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a  b  s  t  r  a  c  t

Social  networking  sites  are  an  increasingly  important  tool  for  career development,  especially  for  highly
skilled  individuals.  Moreover,  they  may  constitute  valuable  sources  of  data  for scholars  and  policy  mak-
ers. However,  little  research  has been  conducted  on  the  use  by highly  skilled  individuals  of those  social
networks.  In this  paper,  we focus  on  PhD  graduates,  who  play  an  important  role  in the  innovation  process
and  in  particular  in knowledge  creation  and  diffusion.  We  seek  to  increase  understanding  of  the  deter-
minants  that  induce  PhD  graduates  to register  on LinkedIn  and to develop  wider  or  narrower  networks.
Controlling  for  the most  relevant  individual  characteristics,  we  find  that  (i)  PhD holders  moving  to the
nternational mobility
inkedIn
hD graduates
octorate holders
esearchers mobility

industry  sector  are  more  likely  to  have  a LinkedIn  account  and  to  have  a larger  network  of connections
in  LinkedIn;  (ii)  PhD  holders  are more  likely  to use  LinkedIn  if  they  have  co-authors  abroad;  and  (iii) they
have  wider  networks  if  they  have  moved  abroad  after  obtaining  their  PhD.  In  light of  our  analyses,  we
discuss  the  usefulness  of  – and  main  concerns  about  – the  adoption  of  LinkedIn  as  a  new  data  source  for
research  and  innovation  studies.

©  2017  Elsevier  B.V.  All  rights  reserved.
. Introduction

Today, the routine practices of everyday life have incorporated
nternet services and social networking sites (SNSs). Among other
spects, the spread of the Internet has had a great impact on pro-
essional lives. This is due to the pivotal role of information in
abor markets (Autor, 2001) and in the development of profes-
ional networks. In particular, the Internet may  have important
mplications for the careers of highly skilled individuals (Acemoglu,
998; Cairncross, 2001; Varian, 2010). Not surprisingly, the use of
he Internet is significantly more widespread among highly skilled
orkers than among low-skilled ones. However, little research

as been conducted on how highly skilled individuals use Internet
pplications and, in particular, SNSs.

Some studies provide evidence on the effect of the diffusion of
roadband infrastructure on employment at an aggregated level
Please cite this article in press as: Baruffaldi, S.H., et al., Determinants
on LinkedIn. Res. Policy (2017), http://dx.doi.org/10.1016/j.respol.201

see for instance Czernich, 2014). Other evidence suggests that
nternet-based technologies are effectively adopted in order to
stablish collaborations and networks at greater geographical dis-
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048-7333/© 2017 Elsevier B.V. All rights reserved.
tances among universities and firms (Ding et al., 2010; Forman
and van Zeebroeck, 2012; Hoekman et al., 2010). Few authors
have investigated the use of specific Internet platforms. As noted
by Zide et al., “most of the empirical research on SNSs [. . .] has
focused on Facebook”, a non-professional site, even when study-
ing recruitment processes (Zide et al., 2014). Finally, in academia,
some studies have demonstrated that a large number of researchers
increasingly make strategic use of Internet-based tools (emails,
personal web  pages, SNSs) to coordinate team activities, promote
their competences and professional profiles, disseminate scientific
results and establish new connections (Bar-Ilan et al., 2012; Barjak,
2006a; Barjak et al., 2007; Mas-Bleda and Aguillo, 2013; Walsh
et al., 2000; Ward et al., 2015; Winkler et al., 2010).

In this work, we contribute to knowledge on this topic by ana-
lyzing the use of LinkedIn’s SNS by PhD holders graduated from
two European institutions: the Politecnico of Milan in Italy, and the
École Polytechnique Fédérale de Lausanne in Switzerland.

We focus on PhD holders, given their high level of qualification,
and their importance in the creation and transfer of knowledge
(Casey, 2009; Stephan, 2012). PhD holders play an important role
 of PhD holders’ use of social networking sites: An analysis based
7.01.014

in the innovation process, in pure and applied research, and espe-
cially in the transfer and diffusion of knowledge (Herrera et al.,
2010; Zellner, 2003) and its economic exploitation (Agrawal, 2006;
Herrera and Nieto, 2015). The number of students awarded a doc-

dx.doi.org/10.1016/j.respol.2017.01.014
dx.doi.org/10.1016/j.respol.2017.01.014
http://www.sciencedirect.com/science/journal/00487333
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orate each year has increased greatly worldwide in recent years
Bloch et al., 2015), and the job searching strategies of younger
enerations are changing nature thanks to the Internet-based tech-
ologies (Smith, 2015). Consequently, understanding how SNSs
re adopted by PhD holders, and how they influence their profes-
ional trajectories, has implications for the debate on the modes of
reation and transfer of knowledge. Furthermore, insights on the
ynamics of this emerging digital environment can help policy-
akers to develop adequate policy responses.

Specifically, we intend to shed light on the actual use of SNSs
y PhD holders by analyzing the determinants that correlate with
hD holders’ probability of registering on LinkedIn and developing
ider networks. We  focus on three potential determinants for the

se of LinkedIn: sector mobility (from academia to industry), inter-
ational mobility, and professional collaborations (measured with
he number of co-authors in scientific publications). Indeed, not all
hD holders – like not all professionals – are registered on LinkedIn,
nd those that have an account on this SNS do not have the same
umbers of “connections”: whereas some are connected only with
heir closest colleagues, others have a network with hundreds or
ven thousands of connections.

As noted by Burke et al., studies on SNSs “generally differentiate
heir use based on motivations, rather than actual behavior. This
ocus on motivation occurs in part because fine-grained behavioral
ata are not available, while survey measures of users’ attitudes
re easy to collect” (Burke et al., 2011). Our study focuses on fine-
rained behavioral data instead of users’ declared motivations. We
ave used university data, curricula vitae, the Scopus database, and
inkedIn data to create a novel dataset on PhD holders’ behavior
uring and after graduation.

