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ABSTRACT KEYWORDS

Prior analyses of face-to-face contacts in collaborations have focused on Modern communication
one substitute only. Instead, we analyse various potential substitutes for tools; face-to-face contacts;
face-to-face contacts in collaborations. Based on 45 interviews with  Proximity; junior brokers;
academics from five leading European universities of technology our ~ 2cdemia

findings show that face-to-face contacts are closely intertwined with

other mechanisms of coordination and communication for collaboration,

particularly modern communication tools, proximity, and brokerage.

Generally, to add personal and social proximity to their collaborations

academics in our sample rely on face-to-face contacts. In their

relationships with industrial partners, face-to-face contacts remain crucial

to overcome cognitive and organizational distance. Yet when working

with their peers, a number of partial substitutes for face-to-face contacts

exist, knowingly combinations of temporary geographical proximity and

modern communication tools. Moreover, PhD students can play a crucial

role as junior brokers, overcoming a lack of face-to-face contacts

between partners jointly supervising them while working in different

locations.

1. Introduction

The question of whether and how face-to-face contacts between collaboration partners can be sub-
stituted has not been conclusively answered yet. This question has, however, become increasingly
important in the era of modern communication. Face-to-face contacts involve at least two
different persons communicating in each other’s presence. Its advantage over modern communi-
cation lies in the mutual visual and physical contact when transferring, interpreting, and co-develop-
ing knowledge (Asheim, Coenen, and Vang 2007). Face-to-face contacts support learning by social
information and psychological motivation (Storper and Venables 2004), thereby overcoming a lack
of personal, organizational or cognitive proximity (Werker, Ooms, and Caniéls 2016). They allow for
knowledge transfer in complex environments (Bozeman, Fay, and Slade 2013; Cummings and
Kiesler 2005; Storper and Venables 2004) and particularly support the transfer and understanding
of tacit knowledge (Asheim, Coenen, and Vang 2007; Venkitachalam and Busch 2012).

In the era of modern communication, tools such as e-mail have changed the way collaboration
partners organize and maintain ties (Genoni, Merrick, and Willson 2005; Haythornthewait 2002;
Rychen and Zimmermann 2008). Prior to their introduction, collaboration at a distance was more
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costly and potentially of lower quality, as compared to collaborations in close geographical proximity
and with face-to-face contacts (Kraut, Galegher, and Egido 1990). Modern communication tools open
new opportunities for collaborating at a distance, because they are essential means to coordinate
research projects in a way that it resembles the coordination that was previously only possible in
close proximity (Cummings and Kiesler 2005).

In the following, we shed light on potential substitutes of face-to-face contacts by focusing on the
individual relationships between academics and their partners. Academics collaborate to produce
knowledge (Bozeman, Fay, and Slade 2013). In doing so, they aim at increasing their research pro-
ductivity, at gaining access to labs and instruments, or at simply having more fun (Van Rijnsoever
and Hessels 2011). Because research collaborations between academics and their (non-)academic
partners thrive on the successful transfer, interpretation, and co-development of (tacit) knowledge
between them, these collaborations serve as a particularly suitable context in which to examine
the (partial) substitution of face-to-face contacts.

While former investigations on substitutes for face-to-face contacts have concentrated on one of
the following potential substitutes only, we investigate all three of them including the relationships
between them. First, we look into proximity. Whereas face-to-face contacts are usually enabled by
permanent geographical proximity, recent empirical research has suggested temporary geographical
proximity as an important enabler of face-to-face contacts (Bathelt and Henn 2014; Edler, Fier, and
Grimpe 2011; Torre 2008; Werker, Ooms, and Caniéls 2016). Here, we also look into the question
of whether, when, and how cognitive and organizational proximity may enable or enhance the posi-
tive effects of temporary geographical proximity. The reason is that cognitive and organizational
proximity have gone hand in hand with permanent geographical proximity in positively affecting col-
laborative output (Boschma 2005; Broekel and Boschma 2012; Cunningham and Werker 2012; Huber
2012). Yet little is known about how temporary geographical, cognitive and organizational proximity
interact (for some first indications see Werker, Ooms, and Caniéls 2016). Second, we analyse modern
communication tools as potential (partial) substitutes of face-to-face contacts. Since their emergence,
modern communication tools have been suggested and discussed as potential replacements of face-
to-face contacts (Kraut, Galegher, and Egido 1990). These tools can help potential partners to get in
touch, as well as help to maintain and intensify ties with existing partners (Cummings and Kiesler
2005; Genoni, Merrick, and Willson 2005; Haythornthewait 2002), because these tools may mimic
essential coordination activities enabled by face-to-face interaction, thereby allowing for efficient
interactions at a distance that are of high quality without requiring extensive travel. Third, we inves-
tigate brokers as potential (partial) substitutes of face-to-face contacts. Brokers have been known to
transfer knowledge between different knowledge communities because of their position in networks
(Heinze and Bauer 2007). Often, academics in a brokerage role are particularly strong as regards their
research output in terms of patents and publications (Lissoni 2010). Here, we also consider brokerage
roles for academics other than the top scholars, e.g. PhD students as more or less ‘junior’ brokers
between collaboration partners who jointly supervise them while working in different locations.

Our study is a multiple-case study based on interviews with forty-five academics at leading Euro-
pean universities of technology about their collaborations with different kinds of partners (e.g. indus-
try partners, academic partners). This rich data allows to analyse how academics use face-to-face
contacts during collaborations, to analyse whether, when, and how (i.e. by what means) they substi-
tute these contacts (e.g. modern communication tools), and to understand relevant variations across
types of collaborators.

In our study, we investigate whether and how academics substitute face-to-face contacts either
by temporary geographical proximity, modern communication tools, or junior brokers. In Section
2, we look into former findings on substitutes of face-to-face contacts. Subsequently, we introduce
the research design (Section 3.1) and the qualitative data analysis based on forty-five interviews
with academics working at five leading European universities of technology data analysis (Section
3.2). In Section 4, we summarize our results in four propositions. Based on these propositions, we
discuss the theoretical implications of our results (Section 5). Finally, we round our paper with a
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short summary of our main findings, suggestions for future research, and managerial implications
(Section 6).

