played by time in technology transfer would seem clear. Most overarching con-
ceptual approaches in the field of innovation studies stress the importance of the evolu-
tion and changing dynamics among innovation actors in general, and among their interac-
tions in particular: from a national systems of innovation (Nelson, 1993; Lundvall, 2010),
Mode 2 knowledge production (Nowotny et al., 1994), triple helix model of innovation
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(Leydesdorft & Etzkowitz, 1996), entrepreneurial university (Clark, 1998), and university
third mission (Molas-Gallart et al., 2002) perspectives, to more recent frameworks such as
productive interactions (Spaapen & Van Drooge, 2011), the quintuple helix model (Caray-
annis et al., 2012), societal impacts of research (Bornmann, 2013; D’Este et al., 2018),
responsible research and innovation (Von Schomberg, 2013) and transformative change
(Schot & Steinmueller, 2018). These and other conceptual frameworks permeate most of
the papers submitted to the 2018 T2S Conference.

Among the more recent papers which emphasize the scarcity of longitudinal perspec-
tives in empirical works in the technology transfer literature are four reviews: Hmieleski
and Powell (2018), Vick and Robertson (2018), Skute et al. (2019), and Perkmann et al.
(2021). Hmieleski and Powell (2018) find that only 5% of the empirical studies surveyed
employed a longitudinal design. In the context of quantitative research, the authors empha-
size the paucity of research on the trajectories of social capital and network position, the
infrequent use of methods such as repeated-measures data collection and experience sam-
pling, and the lack of developments of performance evaluation methods. They point out the
need for longitudinal research to specify the link between an event and its outcomes with
enough precision to be properly informative for policy. The authors expressed concerns
also about the existing qualitative research:

Questions regarding the continuity and change in the motivations of scientists choos-
ing to, or not to, commercialize their research would seem to call for longitudinal
data collection and observations of circumstances and meanings that inform such
decisions. Several of the studies on motivation in our review did use qualitative
methods, yet much work remains to fully understand a wide range of persistent pro-
cess- and motivation-oriented questions.

(Hmieleski & Powell, 2018: 69)

Vick and Robertson (2018) focus on studies related to the United Kingdom and found a
“major omission” (Vick & Robertson, 2018: 588) in terms of longitudinal investigations of
knowledge transfer, and the changing barriers and sustained links over time in particular.
Skute et al. (2019) underline some of the most prominent articles in the field, and propose
a three dimensional research agenda which includes the individual, organizational, and
institutional levels. Common to all three is the need for longitudinal studies: at individual
level, longitudinal studies would identify characteristics and motives which enable well-
managed technology transfer to achieve significant outcomes over time; at organizational
level, longitudinal studies would investigate how knowledge exchanges between organiza-
tions evolve (specifically vis-a-vis partner proximity); and, at institutional level, longitu-
dinal studies would examine the role played by institutions in the collaboration journey.
Perkmann et al. (2021: 9) propose a similar research agenda and call for the development
of “longitudinal case studies, based on qualitative or narrative approaches”. They suggest
this would further research on knowledge transfer activities and their interaction with other
academic activities such as teaching.

This special section focuses on these gaps. It contains selected contributions from the
2018 T2S Conference which stand out in terms of their quality and their address of these
issues. When considering the submissions in terms of whether the papers were “about
time”, we adopted a fairly broad perspective which encompassed case studies conducted
over prolonged periods, and research based on panel data with several years of observa-
tions regardless of whether the corresponding research questions were oriented directly
to assessment of changing dynamics. In Sect. 2.1, we highlight how the papers we chose
address the issue of dynamics, and discuss how this can be achieved using both qualitative
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and quantitative methods. The selected contributions cover a broad spectrum of phenom-
ena related to technology transfer. Two of the papers (Dolmans et al., 2021; Isaeva et al.,
2021) provide analyses of the evolution over time of different university-industry collabo-
ration instruments. The paper by Ye and Crispeels (2021) examines the changes over time
in collaboration patterns, and includes collaborations between companies. In contrast,
Acosta et al.’s (2021) paper studies the interplay between knowledge spillovers (through
disclosure of patent data) and firm competition. Finally, the articles by Giones et al. (2021)
and Carayol and Carpentier (2021) address the topic of academic invention from different
points of view: respectively, the contribution of students in the search for market applica-
tions for academic research, and patented academic inventions in France. Section 2.2 pro-
vides an in-depth examination of how these works are linked to the dynamic aspects of
technology transfer.