Using this unique dataset, our study contributes to the literature
n two ways. On the one hand, we test simple hypotheses on the
eterminants of social networking site presence and its extent for
hD holders. On the other hand, in light of our analyses and results,
e discuss the value and the limits of LinkedIn as a new data source

or research on highly skilled workers. For instance, LinkedIn may
rovide important data with which to solve the important policy
roblem of PhD holder employment caused by the limited num-
er of opportunities in academia and the mismatch between PhD
olders’ skills and expectations and the needs of industry (Huisman
t al., 2002; Mangematin, 2000; McAlpine and Emmioğlu, 2015;
ogueira et al., 2015; van der Weijden et al., 2016; Wendler et al.,
012).

The paper is organized as follows. Section2 contains the lit-
rature review and presents the research hypotheses. Section 3
xplains the data and the methodology used. Section 4 describes
he results. Section 5 discusses the results obtained and concludes.

. Literature review and hypotheses

The importance of social networks is widely acknowledged. A
erson’s location in social networks determines the type of posi-
ions to which s/he has access. Consequently, social networks
etermine the way in which the positions with the best rewards
re assigned (Granovetter, 1990; Lin and Dumin, 1986). Moreover,
he social and economic resources, actual or potential, that a person
an access depend on the social network to which s/he belongs, the
ocation that s/he occupies within it, and the number, character and
trength of the ties that s/he maintains: social networks increas-
ngly shape people’s work lives (Bourdieu, 1986; Burke et al., 2011;
ranovetter, 1990; Lin and Dumin, 1986).
Please cite this article in press as: Baruffaldi, S.H., et al., Determinants
on LinkedIn. Res. Policy (2017), http://dx.doi.org/10.1016/j.respol.201

SNSs make it possible to expand one’s social network beyond
ne’s initial position by establishing or maintaining connections
ith people that would be otherwise unreachable due to institu-

ional or geographical constraints. Expanding one’s social network
 PRESS
olicy xxx (2017) xxx–xxx

is more than just delivering information about oneself; it entails
interactions with which to corroborate the information exchanged.

Information plays a crucial role in career decisions and pro-
fessional collaborations, especially for highly skilled workers
(Montgomery, 1991; Pezzoni et al., 2012; Ponzo and Scoppa, 2010).
Owing to the existence of significant information asymmetries,
highly skilled workers need to signal quality and competences in a
given domain, to screen the characteristics of potential employers
or collaborators, and to exchange information with existing col-
laborators. Long before the existence of the Internet, economists
and sociologists questioned the relative importance of formalized
and codified sources of information (e.g. curricula vitae) and infor-
mal  channels (e.g. referrals and personal social networks). On the
one hand, qualifications and formalized sources are necessary; on
the other, an individual’s access to additional information, and its
validation, is contingent upon his/her social position, as well as
on the nature of informal social ties. Accordingly, social capital,
defined by Bourdieu as “the aggregate of the actual or potential
resources which are linked to a durable network of more or less
institutionalized relationships of mutual acquaintance or recogni-
tion” (Bourdieu, 1986, p. 248), is fundamental.

The Internet, and in particular SNSs, have implications for both
channels (Atasoy, 2013; Autor, 2001; DiMaggio and Bonikowski,
2008). First, they make it possible to communicate formalized
information (e.g. personal profiles) at any geographic distance, and
potentially without intentional transactions. Second, they make it
possible to maintain contacts and create new ones (e.g. through
the system of connections). Notably, SNSs provide such services
for free, thus lowering the costs of these information exchanges to
their historic minimum.

However, some authors have noted that costs in the use of such
tools still persist in the form of the time spent on using them
(Brynjolfsson and Oh, 2012; Greenwood and Kopecky, 2013).

In what follows, for each of the professional factors of interest
(sector mobility, international mobility, and international collab-
orations) we first present the literature that has discussed their
determinants and consequences, and then outline our hypotheses
on their expected relation with the use of SNSs.

2.1. Researchers and sector mobility

The literature on the sector mobility of PhD holders has focused
on the factors that induce them to move to the private or public sec-
tor outside academia. It finds that both individual characteristics
and scientific fields are important, besides the scarcity of available
positions in the university sector (Bloch et al., 2015; Herrera and
Nieto, 2015; Mangematin, 2000). PhD holders with previous experi-
ence in the private sector, who  have collaborated with private firms
during their studies, whose research has a commercial potential, or
who have valuable patents are more likely to move to the private
sector or to become entrepreneurs (Crespi et al., 2007; Fritsch and
Krabel, 2012).

In particular, Crespi et al., on analyzing determinants of mobility
from academia to business, found the presence of a strong effect
of seniority on mobility, while they found no impact of scientific
productivity (Crespi et al., 2007).

PhD students are divided equally between those who want
to move to the private sector and those who want to remain in
academia. The latter are more committed to publishing and less
interested in economic factors, thus demonstrating a greater “taste
for science” (Mangematin, 2000; Roach and Sauermann, 2010).
 of PhD holders’ use of social networking sites: An analysis based
7.01.014

Because PhD holders are aware of the limited career oppor-
tunities in academia, they consider a professional career in the
private sector to be one of the possible outcomes of their educa-
tional investment. Once they have moved into the private sector,

dx.doi.org/10.1016/j.respol.2017.01.014
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hey rarely move back to the academic one (Cruz-Castro and Sanz-
enéndez, 2005).

PhD holders are accustomed to using the Internet and SNSs; but
his does not imply that they are prepared to use them to sup-
ort their careers. There are very few specific PhD classes related
o career preparation, and the use of SNSs to support career prepa-
ation is very rare (Collins et al., 2012).