2. Academics’ collaborations: the role of face-to-face contacts
2.1. The nature of academics’ collaborations and the role of face-to-face contacts

The nature of academics’ research, as well as the nature of their collaborations, differs substantially. In
their research academics either enhance the fundamental understanding of their own or related dis-
ciplines, try to put their findings to practical use, or do both at the same time (Gulbrandsen and Kyvik
2010). Accordingly, the goals of academics’ research range from advancing the scientific knowledge
base to solving socio-economic problems (Bentley, Gulbrandsen, and Kyvik 2015; Ylijoki, Lyytinen,
and Marttila 2011). Thus, academics either carry out basic research or applied research, or do a
mixture of both. Often research is conducted in collaborative ties with others (Banal-Estafol, Jofre-
Bonet, and Lawson 2015; Bozeman, Fay, and Slade 2013; Cunningham and Werker 2012; Werker,
Ooms, and Caniéls 2016). Yet depending on the nature of their research, academics collaborate
with dissimilar partners. The typical partners for academics focusing on the quest for fundamental
understanding, i.e. doing mainly basic research, are other academics (Nowotny, Scott, and Gibbons
2003). In contrast, academics focusing on solving socio-economic problems, i.e. doing mainly
applied research, collaborate with industrial partners (Lam 2010; Porac et al. 2004). Academics focus-
ing on fundamental understanding and searching for solutions to socio-economic problems at the
same time, deal with both academic and industrial partners (Lam 2010).

The nature of academics’ ties mirrors the goals of their research. Academics working with only
other academics carry out research of a similar nature, and particularly pursue the same kinds of
goals, i.e. their goal is broadly to add to the fundamental advancement of their field and publish
research results in academic journals (Lam 2010). Other academics work — at least partly — with indus-
trial partners. This means that they need to work together with partners who pursue goals that differ
from their own, particularly goals directed towards earning profits from doing research. This generally
requires the partners to keep research outcomes secret or to protect them via patent applications
(Perkmann et al. 2013), as not to harm any potential resultant value capture from innovation.

Forming and maintaining collaborations via face-to-face contacts comes with two substantial
advantages for the partners involved. First, collaborative academic research requires the exchange
of substantial tacit knowledge (Storper and Venables 2004). Tacit knowledge is embodied in
persons, and much more difficult to transfer and use in collaborations than codified knowledge (Ven-
kitachalam and Busch 2012). In the earlier stages of research projects partners typically exchange sub-
stantial tacit knowledge. Tacit knowledge is exchanged when they discuss research problems and
questions, as well as compare and design potential approaches (Storper and Venables 2004).
Second, face-to-face contacts enable collaboration partners to do their research in an inherently
uncertain and fluid environment, i.e. environments ‘where information is imperfect, rapidly changing,
and not easily codified’ (Storper and Venables 2004, 351). For such creative collaborative projects,
including those in academic research, face-to-face contacts help partners to build trust between
them, and to jointly better understand the ambiguity of their ever-changing environment. To sum
up, collaboration partners can utilize face-to-face contacts to exchange tacit knowledge, to create
novel ideas, and to generate new knowledge in an inherently uncertain environment.

While face-to-face contacts come with these obvious advantages, academics still seem to form
and maintain ties with little or no face-to-face contacts. In later stages of research projects, partners
seem to rely less on face-to-face contacts, because results are codified and available for reporting and
analysis (Storper and Venables 2004). Moreover, academics carry out research in non-local, often even
global, networks of knowledge ties (Bozeman, Fay, and Slade 2013; Cunningham and Werker 2012;
Werker, Ooms, and Caniéls 2016). Academics have an important reason to do so. If they would
only rely on local ties, academics would limit their access to other knowledge and research potential
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(Bathelt, Malmberg, and Maskell 2004). Yet we witness an increasingly international nature of success-
ful collaborative knowledge production in academia (Jacob and Meek 2013). When exchanging
codified knowledge and when collaborating nationally and internationally academics need
(partial) substitutes for face-to-face contacts.

2.2. Potential substitutes of face-to-face contacts

There are a number of potential substitutes for face-to-face contacts, which we proceed to illustrate
below. First, in recent years, the notion of temporary geographical proximity was introduced, and we
are particularly interested in how it relates to, and is supported by, cognitive and organizational proxi-
mity. Second, another potential substitute is a variety of modern communication tools. Their effects
have been controversially discussed in the past though, as we illustrate below. Third, a less obvious
and less discussed substitute for face-to-face contacts in academic ties is the broker, i.e. a third person
bridging between the others. In this study, we will consider brokerage particularly between persons
not located in the same place.

2.2.1. Temporary geographical proximity as substitute for face-to-face contacts

While face-to-face contacts have traditionally been associated with geographical proximity, the link
between geographical proximity and face-to-face contacts is less straight-forward than usually
suggested. Geographical proximity usually does not suffice to successfully collaborate, because
face-to-face contacts require partners to do more than just stay in each other’s close geographical
proximity. They need to actively use the geographical proximity by meeting in person in order to
benefit from a face-to-face exchange of knowledge (Aguilera, Lethiais, and Rallet 2014). Moreover,
while geographical proximity shows positive effects on collaborative output of academics, these posi-
tive effects are usually due to combinations of geographical proximity with other kinds of proximity,
e.g. organizational and cognitive proximity (Boschma 2005; Boschma, Marrocu, and Paci 2015;
Werker, Ooms, and Caniéls 2016). While partners may benefit from geographical proximity when col-
laborating, they still need relevant synergies between their knowledge in order to understand one
another and to have learning opportunities, i.e. cognitive proximity (Werker, Ooms, and Caniéls
2016). Moreover, they need to get along on a personal level, i.e. personal proximity, as well as
pursue joint goals and use similar routines, i.e. organizational proximity (Werker, Ooms, and
Caniéls 2016). To sum up, academics have to activate the geographical proximity by using other
kinds of proximity in order to effectively collaborate, rather than merely be collocated.