2 Structure and content of the special section
2.1 Summary of the papers

The six papers in this special section use different approaches to examine the dynamic
aspects of the phenomena studied. Dolmans et al.’s (2021) paper analyzes the case of a
large European publicly funded initiative aimed at stimulating industry adoption of a tech-
nology developed in academia. Their study examines the multiple phases of the project and
how researchers learned to transfer their knowledge more effectively during the course of
the project. The findings show that the researchers employed concepts from the boundary-
spanning literature which studies how individuals translate and frame information, promot-
ing knowledge flow across communities. The results emphasize the mechanism of “per-
spective taking” for understanding how researchers learn to become boundary-spanners.

The article by Giones et al. (2021) addresses an aspect of technology transfer that is
attracting increased interest: the part played by university students in technology transfer
activities. The authors analyze an education program which requires students to collaborate
with a group of scientists working on different innovation projects to identify market appli-
cations for the project outputs. They show that the involvement of students can increase
the scientists’ interest in and commitment to transferring knowledge in the form of mar-
ket applications. The longitudinal model proposed by the authors explains how successful
transfer of academic knowledge depends on mechanisms such as shared consensus over
the technology function and the openness of the scientists to reconsider the meaning of the
technology.

Isaeva et al.’s (2021) paper draws on the organizational literature. The authors focus on
the case of a new university-industry research center involving 20 companies, designed to
promote innovation and long-term research related to reducing greenhouse gas emissions.
The study analyzes the center’s initial activities and examines whether companies with dif-
ferent (specific or general) goals participate in different coordination activities. They find
that firms with specific technological goals engage mainly in structured coordination activ-
ities (e.g. annual meetings initiated by the center’s management) and that firms with both
specific and general research and knowledge development goals rely mainly on unstruc-
tured coordination activities (e.g. ad hoc meetings initiated by firm partners).

Ye and Crispeels’s (2021) paper contributes to the innovation networks literature. They
draw on the notion of trust theory to examine whether direct or indirect collaborations
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foster link strength. The authors distinguish between the two types of collaboration, that
is collaborations with partners and collaborations with the partners of partners. They focus
on the case of China and identify three periods of time between 1990 and 2016, according
to the evolving institutional setting framing network formation. The authors use patent data
to show that the effects of collaboration on link strength depend on the type of collabo-
ration (direct or indirect) and institutional developments, from simpler to more complex
innovation networks. In general, collaboration fosters link strength but the effect of direct
collaborations is stronger compared to the effect of indirect collaborations. The increase in
network complexity over time reduces the effects of collaboration on link strength.

Carayol and Carpentier (2021) examine the contribution made by academia to the flow
of patented inventions in France over the period 1995 to 2012. They propose a method
to identify the amount of academic patenting, that is the number of patents with scientist
inventors employed in a university or a research institute, regardless of whether the pat-
ent assignee is the individual inventor, a university, or a private sector actor. They investi-
gate the extent and drivers of patenting behavior. They find academic patenting to be more
pervasive than expected, and show that some 20% of scientists working in the hard and
life sciences are named as the inventors on at least one patent, and that the propensity for
French academics to engage in patenting activity increased over the period examined. The
authors also explore the individual and local social drivers of academic patenting and find
that professorial status and peer effects have important effects on the increased patenting
activity in academia.

The sixth paper is by Acosta et al. (2021) who investigate knowledge flows and technol-
ogy transfer from the perspective of knowledge spillovers among competing firms. The
study examines the extent to which knowledge spillovers affect patent quality among com-
peting firms and the conditions that promote this effect, and focus particularly on competi-
tion in a global duopoly—Airbus and Boeing. Knowledge spillovers are assessed based
on disclosure of information contained in patents captured by backward citations to com-
petitors. Patent quality is measured based on forward citations to patents. Acosta and col-
leagues exploit information from patent families owned by Airbus and Boeing during the
period 1998 to 2014, and distinguish technological areas based on whether the firms have a
dominant position in the production of the technology (i.e. whether they own a significant
proportion of the global patents in that technology field). They find that knowledge spillo-
vers affect patent quality only in those technological areas where the focal firms are not
dominant.