.2. PhD holders’ sector mobility and LinkedIn

We  assume that the adoption of LinkedIn, and the number of
onnections within it, of PhD holders is primarily related with their
rofessional career choices. We  consider the decision to move to

ndustry rather than continue the academic career. The decision
o move to industry may  affect the probability of LinkedIn use
ecause PhD holders usually lack a network of relations with busi-
ess and are interested in building a social network using LinkedIn

or self-promotion, and to acquire information on the available job
ffers and the characteristics of employers. On the other hand, PhD
olders who continue their academic careers can rely largely on
lternative mechanisms to access and disclose information, such
s personal professional networks or face-to-face meetings at con-
erences. Moreover, in academia, the quality of a scholar is mainly
valuated by his/her articles, i.e. the number of his/her publications
nd the citations received (Siow, 1991).

The expectation that PhD holders moving to the business sector
re more likely to have a LinkedIn account may  seem straightfor-
ard. However, to the best of our knowledge, it has not yet been

ddressed in the literature, and no evidence has been provided on
he matter.

PhD holders can rely on other, traditional, services. Or they can
xploit their existing social networks built in academia or else-
here, and not use a SNS. Secondly, because of the shortage of

cademic positions in relation to the number of new PhD holders
Mangematin, 2000; Martin-Rovet, 2003), even those PhD holders
ho aspire to an academic career may  use LinkedIn to build a social

etwork: the latter could prove useful if they are forced to seek
mployment in the business sector. In general, it is not obvious a
riori that PhD holders moving to industry are more likely to use
inkedIn than PhD holders remaining in academia.

For these reasons, we advance and test the following hypothesis:

1a. PhD holders moving to the industry sector are more likely
o have a LinkedIn account

Moving to industry coincides with entry into new professional
etworks and communities. By contrast, mobility within academia
ore often takes place through existing professional networks and

s more likely to lead to the creation of redundant connections.
herefore, PhD holders who switch to industry will have stronger

ncentives to actively maintain and exploit their existing social net-
ork in order to establish new professional connections. In short,

hD holders moving to industry will try to expand their social net-
orks and will have a higher propensity to use SNSs to manage their

onnections. Therefore, we formulate the following hypothesis:

1b. PhD holders moving to the industry sector have larger net-
orks of connections in LinkedIn

.3. Researchers and international mobility

International mobility has always characterized scientists’
areers (Gaillard and Gaillard, 1997). However, the initial move-
Please cite this article in press as: Baruffaldi, S.H., et al., Determinants
on LinkedIn. Res. Policy (2017), http://dx.doi.org/10.1016/j.respol.201

ent from Europe to the USA, and later from less developed to
ore developed countries, was generally a permanent transition

riven by economic determinants. This led to scientific mobility
eing likened to the general migrations of highly skilled workers
 PRESS
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(Brandi, 2001). Today, migration flows involve an increasing num-
ber of countries in a new context characterized by new models of
international scientific collaboration (Gaillard and Gaillard, 1997).
The globalization of scientific research and the academic sector
increases the international mobility of scientists among different
categories of highly skilled workers (Altbach and Knight, 2007;
Chan and Dimmock, 2008; Freeman, 2010; Lauring and Selmer,
2010; Mahroum, 2000b; Qiang, 2003; Rostan and Ceravolo, 2015).
This comes about in a context of expanding higher education world-
wide, growing numbers of international students, and increasing
international collaborations (Freeman, 2010). In this new context,
the majority of movements are not definitive but temporary, and
they involve multiple destinations (Newland, 2009). However, a
considerable number of researchers will not return to their coun-
try of origin (Van Bouwel, 2010), and temporary movements can
become permanent (Baláz et al., 2004).

Economic needs may  still motivate the international mobility
of scientists (Golub, 2002; Mahoney, 1979) when basic economic
opportunities are lacking in the country of origin, or, in the case
of return mobility, when economic growth in the country of ori-
gin is significant compared to that of the host country (Borjas and
Bratsberg, 1996; Khoo et al., 2008). Similarly, personal or family
reasons and constraints may  also explain the international mobil-
ity decisions of scientists (Baláz et al., 2004; Dustmann and Weiss,
2007).

However, researchers’ mobility is often more strongly related
to specific professional considerations (Baruffaldi and Landoni,
2016; Mahoney, 1979; Mahroum, 2000a; Merton, 1973; Salt, 1997)
such as: independence and level of responsibility (Azoulay et al.,
2011; Roach and Sauermann, 2010; Sauermann and Cohen, 2010),
and better opportunities to advance their careers, exchange ideas
and broaden their knowledge (Gaillard and Gaillard, 1998; Grubel
and Scott, 1966; Mahroum, 2000b; Meyer, 2003). In many cases,
researchers move abroad within the context of an international
community in order to create and maintain international knowl-
edge networks (Jöns, 2009; Mahroum, 2000a; Trippl, 2013), or
sometimes because they are participating in specific programs (Ota
and Watanabe, 2007).

2.4. PhD holders’ international mobility and LinkedIn

As said, LinkedIn is a tool that allows professional self-
promotion where a person can disclose positive information about
him/herself and signal quality. Personal networks and face-to-face
contacts are the main alternative mechanisms with which to attain
the same objective within academia or in order to move to industry.

As noted by several authors, personal networks have great
importance as sources of information on employment oppor-
tunities. The large majority of workers have found their jobs
through these networks, and firms use employee referrals to fill
job vacancies for many reasons, among them adverse selection in
the labor market (Greenwald, 1986; Ioannides and Loury, 2004;
Montgomery, 1991; Ponzo and Scoppa, 2010).

Geographic proximity alone also facilitates the creation of new
and purposeful connections by enabling, whenever necessary,
face-to-face meetings. SNSs are tools able to overcome, to a cer-
tain extent, geographic boundaries and information asymmetries
(Autor, 2001; Varian, 2010).