In this study, we look into face-to-face contacts enabled by temporary geographical proximity
because of two reasons. First, in previous studies geographical proximity is interpreted as permanent
geographical proximity, and empirical research suggests that geographical proximity directly affects
the output of ties, because it seems to ease knowledge transfer between partners not sharing similar
goals and knowledge bases (Hussler and Ronde 2007). Yet the more other factors, such as cognitive
and organizational proximity, have been included in empirical research, the more these factors seem
to capture the positive effects on the output of collaborations (Broekel and Boschma 2012; Cunning-
ham and Werker 2012). Second, recent empirical research has suggested that temporary geographi-
cal proximity is an important enabler of face-to-face contacts (Bathelt and Henn 2014; e.g. Edler, Fier,
and Grimpe 2011; Torre 2008; Werker, Ooms, and Caniéls 2016). In particular, research shows that spa-
tiality plays a crucial role in trust building (Nilsson and Mattes 2015).

Temporary geographical proximity is defined as spending time in the same spatial location, i.e. in
geographical proximity to one’s partner(s), for a limited amount of time. In fact, while called temporary
geographical proximity, the term actually catches the fact that partners temporarily interact face-to-
face in the same spatial area. Temporary geographical proximity can take place when visiting the
same conferences or spending time together at the same research organization, e.g. as post-doctoral
researchers. These temporary face-to-face contacts can be very important for the formation and main-
tenance of collaborations (Rychen and Zimmermann 2008; Torre 2008). Temporary face-to-face
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contacts between partners kindle trust building and enable knowledge transfer (Bathelt and Henn
2014; Torre 2008). Empirical evidence suggests that temporary international mobility helps academics
to form and maintain non-local collaborations (Edler, Fier, and Grimpe 2011; Jacob and Meek 2013).

2.2.2. Modern communication tools as substitutes for face-to-face contacts

Over time, academics have gained access to a wide variety of modern communication tools, that are
used to aid communication in general, ranging from the use of e-mail, to (video)conference calls, and
to online project management tools — to name only a few. They can contribute to the formation and
maintenance of ties in three ways (Haythornthewait 2002). First, modern communication tools can
open means and opportunities to communicate with (potential) partners previously unconnected.
Second, they can help to develop and strengthen ties. Third, they can add additional means of com-
munication that may prove useful. Academics collaborating with their peers benefit from using
modern communication tools (Cummings and Kiesler 2005). The same holds for academics getting
in touch with unknown other academics (Genoni, Merrick, and Willson 2005). From this point-of-
view, modern communication tools, and more specifically those tools that can be regarded as collab-
oration technology (Venkatesh, Dennis, and Brown 2010), hold plenty of potential to be useful in col-
laborations of academics. These tools are specifically designed ‘to assist two or more people to work
together (...) at different places or different times’ (Venkatesh, Dennis, and Brown 2010, 11).

2.2.3. Brokers as substitute for face-to-face contacts

Individual academics have been known to transfer knowledge between others. These brokers
are individuals strategically located in networks who serve as a bridge between others who want
to share knowledge. Their brokerage ties are diverse and spanning the network (Burt 2000; Whitting-
ton 2018). In particular, knowledge brokers connect different knowledge communities simply
because of their network position (Heinze and Bauer 2007), or they are (put) in charge of an interface
entrusted with the collection and distribution of knowledge through their network (Rychen and
Zimmermann 2008).

In an academic context, brokers are usually considered to hold a position of power, as they
connect diverse knowledge areas of otherwise unrelated networks (Lissoni 2010), and therefore,
they may be expected to be more senior academics.

Here, we propose that when it comes to more discretionary, individual-level ties between senior
partners, brokers could also be more junior academics, and bridge between the senior academics.
Typically, PhD students would help to substitute face-to-face contacts between senior academics
jointly supervising them, but working in different locations. External ties in the personal knowledge
networks of academic scholars are strong, and are rooted in mutual experience and common history
(Grabher and Ibert 2006).

3. Research design and data analysis
3.1. Research design, sample, and data collection

We conduct a multiple-case study of the collaborations of academics working at five European uni-
versities of technology, i.e. Delft University of Technology (The Netherlands), the Imperial College
London (United Kingdom), Paris Institute of Technology (France), RWTH Aachen University
(Germany), and the Swiss Federal Institute of Technology (Switzerland). Thereby, we study
different (in terms of location) yet comparable (in terms of a focus on science and technology) uni-
versities in order to enhance the external validity of this study (Gibbert, Ruigrok, and Wicki 2008).

3.1.1. Theoretical sampling and matched-pairs approach
As we want to derive propositions on potential substitutes for face-to-face contacts in academics’ col-
laborations, we sampled the cases for our study theoretically (Charmaz 2014; Eisenhardt 1989;
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Eisenhardt and Graebner 2007; Siggelkow 2007). We pick the cases in such a way that helps us to clarify
whether, when, and how academics employ substitutes of face-to-face contacts, i.e. we sample inter-
viewees from very different research fields. Particularly, we used a matched-pairs approach to
sample forty-five academics working at the aforementioned five European universities of technology.
When compared to other studies based on interviews (e.g. Fritsch and Aamoucke 2015 with twelve
interviews; or Pataraia et al. 2014 with eleven interviews), our sample is rather large with 45 intervie-
wees. We chose this approach in order to provide a solid empirical base for our findings, from
which we can develop theory about substitution of face-to-face contacts in academics’ collaborations
in the form of propositions that may subsequently inform hypotheses in future research.