2.2 The dynamic approaches adopted by the papers included in this special issue

2.2.1 Qualitative research: temporal bracketing, causal loop diagram, and Gioia
inductive research

The three papers that employ qualitative methodologies have some common characteris-
tics. They all study the longitudinal evolution of a phenomenon over time using the tools
generally associated with this kind of inquiry, that is interviews, field observation, collec-
tion and analysis of secondary data. Two of the papers (Dolmans et al., 2021; Isaeva et al.,
2021) focus on a single case; Giones et al. (2021) conduct a comparative study of the evo-
lution of four cases. Dolmans et al. (2021) and Giones et al. (2021) segment their analysis
using temporal bracketing, a methodological resource typical of process-focused research
in organizational studies, and citing seminal works proposing this dynamic approach
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(Langley, 1999; Langley et al., 2013). This allows them to identify the different stages in
the process and the specific mechanisms involved (Tsoukas, 1989). The influence of the
process-focused approach is depicted in graphical diagrams representing the dynamic
complexity of the process studied (Langley et al., 2013). To complement this processual
approach, Dolmans et al. (2021) exploit representation tools provided by the causal loop
diagram. This technique was developed in system dynamics research and has been used
in management studies to structure key causal mechanisms over time (Van Oorschot et al.,
2013). Dolmans et al.’s (2021) and Isaeva et al.’s (2021) papers analyze interview data
inductively, grouping them into second-order themes and overarching dimensions based on
an initial coding and in line with the method proposed by Gioia and colleagues which has
become popular in the field of organizational studies (Gehman et al., 2018; Gioia & Chit-
tipeddi, 1991; Gioia et al., 2013).

These three papers employ qualitative approaches which are well established in the
organizational studies and management fields (Gehman et al., 2018), and apply them to
phenomena related to technology transfer in response to calls for qualitative approaches
that enable systematic comparison in longitudinal analyses in these disciplines (Cunning-
ham et al., 2017).

2.2.2 Quantitative research: three alternative methods using patent data
for longitudinal analysis of technology transfer

The three papers employing quantitative methodologies also have some common charac-
teristics. They all study longitudinal aspects of technology transfer and knowledge flows
based on a secondary source of information, that is patent data. However, they exploit these
data in different ways. Ye and Crispeels’s (2021) research question—“What role do former
collaborations play in strengthening interorganizational collaborations as the interorgani-
zational collaboration network evolves?” (emphasis added)—Ilinks two variables longitudi-
nally. The authors explain the geographical and historical contexts of their research, China
from the 1980s to 2020, and distinguish three periods according to the prevailing innova-
tion policy which shaped different institutional and networking scenarios. They estimate
the effects of former direct interorganizational collaboration (measured by the number of
patents involving two organizations in the previous 5 years) and former indirect interor-
ganizational collaboration (number of joint patents involving the focal partner and its two
other collaboration partners in the previous 5 years) on link strength (number of joint pat-
ents involving two organizations in the observation year). They test their hypothesis by
interacting degree of collaboration with the time period dummies which allows them to
analyze the changing effect of degree of collaboration on link strength over time.

Carayol and Carpentier (2021) propose a method to build a longitudinal dataset of
academic patenting in all scientific fields at the country level. They match the names of
research staff employed in universities and research institutes with the names of patent
inventors. This method uses machine learning techniques for the matching and filtering
process, and a statistical model to estimate a reliable benchmark to ensure that false posi-
tives and false negatives are controlled for and limited. Acosta et al. (2021) use disclo-
sure of information contained in patents to identify and examine the effect of competitors’
knowledge as the source of ideas. They study the link over a nearly 20-year period between
firms’ acquisition of external knowledge captured by information disclosed by rival compa-
nies in their patents, and the focal firms’ innovation performance in terms of patent quality.
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They account for different technological competition scenarios to assess the influence of
knowledge spillovers on the focal firms’ patent quality.