Researchers move internationally mainly within international
knowledge networks (Ackers, 2005; Mahroum, 2000a,b; Franzoni
 of PhD holders’ use of social networking sites: An analysis based
7.01.014

et al., 2014; Scellato et al., 2015). Based on these considerations, we
expect that PhD holders who move internationally to new coun-
tries are more likely to adopt SNSs to remain in contact with their
previous colleagues and to start connecting with new ones:

dx.doi.org/10.1016/j.respol.2017.01.014
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2a. PhD holders moving to a country different from the one
here they obtained their PhD are more likely to have a LinkedIn

ccount

Again, similarly, and with arguments analogous to those apply-
ng to sectoral mobility, international mobility will more likely
oincide with the expansion of the professional networks of PhD
olders. Notably, PhD holders moving internationally may  also use
NSs more extensively in order to keep in contact with connections
eveloped where they obtained their PhD.

2b. PhD holders moving to a country different from the one
here they obtained their PhD have larger networks of connections

n LinkedIn

.5. Researchers and international collaborations

Collaboration is a further crucial factor characterizing scien-
ific and research activities. As noted by Beaver et al., collaboration
originated, developed, and continues to be practiced as a response
o the professionalization of science” (Beaver and Rosen, 1978). The
ncreasing level of quality required for publication in high impact
ournals, opportunities to use and share the costs of large scientific
nfrastructures, and the increasing breadth of data adopted, among
ther factors, have driven an increase in collaboration across insti-
utional and national boundaries (Jonsen et al., 2013; Zhou and Lv,
015). Using co-authorship as an indicator of international collab-
ration, several studies have found a significant increase in the
umber of collaborations over time, particularly across national
orders (Hoekman et al., 2010; Leydesdorff and Wagner, 2008).
o-authored papers receive a higher number of citations, which
enerally increase with the number of co-authors. Moreover, arti-
les published through international collaborations achieve higher
mpact than those published through domestic collaborations (Katz
nd Martin, 1997; Ronda-Pupo et al., 2015). While this evidence
ertainly reflects a difference in the quality of research, inter-
ational research collaborations appear to benefit from a sort of
bonus effect” simply because they are international (Kato and
ndo, 2013).

If international collaborations reward authors and increase their
cademic excellence, this in turn, in a virtuous circle, enables them
o increase international collaborations (Abramo et al., 2011; Jeong
t al., 2014). Conversely, those who do not collaborate internation-
lly may  suffer from some sort of “accumulative disadvantage” in
erms of both resources and prestige (Kwiek, 2015).

The development of international research collaborations
epends on the characteristics of individual institutions and
esearchers, and in particular on their disciplines (Rostan and
eravolo, 2015), as well as cultural, political and geographical fac-
ors (Zhou and Lv, 2015).

International collaborations are mainly initiated by individ-
al researchers on the basis of their interests and objectives
Leydesdorff and Wagner, 2008; Wagner and Leydesdorff, 2005).

Initiatives by individual researchers lead to the development of a
etwork of international collaborations that is extremely dynamic.

t takes the form of a system that is self-organized, often regardless
f national research systems but with effects on them, and influ-
nces the organization of science globally (Leydesdorff and Wagner,
008; Wagner and Leydesdorff, 2005). In this context, SNSs may
ave an “equalizing force” (Ding et al., 2010) because they provide
Please cite this article in press as: Baruffaldi, S.H., et al., Determinants
on LinkedIn. Res. Policy (2017), http://dx.doi.org/10.1016/j.respol.201

pportunities for international collaboration to researchers on the
argins of the academic community. It is noteworthy that access

o the Internet and equality of access to online sources per se do not
ave this equalizing effect, as found by Barjak (2006b).
 PRESS
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2.6. PhD holders’ international collaborations and LinkedIn

PhD holders, besides specific research networks such as
Research Gate and Academia.edu, may  use LinkedIn to dissem-
inate their research’s results, to promote themselves and their
networks, and to manage their academic collaborations. They may
also be interested in showing, inside and outside academia, the
extent of their networks and their role in society as one of the
means to achieve the independence and autonomy that they need
(Martin-Rovet, 2003). Moreover, linkages with companies and
applied research have been shown to be of interest to many aca-
demic researchers (Calderini et al., 2009; Thorn and Holm-Nielsen,
2008). One factor driving this use of SNSs may  be the number of
international professional academic relationships that they have
developed over time.

Indeed, the development of international professional academic
collaborations demonstrates the capacity to look beyond a small
circle of collaborations and in many cases the importance of the
research results obtained (Baruffaldi and Landoni, 2012, 2016;
Horta et al., 2010). Furthermore, PhDs with academic international
collaborations may  be interested in showing them to their network
and may  be interested in having a tool with which to keep and
manage these contacts. Therefore, we relate the number of interna-
tional academic collaborators with which a PhD holder collaborated
during the PhD, in terms of international co-authors, to the adop-
tion and number of connections within LinkedIn. We  expect that
PhD holders who have collaborated with a higher number of inter-
national co-authors will have a greater propensity to adopt SNSs.
Consequently:

H3a. PhD holders with larger international networks of co-
authors are more likely to have a LinkedIn account

Collaborations abroad, compared to local collaborations, are
likely to have a larger impact on both the adoption and the number
of connections in LinkedIn. This is because international networks
more likely lead to new connections in different communities.

Similarly, a higher number of international co-authors more
likely corresponds to a higher number of different communities
to which a PhD holder can belong. Therefore:

H3b. PhD holders with larger international networks of co-
authors have larger networks of connections in LinkedIn

3. Data and method

3.1. LinkedIn

LinkedIn is the most popular SNS among highly-cited
researchers (Mas-Bleda et al., 2014), and, according to the data pro-
vided by LinkedIn Corporation, it is the world’s largest professional
network on the Internet with more than 364 million members in
over 200 countries and territories (LinkedIn Corporation, 2015).

Besides LinkedIn, among the SNSs most used in academia are
ResearchGate and Academia.edu. However, these two SNSs are
almost only for academic researchers. They have smaller audiences
and therefore are only aimed at collaborations and networking
among researchers and their institutions (Ortega, 2015; Williams
and Woodacre, 2016).