Accordingly, we selected nine interviewees at each of the five universities. In each university, three
interviewees were selected who conducted mainly pure basic research, another three academics were
selected who conducted mainly use-inspired research (i.e. doing both basic and applied research), and
a final set of three academics were selected who conducted mainly pure applied research. This distinc-
tion and pairing was based on Stokes’ (1997) conceptual framework, which distinguishes academics
focusing on pure basic research from those focusing on pure applied research, and those combining
basic and applied research interests (for details see Section 2.1). Academics were matched and classified
according the information on academics’ professional websites, as well as information provided during
their interviews, including their own assessment of their research activities based on the conceptual
framework by Stokes (1997). Throughout Section 4 we present illustrative segments from the interview
data in the text and in Tables 1-3. After each illustrative segment we report an anonymized interviewee
identifier, from which one may read the research orientation of the corresponding interviewee, as
follows: an interviewee whose identifier starts with A is sampled as pure applied researcher, an inter-
viewee whose identifier starts with B is sampled as pure basic researcher, and an interviewee whose
identifier starts with U is sampled as use-inspired researcher.

The scholars in our final sample obtained their PhD degree between 1969 and 2010. The intervie-
wees started their positions at their current university in different years, ranging from 1975 to 2011.
Thirty-three out of forty-five interviewees in the final sample were full professors, twelve interviewees
held junior, assistant, and associate professorship positions, or were lecturers or readers. Although the
sample contains both male and female academics, due to the overall limited number of female aca-
demics at these universities it was not possible to match pairs considering gender.

3.1.2. Data collection: interviews

We conducted semi-structured interviews to collect data. At the start of each interview, we verified
pre-collected information, i.e. academics’ age, year of doctoral defence, and employment history.
Next, we asked the interviewees detailed questions about their research orientation, i.e. the nature
of their research interests and outputs. We presented them with a visualization of the Stokes'
(1997) model, and asked them to indicate the percentages of their research time spent on pure
basic research, pure applied research, or use-inspired research. We also asked them to describe
their research activities in detail, as to double-check whether these matched the distribution indi-
cated on the Stokes’ model. Then we turned to the core of the interview, focussing on the intervie-
wee's most important collaboration partners, which we asked interviewees to list for us. For each
listed partner, we constructed a chronological account during the interview, giving us detailed infor-
mation about the collaboration’s start, process, and outcomes. We asked interviewees to provide
details about geographical distance to each partner (regional, national or international collabor-
ations), the kind of partner (academic or industrial), the history of the tie (particularly who had
initiated it and in what way collaborators had been in touch during the collaboration), the expected
future evolution of the tie (to find out how the collaboration had evolved and whether interviewees
were satisfied with the results), and the output of the tie (e.g. product and process innovations, pub-
lications, joint supervision of PhD theses, etc.). In that way, we collected in-depth information and
background for all collaborations reported. We specifically avoided an interview set-up where we
would be directly asking questions about, for example, the substitution of face-to-face contact
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Proposition

lllustrative data

Proposition  [In EU-funded research
1 projects:] ‘| think that is

relevant. Say, on
European projects, these
are helped by travelling
and meeting them in
project meetings and so
on. (B7)

Proposition  [When interviewee
2 compares his approach to
collaboration with
academics to his
approach to collaboration
with industry partners, he
explains physical visits
and face-to-face contact
are much more often
used:] 'Actually for the
implementation of your
research projects [in
industry], industries |
work with are Holland-
based, like [large health
technology firm] for
instance - yes, that's an
international company,
but many of their
scientists sit here.” (U5)
‘Yea, every now and then.
We have regular
appointments with them.
Well, that PhD student
wants that company to
do certain things: And
then you better have
good communications
and talk regular with
each other, because
otherwise nothing will
happen.’ (A4)

[In general about all long-
standing contacts:] It is
important that you
meet every now and
then with the people.
Well, | mean, you can
do a lot of Skype and e-
mails internationally,
but | think it is
important in a network
that you meet every
now and then, and
have dinner with
people, and have a
beer ... 1 think it is
important to keep it
together.’ (U8)

‘For collaborations with
hospitals it is also very
important that they are
close, because | want to
talk to a surgeon.’ (U4)

[When comparing several
projects at different
geographical distance, and
discussing the one closest to
the interviewee’s university
and considering the
possibility to use modern
communication for those
projects at greater distance:]
‘And even more stark is the
difference when | compare
those projects with all the
meetings we have in [city/
region where university is
located], it is just because
of the proximity. We can
go out for lunch, and we
discuss things. Otherwise, |
have to drive extra to [city
at a distance], because
then | do not have so much
time, because | go back on
the same day, there is
already a difference there.
Sure, you could work with
videoconferencing these
days, but | am not that far.
So | think it is easier to talk
over the phone.” (A3)

‘With industry it is a bit
different, actually. E-mail
only does not always work,
because | find myself
meeting with them
[industry] more often than |
do with my colleagues and
other professors, for
instance. [...] Perhaps
because on that level
maybe there has to be
more of an official try. | find
this is how it works: Usually
you have to physically
actually go to the company
and meet there, rather
than just sending an e-
mail, which would be
enough for an academic
partner.’ (A12)

‘lon face-to-face contact
in temporary
geographical
proximity:] | mean it's
definitely desirable.
Video conferences
and [video
conferencing software]
are absolutely not
even close to a
personal meeting. So
I've been known to fly
out for a night to
Singapore and back.’
u7)

‘Well, it's more in case
of them
commissioning us to
do the work, and then
obviously strategically
they have an input
into the direction of
the work. So we'd
have meetings every
6 months or
something, that in
terms of the day-to-
day running of the
project, you know
that we'd be
responsible for that.’
(A9)
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Table 2. Academics prefer face-to-face contacts.