3 Conclusions

The embeddedness of technology transfer in socioeconomic systems implies that its scope
is influenced by the institutional frameworks: legal and regulatory, political, cultural, etc.
These frameworks are constantly evolving and several theoretical approaches in the field of
innovation studies discuss how they change and how they affect processes such as technol-
ogy transfer. However, much empirical work on technology transfer remains static or cross-
sectional. Despite the declared focus of the T2S Conference 2018 on the dynamics of tech-
nology transfer, most of the papers submitted did not comply with this remit. This special
section comprises six of the papers presented at the T2S Conference 2018 which do offer
concrete ways to incorporate dynamic perspectives in qualitative and quantitative studies
of technology transfer—using a variety of approaches which include temporal bracketing,
causal loop diagram, and Gioia inductive research, and original uses of patent data to con-
duct longitudinal analyses of technology transfer.

Ideally, this special section would have included some historical studies. The T2S 2018
call for submissions encouraged historical works and the conference scientific committee
incorporated two historians of science and technology. The absence of any historical stud-
ies can be interpreted as a sign of the relative disconnect between our communities. We
would like to state here that historical studies of technology transfer represent an open field
of inquiry whose results are likely to be fruitful. Some of the most influential contributions
to the technology transfer literature are historical studies, for example the “grand histori-
cal synthesis” which discusses the links between universities and technological advances
(Rosenberg & Nelson, 1994), detailed accounts of early attempts to centralize the commer-
cialization of university research (Mowery & Sampat, 2001), and studies of the changes to
university institutional logics—the norms and priorities which affect the university’s mis-
sion and technology transfer activities (Feldman & Desrochers, 2004; Martin, 2003; Mar-
tin & Etzkowitz, 2000). Romero-de-Pablos and Azagra-Caro (2009) and Andersson et al.
(2019) are two examples of papers coauthored by a historian of technology transfer and a
social scientist working in the innovation studies field. We believe strongly that a dynamic
approach to technology transfer should encourage historical studies.

The absence of historical studies among the papers submitted to the conference con-
trasts with the frequent use of process methods from organizational and management stud-
ies. These disciplines traditionally have paid attention to processual approaches (Van de
Ven, 1992) to organizational phenomena using qualitative methods which privilege longi-
tudinal case studies. The ontology that is core to these processual approaches is "how and
why things—people, organizations, strategies, environments—change, act and evolve over
time" (Langley, 2007: 271). That the qualitative articles in this special section explicitly
adopt methods based on foundational processual works in organizational studies (Lang-
ley, 1999; Langley et al., 2013) is evidence of the influence of processual approaches used
in management research. Recent organizational research has made advances in relation
to analyzing process phenomena by incorporating the notion of temporality which goes
beyond mere sequencing of actions and events across stages of development over time.
For instance, Reinecke et al. (2021), Granqvist and Gustafsson (2016), and Reinecke and
Ansari (2015, 2017) adopt a concept of temporality which is more related to agency, and
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consider that the temporal dimension can be negotiated and socially constructed by cer-
tain actors. For example, Granqvist and Gustafsson (2016) study of the creation of a new
university in Finland shows that the rapid institutional change (considered exceptional by
all the actors involved) required for the constitution of the new university was influenced
by the ability of some actors to construct a perception of urgency and irreversibility of
change. This notion of the social construction of time horizons could usefully be applied
to the issues of interest in the field of technology transfer. The different time horizons that
usually drive the activities of academia or industry from the advantages available to tech-
nology companies entering a new market to the peer-review processes which govern tenure
and academic careers, exemplify the importance of the social construction of different time
horizons in the organizations involved in technology transfer processes.

Although the qualitative articles in this special section do not directly address the social
construction of the temporality of the processes they study, it is clear that such an approach
would serve to deepen some of the findings from these works. For example, Isaeva et al.
(2021) show that the coordination required to establish a university-industry research
center depended on the time frames (long-term or short-term) of the technology strate-
gies of the companies involved in the center. Given the palpable influence of processual
approaches from organizational studies (as demonstrated in this special section), it can be
expected that this new approach to temporality will have an impact on future studies of
technology transfer.

We hope that the T2S Conference 2018, the works chosen for this special section, the
reflection on recent literature reviews, and the plea for historical and processual studies
will inspire readers to contribute to technology transfer studies. Analysis of the dynamics
of technology transfer, its evolution, and the application of longitudinal research offers a
range of opportunities to extend our empirical understanding in the field.
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