Through LinkedIn, members are able to create, manage and
share their professional profile online, and build and engage
with their professional network (LinkedIn Corporation, 2011).
 of PhD holders’ use of social networking sites: An analysis based
7.01.014

Researchers can of course use LinkedIn, in addition or alternatively
to other SNSs, to build their professional network with their peers
in both academia and firms. Indeed, some studies have begun to
analyze the relationships among LinkedIn, other social platforms,

dx.doi.org/10.1016/j.respol.2017.01.014
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the sample of observations that drop out based on few main con-
trol variables available in the main data source. Not surprisingly,
we find some differences, which however are difficult to interpret.1
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nd the academic environment (e.g. Orduña-Malea and Ontalba-
uipérez, 2013).

LinkedIn is mainly used for professional self-promotion (van
ijck, 2013), and it is preferred by high-mobility job-seekers

Kasper, 2014). Firms consider LinkedIn to be more effective than
acebook in the recruitment process (Nikolaou, 2014), and they
an use this professional SNS to reach and attract a great num-
er of qualified active and passive job-seekers worldwide (Bonsón
nd Bednárová, 2013). LinkedIn, like other social media, is a suit-
ble means to find candidates for vacant positions requiring high
cademic qualifications (Klier et al., 2015).

Therefore, LinkedIn appears to be the SNS preferred by highly
killed professionals wanting to build a social network in order to
mprove their social capital.

LinkedIn, and similar online platforms, provide a variety of
ersonal data on a growing number of individuals: personal

nformation, professional and personal networks, skills, personal
ttitudes and opinions, etc. These data sources have a great poten-
ial for research in social sciences (Kitchin, 2014). Nonetheless, a
eries of limitations and concerns need to be taken into account.
irst, individuals self-select themselves. This may  cause selection
ias whenever the data, if based exclusively on these sources, do
ot allow control to be made for the selection process. Second, most
f the information is subjective or self-reported. Both these issues
re common concerns also in other methods of data collection,
articularly surveys (Fowler, 2013). However, these networks are

requently used as tools for self-promotion. This exacerbates the
bove problems because individuals choose strategically whether
o use these tools, maximize their credentials, and may  omit or even
lter information in an attempt to deceive readers of their profiles
Bremner and Phung, 2015; Guillory and Hancock, 2012). At the
ame time, deception practices may  ultimately result in problems,
aste of time and loss of reputation. We  further discuss these issues

n the following sections in regard to the specific case of our study.

.2. Data

We  constructed a unique database combining information from
ultiple sources. Data were gathered and merged in 2014. Table 1

eports the list of variables and data sources for each variable in our
nalyses. We  adopted data provided by Politecnico di Milano and
cole Polytechnique Fédérale de Lausanne (EPFL) on the PhD hold-
rs who had completed their PhD at the two universities, focusing
n engineering faculties (in Table 1 we refer to this source as “Main
ata”).

This context of analysis presents several advantages. First, PhD
raduates in engineering, more than those in other subjects, have
he option of pursuing a career and applying their specialized com-
etences in industry rather than in academia. Second, we  selected
wo world-ranked engineering schools comparable to several other
enowned universities for size, scientific excellence and interna-
ional reputation. However, and third, they also present substantial
ifferences between each other; in particular, in terms of level of

nternationalization, organizational structures, and the economic
ystems in which they are embedded. For these reasons, we con-
idered this context of analysis suitable for our research questions,
nd the results obtained are more likely to be generalizable to other
ontexts. The possibility to access the necessary main demographic
ata of PhD graduates also determined the decision to select specif-

cally these two institutions: Politecnico di Milano and EPFL.
We had access to similar information from both universities.

t included personal information, such as name, surname, year
Please cite this article in press as: Baruffaldi, S.H., et al., Determinants
on LinkedIn. Res. Policy (2017), http://dx.doi.org/10.1016/j.respol.201

f birth, citizenship, gender, and information related to the PhD,
ncluding the matriculation date, department, section, area, clos-
ng career date. We  had complete information on the cohorts of
tudents who completed their PhDs in 2008. Hence, we obtained an
 PRESS
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initial sample of 217 PoliMi PhD holders and 328 EPFL PhD holders,
for a total of 535 PhD holders.

In order to obtain information on scientific productivity, we
searched for the PhD holders on Scopus Database. We  gathered
all the information on their publications available in the database,
including the number of citations received over time. The choice of
counting publications in a web-based bibliographical database like
Scopus Database or Web  of Science is common in the literature,
and it has several advantages (Baruffaldi et al., 2016; Ding et al.,
2010). First, it avoids the double counting of different versions of
the same document. Second, it guarantees a certain minimum qual-
ity threshold in the publications and citations counted. The latter
consideration is more valid for certain fields, such as hard sciences
and engineering; it therefore applies to our context of analysis. It
would be less correct in fields such as the humanities, where, for
instance, books and monographs constitute an important output
and are less well represented in the Scopus Database. In general,
valuable publications of different kinds may  not be included in the
Scopus Database, but it would be difficult to select and collect them
systematically.

To compute variables on the mobility of PhD holders, we manu-
ally searched the Internet for their curricula vitae. We  obtained the
information regarding the PhD holders’ situation in 2014: in partic-
ular, the country of residence, the university or industry where they
were working, the position held, and the year of any movement to
another institution or country. We  complemented these data with
information from LinkedIn only when necessary. Finally, we man-
ually verified whether each PhD holder had a LinkedIn account,
and for those students with a LinkedIn account, we  collected the
information concerning their number of connections. The num-
ber of LinkedIn connections serves as an indicator of the extent to
which PhD graduates exploit LinkedIn to maintain and expand pro-
fessional networks. Importantly, one may  want to control for the
quality of the connections or, similarly, for the intensity of inter-
action with the individuals in the network. This can be done by
exploiting information on the individuals in the network. Unfortu-
nately, this is not feasible within the context of our study.