Pattern

lllustrative data

Proposition  ‘[...] if | got into the car

3 now, I'll be in Grenoble in
5 h, if need be, and if it's
within Europe, for
example, if | want to go to
Marseille, I'll drive out to
the airport, get on a
plane, and fly there. When
you have a lot to talk
about, you meet
personally, you meet once
every year somewhere.
And if there really is
something urgent, then
you could sit there
together or if you wanted
to discuss more specific,
then you could say: “Now
we go to Zirich and sit
down together for 2 days
and we discuss
something.” We already
had that. So when it is in
Europe, then you get on
the plane, and then you
are there. (B10)
spend a lot of time
[videoconferencing] with
all of these [partners],
especially these three |
mentioned now, so
Person A, Person B, and
Person C. Plenty of my
time is spent really on e-
mails and [video
conferencing software].
[Video conferencing
software]is a key thing,
because that is the quick
and efficient flow of
information that has to go
and come back when we
need answer.’ (B12)

‘| visited them once after
that at the launch of the
project, and since then we
have maintained contact
by means of conference
calls. I think that has been
the case for past almost 2
years. We have a location
[at our disposal] for visits

‘When the contacts are

established,
videoconferencing works.
But, | strongly stick to my
view that you must meet
each other twice a year, sit
at a table together, grab a
bite of dinner, drink a beer
together, and truly stay in
touch like this. So, as soon
as contact exist, then
videoconferencing can
help you to work together
more effectively. But, as |
said, you cannot use
videoconferencing to
establish or maintain ties
with partners, that works
only face-to-face.’ (U2)

‘| think it is usually helpful to

maintain a good exchange
of information and
collaboration to have
regular [video conferencing
software] or conference
calls. We complement that
with meetings [in
temporary geographical
proximity] ... at least every
6 months.’ (A15)

[Talking about projects in

basic research: ] ‘'Some
things are of course easier
to discuss, if you really sit in
the same room, but you
can also discuss many
things very well via
videoconference. [...]
makes up for the lack of

‘[...] the face-to-face,
sometimes it's not
even efficient, because
then you finally get to
meet, and then you
also talk about other
things, but it's more
the creative one, it's
where you discuss a
new project, it's where
we work together with
students.’ (B12)

‘Well, in the academic
world it is not a
necessity that you see
someone face-to-face,
because there is a lot of
e-mail exchange going
on and you might see
someone at a
conference once a year,
which is still enough to
maintain a
collaboration.’ (A12)

‘Mostly audio-
conferences. So we get
on Skype and talk to
each other, within the
European project we
do one teleconference
every month. So yes, it
is important. We
exchange e-mail, we

‘No, of course | mean it
is more efficient if we
can have direct
contact. For instance,
the people in Rome
when they go and
they come. The
amount of work
which is done in a
small amount of time
is bigger. But if we
cannot, then we use
the other ways. It is
efficient and it works.’
(U14)

'So, | hope it [i.e.
usefulness of the tie]
maintains the same
level, but in reality |
expect it to be
weakened because of
the distance. | mean
... it's quite different
| guess if you are able
to see the other
person. | think that
still helps, you know,
just sit down and
have coffee and just
talk things out,
brainstorm ideas, still,
even with the
availability of [video
conferencing
software]. The time
difference also
matters, right, and it's
just not the same. |
try to go back and
forth, but | think
that's just a little bit
difficult physically
and timewise.” (U10)

(Continued)
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Pattern

lllustrative

data

and so on, but we are
trying to save this for
when they are doing the
experiments, so that we
go there for a particular
purpose. But | mean, it
works perfectly fine. And
they [other project
partners] actually
communicate from
different places in the US
as well. We don't even use
video, it's just a
conference call. But we do
exchange documents.’
(B7)

spatial proximity. [...] That
contributes to or that is
advantageous if really
projects ideas or projects
are running.’ (B3)

send papers around
and modifications of
the papers through
electronic means. So
it's extremely
important.” (A6)

Table 3. Other substitutes for (temporary) geographical proximity.

Pattern

lllustrative

data

Proposition

4

‘The expertise that we do
not have here, but other
colleagues elsewhere, that
you can initiate this
relatively straightforward
and the doctoral students
go over there and then
get the info. [When asked
if the interviewee is
referring to face-to-face
contact in temporary
geographical proximity to
the collaborator:] Exactly.’
(811)

‘But, for example the

people from Finland
or Sweden, | have not
been there, their PhD
was here, but the
supervisors were
never here for a long
period of time.” (A6)

i

.. Professor [Name], who
is older than me, but we
have been working
together closely for
several years. We have
two joint PhD students
and we work intensively
[...]11 have a student
now, who is about to go
out to [university where
this professor works, at
geographical distance].
(A8)

‘And then, there is a PhD
student they want to
send from there to here,
and | have master
students, whom | send
from here to [country in
another continent].’ (A4)

(e.g. with modern communication tools), as discussing these themes explicitly would be problematic
for reliability and potentially cause participant bias (Silverman 2013a, 2017).

3.2. Qualitative data analysis

In our data analysis, we followed a three-step approach, departing from a starting list of codes, but main-
taining the necessary openness to alternative theoretical concepts and causal relationships (Siggelkow
2007). In this way, we were able to ensure the validity and reliability of our coding process. In all steps of
the data analysis, we used the MAXQDA 11 software package to aid our qualitative data analysis, i.e. to
perform coding and analysis, as well as to assist interpretation, and in order to create and maintain a
database for our case studies. This software aids researchers in establishing a clear chain of evidence
for case study results, and thereby enhances construct validity (Gibbert, Ruigrok, and Wicki 2008).

In a first step, we departed from theoretical concepts and former findings on causal relationships
in our theoretical framework which had been the basis for our research project. Hence, we started
with a first round of deductive coding of the interview transcripts. In particular, we assigned codes
from a predefined starting list of codes to segments of the transcripts of the interviews. Accordingly,
we coded:

o the type of partner (industrial, academic, or other)
o relevant proximity dimensions (e.g. geographical or cognitive proximity)
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e output(s) (e.g. publications, patents, innovations, PhD dissertations)

o the use of face-to-face communication and/or modern information and communication tools

o ‘other, to categorize any relevant information that we could not otherwise code based on the
starting list

In a second step, we assigned inductive (sub-)codes to the data, in order to enable more detailed
analysis and to aid interpretation of the data. Here, we assigned new codes to some of the segments
labeled ‘other’ during the first round, but also refined coding for other codes from the starting list. For
example, all segments dealing with ‘geographical proximity’ were redistributed to new sub-codes in
order to identify the degree of geographical proximity (differentiating segments referring to partners
at the local, regional, national, European Union, and global level), and all segments pointing to the use
of modern communication tools were assigned additional labels to keep track of what kind of modern
communication tools had been used (e-mail, videoconferencing, audio-only conference calls).

In a third step, we conducted various analyses using the coded data, in order to identify clear pat-
terns in this data, based on (counting and analyzing) code (co-)occurrence. Data related to the ident-
ified patterns was then compiled and reported in separate files, for further inspection and
interpretation. In developing propositions from our data in Section 4, we choose to develop only
propositions that can be supported with clear patterns in our data based on coding, analysis of
our coded data, and interpretation of the qualitative data linked to the potential patterns identified.
We provide illustrative data, both in the text as well as in additional tables, with all propositions. Our
approach to coding data, analyzing data, interpreting data, and reporting the results is a well-estab-
lished procedure, safeguarding the internal validity of findings against problems such as ‘anecdotal-
ism’ (Gibbert and Ruigrok 2010; Silverman 2013b).

4. Academics’ collaborations: face-to-face contacts and (partial) substitutes
4.1. Face-to-face contacts add personal and social proximity to academics’ ties

In order to form and maintain their collaborations, the academics in our sample prefer to have face-
to-face contacts with their partners as they want to add a social and personal dimension to their
relationships in order to build trust and capture the tacit elements of the knowledge transferred
and created. As Interviewee U8 puts it:

... you can do a lot of Skype and e-mails internationally, but | think it is important in a network that you meet
every now and then, and have dinner with people, and have a beer ... | think it is important to keep it [the
tie] together.

Trust building depends a lot on whether or not partners get along personally, i.e. on the personal
proximity between them. Some academics feel very strongly about this:

| am quite happy to travel to the far-east to get something done with somebody agreeable, rather than walk
across campus and deal with some miserable guy. | would rather fly sixteen hours to avoid that and work with
somebody who is fun to work with. Yeah, if you don’t have the personal chemistry it just isn't going to happen.
You won't be able to trust each other or to get things done. (Interviewee U7)

We provide additional illustrative data of the proposition postulated below in Table 1.

Proposition 1: In order to add personal and social proximity to their professional relationship, European academics
at universities of technology rather use face-to-face contacts than modern communication tools in their collab-
orations with both academic and industrial partners.

4.2. University-industry ties call for face-to-face contacts

In contrast to ties with other academics, university-industry ties call for face-to-face contacts (e.g.
Interviewee U5), both to form these ties, as well as during the collaboration:
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e '...because he had to join one of our programs as a student to learn about the production of [a
product used in road construction], he was with us for half a year [...] This all went well, and from
these contacts a long tradition of collaboration emerged’ (Interviewee A1 about the formation of a
tie with an industry partner)

e ‘Usually you have to physically actually go to the company and meet there, rather than just
sending an e-mail, which would be enough for an academic partner.’ (Interviewee A12 about
ongoing projects with industry partners)

With their industrial partners academics in our sample only use modern communication tools for
minor practical matters, such as setting up meetings or exchanging documents. Yet they are usually
uncomfortable in dealing with research content with their industrial partners by using modern com-
munication tools. Hence, the academics organize major constituents of their research (e.g. reporting
and discussing progress, experimentation) with their industry partners almost exclusively face-to-
face. They find it very important to meet frequently and face-to-face with their industrial partners.
This becomes very clear in the example of Interviewee U4 who stresses that s/he wants to ‘talk to
the surgeon’ in person. Many others also report this approach to their collaborations with industry
partners, e.g.. B10 that he seeks face-to-face contact when developing applications for citizens
using his research; A13 goes on location to record technical data for industry partners; for A4 the
most important industry partner has chosen to locate right next door to the university to have
more face-to-face contact; and U5 describes how his collaborations with industry tend to alternate
between brief periods of frequent face-to-face contact to start-up research and report on research
findings and other, more lengthy periods of no contact at all when (contracted) research is being con-
ducted. Given this need for face-to-face contacts, the academics usually choose their industrial part-
ners in rather close geographical proximity; if for some reason they cannot, we find that they travel in
order to meet face-to-face or, in one case, collaborate at a distance assisted by local intermediaries
on-site of the industry partner.

Hence, it appears academics in our sample need more face-to-face contacts with their industrial
than with their academic partners in order to overcome the cognitive and organizational distance
described in the above. Indeed, our analyses surface three reasons why here academics rely more
on face-to-face communication with their industrial partners than with their academic partners, all
of which are related to organizational and/or cognitive distance. First, the task at hand is different
in nature, as it is more applied. Face-to-face meetings enable partners to see, hear, and even
touch experimental outcomes (Interviewee B10 and Interviewee UT11). Second, ties with industry,
and specific projects with industry partners, are more formalized than ties with other academics.
With industrial partners ‘there has to be more of an official try’ (Interviewee B12). This means that
face-to-face meetings are at times a requirement, particularly when a funding institution is involved,
or at least academic partners feel that industrial partners expect them to report about the project in
face-to-face meetings (Interviewee A9). Third, the division of labor between partners is clear-cut and
requires regular exchange, certainly when industry partners commission work to the university (i.e.
contract research), as in the case of the collaboration discussed by Interviewee A9. Therefore, partners
need to update one another on a regular basis.

Proposition 2: To overcome cognitive and organizational distance European academics at universities of technol-
ogy regard their face-to-face contacts as crucial when collaborating with industrial partners.