In order to limit concerns related with the problem of self-
reporting in LinkedIn profiles, to the extent that it was possible,
we relied on other sources to construct our variables. The variables
built from LinkedIn data were those relatively more objective and
less liable – though still not immune – to misreporting: existence
of a LinkedIn account, number of connections on LinkedIn, and
professional situation in terms of having a position in academia
or industry. Whenever possible, we  compared LinkedIn informa-
tion with the information reported in personal CV documents and
publication records in order to identify and resolve inconsistencies.

We were eventually able to collect complete information thanks
to the curricula vitae found on LinkedIn or on the web in general
and the Scopus Database, of 170 PoliMi PhD holders and 252 EPFL
PhD holders, for a total of 422 PhD holders.

The number of observations necessarily diminished due to a
certain number of students for whom it was not possible to find
updated CV information online. In particular, we retained about
76% of observations from the Politecnico di Milano and 78% from
EPFL. These percentages are similar to, and in general higher than,
those obtained in similar studies based on CV information (Conti
and Visentin, 2015). We  were able to compare our final sample and
 of PhD holders’ use of social networking sites: An analysis based
7.01.014

1 The difference between the percentages of CVs found in the two  institutions
(76% and 78%) was not statistically significant. We  found that foreign students were
more highly represented in the drop-out sample (47%) compared to our final sample

dx.doi.org/10.1016/j.respol.2017.01.014
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Table 1
Variables description.

Variable Description Source

LinkedIn account Equal to 1 if the PhD holder had a LinkedIn account LinkedIn
LinkedIn connections Number of connections on LinkedIn LinkedIn
Female Equal to 0 if the researcher was male, equal to 1 if female. Main Data
Age  Age of the PhD holder in 2008. Main Data
Time  for PhD Number of years taken to complete the PhD Main Data
Publications Number of publications 1 year after the completion of the PhD SCOPUS
Citations Number of citations per paper received up to one year after the PhD SCOPUS
To  industry Equal to 1 if the PhD holder moved to industry at any time after the

completion of the PhD
CV and LinkedIn

National – in home country Equal to 1 if the individual considered was not foreign (Italian for PhD holders
from Politecnico of Milan and Swiss for PhD holders at EPFL) and had not
moved abroad.

Main Data, CV and LinkedIn

National – abroad Equal to 1 if the individual considered was not foreign and had not moved
abroad.

Main Data, CV and LinkedIn

Foreign – in host country Equal to 1 if the individual considered was foreign and had not moved out of
the host country.

Main Data, CV and LinkedIn

Foreign – in home country Equal to 1 if the individual considered was foreign and had moved back to
her/his country of origin.

Main Data, CV and LinkedIn

Foreign – in third country Equal to 1 if the individual considered was foreign and had moved abroad to a
country different from her/his country of origin.

Main Data, CV and LinkedIn

Co-authors local Number of different co-authors affiliated with a local institution (Italian for
PhD holders from Politecnico di Milano and Swiss for PhD holders from EPFL)

SCOPUS

Co-authors international Number of co-authors affiliated with a foreign institution. SCOPUS
 each group of students either from
o  had obtained the PhD in different

Main Data
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Table 2
Variables descriptive statistics.

Variable Obs. Mean Std. Dev. Min. Max.

LinkedIn account 422 0.848 0.359 0 1
LinkedIn connections 358 202.9 147.0 1 500
Female 422 0.213 0.410 0 1
Age  422 30.32 2.795 30 52
Time for PhD 422 3.552 1.066 0 7
Publications 422 3.628 5.508 0 51
Citations 422 11.35 24.23 0 319
To  industry 422 0.479 0.500 0 1
National – in home country 422 0.457 0.498 0 1
National – abroad 422 0.142 0.350 0 1
Foreign – in host country 422 0.201 0.402 0 1
Foreign – in home country 422 0.081 0.272 0 1
Foreign – in third country 422 0.118 0.324 0 1
Department dummies A series of dummy  variables, one for
Politecnico di Milano or EPFL and wh
research areas.

e  may  reasonably assume that the probability of having and using
 LinkedIn account is always positively correlated with the prob-
bility of providing CV information online. If this is the case, the
oefficients in our analyses may  have been biased towards zero
ut would remain correct in terms of sign.2 However, this is mere
peculation. In general, the presence and direction of this specific
election-bias remains a concern that we cannot fully address since
t was not possible to construct most of our variables of interest for
he sample of PhD graduates that did not provide CV information
nline.3

We  report in Table 2 descriptive statistics for all the main
ariables in our sample. The majority of PhD graduates had a
inkedIn account (85%), and on average they had 203 connections
n LinkedIn. To be noted is that the maximum number of connec-
ions reported by LinkedIn is 500. However, in our sample only
4 observations reached this upper limit. Females represented 20%
f the sample. The average age at the moment of completion of
he PhD was 30.3 years and the time taken to obtain the PhD was
n average 4.55 years. One year after the PhD, graduates had on
verage 3.6 publications and 11.3 citations per paper (the number
f citations was higher and equal to 16.1 for PhD graduates with
Please cite this article in press as: Baruffaldi, S.H., et al., Determinants
on LinkedIn. Res. Policy (2017), http://dx.doi.org/10.1016/j.respol.201

t least one publication). Roughly, half of the sample had moved
ut of academia. The majority of the PhD graduates were nation-
ls who had remained in their country after the PhD (46%); 14%

40%), but nor was  this difference statistically significant. The time taken to complete
he PhD was higher for students in the final sample (4.6 against 4.3 years), and the
ifference was  weakly significant (at the 10% confidence interval level). Finally, we

ound a strongly significant (at a level below the 1% confidence interval) difference
n  the percentage of women, lower in our final sample (21%) than in the drop-out
ample (37%).