4.3. Academic collaborations: modern communication tools and proximity as substitutes

In general, being geographically close means that partners have more time, and time they can use
to not only talk business (i.e. discuss the particular research project at hand), but also to discuss
and exchange other information over lunch or dinner (see Interviewee U8, and Interviewee A3,
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Interviewee U2). From the data we can derive that academics in our sample use temporary or
occasional face-to-face contacts (i.e. via temporary geographical proximity) to form ties with
other academics:

+ ‘the more creative one, it is where you discuss a new project’ (Interviewee B12 about the nature and
the use of face-to-face contacts)
¢ ‘because of talks when we met at a workshop’ (Interviewee U2 about the formation of a tie)

Often, collaboration partners have spent time together before, e.g. when one partner was a visit-
ing scholar at the other partner’s institute (e.g. Interviewees B7 and A8), when they shared employers
for a brief or longer period of time (e.g. as post-docs, Interviewee A7), or when they met at conferences
regularly organized by their community (e.g. Interviewees U5 and U6). After initially forming collabor-
ations, academic partners keep making use of temporary or occasional face-to-face contacts, but also
rely heavily on modern communication tools. However, yet again, interviewees prefer face-to-face
contacts over modern communication to work with academic partners as well. The interviewees
report three reasons why temporary face-to-face contacts remain important (see Table 2):

* to make considerable progress in research projects in a limited amount of time
(e.g. Interviewee U14)

¢ to deal with, and to resolve, complex problems arising in joint research
(e.g. Interviewees B10 and B12)

e to ‘maintain’ (the strength of) existing ties
(e.g. Interviewee U2)

In Table 2 we provide additional illustrative segments from the data, in which academics explain
why they prefer to have regular face-to-face contacts. Yet despite their clear preference for face-to-
face contacts, and without exception, the interviewees do use modern communication tools to stay
in touch at times when face-to-face contact is neither necessary nor efficient. This applies to all kinds
of academics in our sample, because there are no clear differences in the use of modern communi-
cation tools related to, for example, age, tenure, and research orientation. Only three out of forty-five
academics in our sample indicate that they do not like to use modern communication tools in their
collaborations with other academics. Yet the same three interviewees do report regular use of these
modern communication tools nonetheless, indicating that although they prefer temporary face-to-
face contacts, distance and efficiency forces them to use modern communication tools. All other aca-
demics use these tools to substitute permanent geographical proximity, in most cases quite exten-
sively (they use the tools frequently and across many or all of their collaborations with other
academics), and in a small number of cases almost exclusively, albeit always in specific projects or
with specific collaborators (e.g. U11 report three collaborations with other academics in which
research projects were conducted and published without any face-to-face interaction between the
collaborators). Our results suggest that modern communication tools are used at a large scale to coor-
dinate projects, to exchange information on routine and urgent tasks, and to work on specific parts of
research projects consecutively. Hence, the day-to-day collaboration between academics in our
sample takes place largely by communicating via e-mail, videoconferencing, and conference calls
(audio only). Based on further analysis of the data segments coded as referring to the use of
modern communication tools (often times combinations thereof), we can identify that the vast
majority of academics who use modern communication tools use e-mail (70%), followed by consider-
able use of videoconferencing (52%), as well as conference calls with audio only (33%).

Proposition 3: In order to substitute permanent geographical proximity, European academics at universities of
technology successfully use a combination of temporary face-to-face contacts and modern communication
tools in their collaborations with their peers in academia.
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4.4. PhD students as substitutes for face-to-face contacts between academics

There are quite a number of senior academics in our sample who work in different locations and
choose to collaborate via PhD students. We find seventeen interviewees who report about the
role of PhD student as substitutes to face-to-face contacts between the collaborating academics,
in four cases these PhD students also serve as a broker between the academics and industry partners,
and in one case even graduate students take on this brokerage role. As interviewee A6 puts it:

..., for example the people from Finland or Sweden, | have not been there, their PhD was here, but the super-
visors were never here for a long period of time.

For these senior academics the regular exchange of students who successfully carry out their research
projects by working in both locations seem to be trust building. Interviewee A4 describes it as follows:

And then, there is a PhD student they want to send from there to here, and | have
master students, whom | send from here to [country in another continent].

Please find additional segments from our interviews supporting this pattern in Table 3. It is mostly
through joint PhD students or via each other’s PhD students that these academics interact with
their collaborators (e.g. Interviewee A6). The PhD students serve as junior brokers between the aca-
demics jointly supervising them. Therefore, the academics themselves have a decreasing need to
meet face-to-face with their peers in such cases.

In one case an academic even published several times with another academic s/he has never met
because of the brokerage of a PhD student. a single and, hence, exceptional case in our sample, an
academic from ETH Ziirich doing use-inspired research had published several times with someone s/
he never met before or after. Prior to this joint work, the collaboration partner had had conducted
experiments in his/her lab for the academic in our sample, and had also had one of his/her PhD stu-
dents visiting for a period of time. Both of these events seem to instil sufficient confidence in mutual
research interest, and sufficient trust between the partners, in order for them to publish together in
this case.

Proposition 4: When supervisors are situated in different locations and/or organizations, PhD students can serve
as junior brokers, and replace face-to-face contacts between the supervisors themselves.

5. Discussion: face-to-face contacts still important in the era of modern
communication

Our results contribute to shedding light on whether, when, and how academics use face-to-face con-
tacts, as well as whether, when, and how (i.e. by what means) they substitute them. Our results
confirm that face-to-face contacts remain important in the era of modern communication. In
general, academics in our sample prefer face-to-face contacts when forming and maintaining their
research collaborations (see Proposition 1 in Section 4.1). This result is in line with former findings
(e.g. Hoekman, Frenken, and Tijssen 2010; Morgan 2004). More particularly, our results indicate
that combining cognitive proximity with personal proximity enables and accelerates academics’ col-
laborations. With this we support former findings indicating that face-to-face contacts help to estab-
lish personal proximity (Werker, Ooms, and Caniéls 2016), adding social information and
psychological motivation to the professional tie (Grabher and Ibert 2006; Storper and Venables 2004).

The role of face-to-face contacts depends on the kind of partner academics collaborate with. In
particular, academics in our sample heavily use face-to-face contacts with their industrial partners
(see Proposition 2 in Section 4.2). The interviewees stress that face-to-face contacts help them to
overcome cognitive and organizational distance between their industrial partners and themselves.
Academics have a greater cognitive distance to their industrial partners compared to their academic
partners, because industrial partners focus on their practical problems at hand (cf. this and the follow-
ing Ambos et al. 2008; Lam 2010). In contrast, academics want to build up an area of expertise and
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contribute to scientific advances in their area of expertise, even when doing pure applied research.
Academics have a greater organizational distance to their industrial partners compared to their aca-
demic partners, because although academics may value the practical outcomes of research, they will
generally also aim at generating publications from their research. In contrast, industrial partners may
rather keep research outcomes secret for a while, in order to be able to capture value from inno-
vation. Industrial partners are certainly much less interested in publications anyway. Hence, in univer-
sity-industry collaborations partners do not pursue the same goals. This even means that their time
horizons differ, i.e. academics tend to be more interested in long-run contributions and industrial
partners in short-run solutions. So, frequent face-to-face contacts are crucial to help academics to
overcome the cognitive and organizational distance with their industrial partners. Furthermore, as
was pointed out in Section 2.2.1, temporary geographical proximity may enable the repeated face-
to-face interaction that is necessary to build trust with the industry partners. Trust was identified
as important mechanism by which firms coordinate their collaborations with external partners
(e.g. Filippetti and D'lppolito 2017).