2 Note that if a PhD student had a LinkedIn account, we were almost always able
o  retrieve CV information from the LinkedIn profile. Based on the assumption, for
ny given variable that increases (decrease) the probability of using LinkedIn, the
ikelihood of observing the individual will be lower (higher) for low (high) values of
he variable, unless the individual has a LinkedIn account. It can be demonstrated
hat, in this case, coefficients would be biased towards zero.

3 We agreed with the institutions providing us with the main data that we  would
ot directly contact the students for whom they provided personal information.
ven in the absence of this restriction, finding updated personal contacts for PhD
raduates without online information is in general considerably difficult.
Coauthors local 422 5.424 7.074 0 62
Coauthors abroad 422 2.640 5.609 0 41

were nationals who had moved abroad; 20% were foreign-born who
had remained in the host country; 8% were foreign-born who had
returned to their countries of origin; and 12% were foreign-born
who had moved to a third country. Finally, the average number
of coauthors within the host country and abroad was 4.4 and 2.6
respectively (7.7 and 3.7 among PhD graduates with at least one
publication).

4. Model

The purpose of our empirical model was to study the likeli-
hood of a PhD graduate having a LinkedIn account and the number
of connections in LinkedIn as a function of his/her characteristics.
Importantly, we  observed the number of LinkedIn connections only
for PhD graduates who  had a LinkedIn account. Given the above
discussion on LinkedIn data, failing to take account of the selec-
tion process of PhD graduates into the sample of individuals with
a LinkedIn account would lead, in general, to selection-bias in the
 of PhD holders’ use of social networking sites: An analysis based
7.01.014

analysis on the number of LinkedIn connections. By way of exam-
ple, assume that the propensity of individuals to have connections
on LinkedIn is the same regardless of their nationality, but that for-
eign students with a high propensity to have connections are more

dx.doi.org/10.1016/j.respol.2017.01.014
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ikely to have a LinkedIn account; in this case, the OLS estimate
ould be positive for foreign students whereas it should be zero.

For this reason, we estimated a two-equation Heckman selec-
ion model, which allowed account to be taken of the selection into
he sample of individuals with a LinkedIn account based on observ-
ble variables. In the first equation, we studied the probability of a
hD holder having a LinkedIn account. In the second equation, we
tudied the number of the PhD holder’s connections in LinkedIn.
able 1 reports the list of variables adopted. Finally, we adopted

 robust standard errors estimation method. The two dependent
ariables were LinkedIn account and LinkedIn connections for the
rst and second equation respectively.

A correct specification of the Hackman selection model requires
hat all variables included in the second stage equation be also
ncluded in the selection equation, so that the list of variables for
oth dependent variables is the same.4 We  considered as first con-
rol variables the PhD holder’s gender and age, and the time when
/he obtained the PhD. We  then controlled for the PhD holder’s
umber of scientific publications up to one year after the end of the
hD as a measure of her/his scientific productivity during his/her
tudies. In addition, we  included the number of citations per paper
eceived within the same period as a measure of quality.5 Variables
hat could be approximately considered continuous (number of
ublications, number of co-authors and the dependent variable on
he number of connections) have been transformed into logarithm
logarithm of the variable + 1). In order to control for unobserved
haracteristics of the department where the PhD holder obtained
he PhD, we included a series of dummy  control variables for each
epartment. The first variable of interest was To industry, which
aptured whether the PhD holder had moved to industry. Interna-
ional mobility was captured by a set of variables that distinguished
ifferent cases. We  distinguished first between local PhD holders
ho had remained in their countries (base line category in the anal-

ses) and local PhD holders who had moved abroad (National –
broad). Second, we identified three categories of foreign PhD hold-
rs (who had obtained their PhD in a country different from their
ountry of origin) depending on whether they had stayed in the
ountry where they obtained the PhD (Foreign – in host country),
eturned to their country of origin (Foreign – in home country), or

oved to a different country (Foreign – in third country).
Finally, Coauthors local and Coauthors international measured

cademic collaborations in the country where the PhD had been
btained and abroad.

. Results

Table 3 reports the results of our econometrical model. We grad-
ally include our variables of interest from column I (a and b) to
olumn III (a and b). The first three columns report results for the
rst equation (selection equation), which estimated the probabil-

ty of the student having a LinkedIn account (column Ia, IIa and
Please cite this article in press as: Baruffaldi, S.H., et al., Determinants
on LinkedIn. Res. Policy (2017), http://dx.doi.org/10.1016/j.respol.201

IIa). The last three columns (Ib, IIb and IIIb) report results for the
econd equation, which studied the expected number of LinkedIn
onnections conditional on having a LinkedIn account.

4 In addition, the econometrics literature recommends including at least one vari-
ble which has a significant coefficient in the selection equation but is not included
nd  has no significant impact in the second equation (Puhani, 2000). Unfortunately,
e  did not have a variable of this kind.
5 Note that the average number of publication and citations may  be largely dif-

erent across different scientific fields. In our analysis, we  focus on engineering
nd we include controls for the different departments where the PhD graduates
btained their PhD. Nonetheless, these variables may  partly capture unobserved het-
rogeneity across different sub-fields of research and, therefore, have to be simply
onsidered as control variables and the relevant coefficients have to be interpreted
ith caution.
 PRESS
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We start by commenting on the results relative to the first equa-
tion, which related to hypotheses H1a, H2a, and H3a concerning
the use of LinkedIn by PhD holders. Inspection of the main control
variables shows a lower probability that females have a LinkedIn
account, although the corresponding coefficient is significant only
in the first model specification. This is consistent with the over-
all men/women ratio for this SNS: LinkedIn is one of the few SNSs
in which men  are more present and engaged than women  (e.g.,
Duggan et al., 2015; Duggan and Smith, 2014).