While academics in our sample prefer face-to-face contacts when collaborating with their peers
(see Proposition 1 in Section 4.1), also in this type of collaboration, they (partly) substitute face-to-
face contacts on a regular basis. These academics do so because they need to connect to and
exchange knowledge with, partners who are nationally and internationally dispersed. If they are
unable to connect to these partners they would considerably limit their knowledge base and,
hence, their research potential (Bathelt, Malmberg, and Maskell 2004). Our results point at three
(partial) substitutes of face-to-face contacts: (1) temporary face-to-face contacts, (2) modern com-
munication tools, and (3) junior brokers. With their peers, academics are cognitively and organization-
ally much closer than with their industry partners. Therefore, they can more easily form and maintain
ties with them without relying on permanent geographical proximity, which they would otherwise
use to enable frequent and considerable face-to-face contact with their partners. To successfully col-
laborate on research projects with other academics they often use a combination of two substitutes
of face-to-face contacts: temporary geographically proximity enabling temporary face-to-face con-
tacts (e.g. occasional meeting at conferences and workshops or occasional joint stays at one research
organization), and modern communication tools in order to interact at geographical distance (prop-
osition 3 in Section 4.3). This is line with findings suggesting temporary geographical proximity
including face-to-face contacts can already go a long way to build trust between partners (e.g.
Rychen and Zimmermann 2008; Torre 2008; Werker, Ooms, and Caniéls 2016).

Our results point at junior brokers who help to substitute face-to-face contacts between aca-
demics. PhD students can act as junior brokers when their supervisors work in different locations.
As such, they are substituting regular face-to-face contacts between their supervisors. In doing so,
they limit both the need for permanent as well as temporary geographical proximity between
their supervisors (see proposition 4 in Section 4.4). This brokerage role for PhD students is one
that is not much considered in the literature to date, as studies of brokerage in academic networks
point mostly at roles for senior academics who manoeuvred gradually into a brokerage position in
the network through patenting and publishing (Forti, Franzoni, and Sobrero 2013; Lissoni 2010).
These typical brokerage roles are held by academics in what could be considered ‘strategic positions’
in the overall network. Yet our findings point to junior brokers that the quantitative measures used to
analyse social networks’ structure (e.g. patent and publication data) have not revealed. Our qualitat-
ive study puts forward the idea that although more senior academics may hold strategic brokerage
positions in the overall collaborartion networks of academics, the ‘actual’ brokerage on a micro-level
is via more junior brokers, such as PhD students.

6. Conclusions

Our results add to the theory about face-to-face contacts in collaborations by analyzing the use of
potential substitutes and their relationships in detail, instead of only focusing on a single potential
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substitute. We show that face-to-face contacts are closely intertwined with and complemented by
other mechanisms of coordination and communication, particularly modern communication tools,
junior brokerage, as well as personal, social, cognitive and organizational proximity. By analyzing
45 interviews with academics at five leading European universities of technology, we answer to
earlier calls for the identification of intangible and tangible factors underlying tie formation and main-
tenance, i.e. those factors that go beyond the information obtainable from publication data and other
guantitative measures (Bozeman, Fay, and Slade 2013).

Our findings offer some hints for academics, university managers, and policy makers. Academics
themselves may be more confident in using substitutes for face-to-face contacts when collaborating
with their peers in other locations, because we provide evidence that others have been doing this
successfully on a regular basis. The same holds for using PhD students as junior brokers. Moreover,
university managers and policy makers who want to stimulate university-industry collaborations may
wish to support face-to-face contacts between (potential) partners.

Several open and new research questions emerge from our results. Our finding that academics use
temporary geographical proximity together with modern communication tools to substitute for face-to-
face contacts when collaborating with their peers deserves further elaboration. So does our result on
PhD students as junior brokers bridging between their supervisors who work in different locations.
First, these results raise questions such as whether these substitutes may lead to trade-offs in terms
of quality and quantity of collaborative research output, and if so, to what extent the benefits of
using these substitutes exceed the cost? Second, PhD students as junior brokers indicate that senior aca-
demics may depend on junior academics to secure and hold their strategic positions in academics’ net-
works. Particularly, it may be valuable to further investigate our understanding of academics networks
beyond quantitative measures that visualize network structure. Our results stress the need for further
research into questions about how academics can attain and keep strategic positions in their networks.
That is, to what extent does having PhD students in the form of junior brokers aid academics in this
respect? Could there be yet other ways to attain and keep these positions? Third, our results reaffirm
prior findings (e.g. Werker, Ooms, and Caniéls 2016), in illustrating that a combination of personal,
social, cognitive, organizational and geographical proximity isimportant for the formation and mainten-
ance of ties. It would be interesting to find out whether this also the case when studying quality, quan-
tity, or impact of collaborative research output. Fourth, our data reveals that often e-mail or only audio
solutions suffice to substitute face-to-face contacts. In this context, a systematic investigation of what
modern communication tools are used by whom for which purposes during collaboration would be
welcome. Finally, although the European academics at universities of technology in our sample were
interviewed about their collaborations with other academics from around the globe, the dynamics of
collaborations of academics at other types of universities or in other continents may still vary (e.g. cul-
tural customs may affect the perceived value of face-to-face interactions). Future research could aim to
investigate collaborations by academics in other types of universities or in other continents.
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