We do not find an effect of age, maybe because age did not vary
largely in our sample. Conversely, we find that the amount of time
taken to obtain the PhD has a positive effect on the probability of
having a LinkedIn account. One possible explanation is that a longer
stay in a given affiliation for the PhD is associated with a greater
need to recreate external networks. Furthermore, we  find in column
III that the higher the number of publications during the PhD, the
lower the probability of having a LinkedIn account.

These two  latter results are notable because students that pub-
lish more during the PhD and/or obtain the PhD in a shorter period
may  have a higher propensity and more opportunities to remain in
academia; and this, according to our hypothesis H1a, makes the use
of SNSs such as LinkedIn less important. Moreover, publications are
a signal of quality (in academia, but potentially also for positions in
industry) so that PhD graduates with such a signal may resort less
to other systems to signal their quality.

Coherently with our hypothesis H1a, PhD holders moving to the
industry sector are more likely to have a LinkedIn account.

We do not find any significant impact of international mobility
indicators. Hence, we cannot confirm our hypothesis H2a that PhD
holders moving to a country different from the one in which they
obtained their PhD are more likely to have a LinkedIn account.

On the contrary, we  find that PhD holders with a higher number
of co-authors abroad during the PhD have a higher probability of
using LinkedIn, coherently with our hypothesis H3a that PhD hold-
ers with larger international networks of co-authors are more likely
to have a LinkedIn account.

We  now comment on the results relative to the second equation.
This related to the hypotheses H1b, H2b, and H3b concerning the
extent of the LinkedIn networks of those PhD holders with LinkedIn
accounts.

We find that age, which has no significant effect on the proba-
bility of having a LinkedIn account, is instead negatively correlated
with the number of connections. This is in line with the expectation
that younger individuals tend to make more active use of LinkedIn.
In fact, evidence shows that younger individuals have higher adop-
tion rates of Internet platforms (OECD, 2015) and are more inclined
to have wider networks on SNSs (Smith, 2014). We  do not find any
effect of other control variables.

Again, considering our variables of interest, we find that the
choice of moving to industry exhibits a strong positive correla-
tion with the number of LinkedIn connections, coherently with our
hypothesis H1b.

Second, we  find that PhD students who  move abroad after
obtaining their PhD have a higher number of connections compared
with other students. Furthermore, interestingly, foreign students
who have moved back to their country of origin have a lower num-
ber of connections. This result is therefore only partially coherent
with our hypothesis H2b that PhD holders moving to a country dif-
ferent from the one where they obtained their PhD have a larger
network of connections in LinkedIn, and suggests, more generally,
that larger networks are positively associated to movements of the
PhD graduates to countries other than their own.
 of PhD holders’ use of social networking sites: An analysis based
7.01.014

Finally, the number of co-authors, either local or abroad, is not
reflected in a higher number of connections. Consequently, we
cannot maintain our hypothesis H3b that PhD holders with larger

dx.doi.org/10.1016/j.respol.2017.01.014
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Table 3
Heckman selection model on LinkedIn account and LinkedIn connections.

Selection equation: LinkedIn account Outcome equation: LinkedIn connections

I a II a III a I b II b III b

Female −0.303* −0.148 −0.164 −0.135 −0.010 0.000
(0.182) (0.213) (0.218) (0.161) (0.169) (0.164)

Age  −0.020 −0.002 −0.012 −0.073* −0.058* −0.059*
(0.029) (0.031) (0.031) (0.038) (0.035) (0.035)

Time  for PhD 0.219*** 0.219** 0.239** 0.084 0.090 0.096
(0.082) (0.096) (0.102) (0.063) (0.061) (0.063)

Publications −0.117 −0.178 −0.555** 0.095 0.056 0.086
(0.096) (0.115) (0.222) (0.066) (0.063) (0.138)

Citations 0.001 0.004 0.002 0.001 0.002 0.002
(0.003) (0.005) (0.006) (0.002) (0.002) (0.002)

To  industry 1.802*** 1.870*** 0.623*** 0.617***
(0.285) (0.288) (0.120) (0.124)

National – abroad 0.252 0.242 0.296** 0.290**
(0.272) (0.269) (0.142) (0.142)

Foreign – in host country 0.113 0.067 0.024 0.019
(0.290) (0.298) (0.168) (0.167)

Foreign – in home country −0.454 −0.527 −0.404* −0.420*
(0.343) (0.354) (0.238) (0.235)

Foreign – in third country −0.169 −0.213 0.150 0.121
(0.305) (0.325) (0.243) (0.243)

Coauthors local 0.195 −0.056
(0.167) (0.108)

Coauthors abroad 0.299** 0.033
(0.138) (0.081)

Department dummies Yes Yes Yes Yes Yes Yes

Constant 0.877 −0.139 0.158 7.016*** 6.133*** 6.166***
(1.025) (1.092) (1.126) (1.329) (1.207) (1.211)

Wald  test 52.61 142.4 145.2
Observations 422 422 422 358 358 358
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ariable was  LinkedIn account. Columns I b, II b and II b report the second equation re
onnections.  Robust standard errors are in parentheses. *, **, *** indicate statistical s

nternational networks of international coauthors have larger net-
orks of connections in LinkedIn.

In summary, and focusing on our main variables of interest,
e find that the evidence is consistent with the hypotheses that

hD holders moving to the industry sector are more likely to have
 LinkedIn account and to have a larger network of connections
n LinkedIn, controlling for factors such as gender, age, publica-
ions, citations received, research field, and department affiliation.
ndeed, both the opening of a LinkedIn account and the number of
onnections in LinkedIn correlate positively and significantly with
hD holders moving to the industry sector. In addition, PhD hold-
rs are more likely to use LinkedIn if they have co-authors abroad.
oreign PhD holders who have returned to their country are more
ikely to have fewer contacts in LinkedIn, while national PhD hold-
rs who have gone abroad are more likely to have more contacts in
inkedIn.

. Conclusions

In this study, we have focused on determinants that lead PhD
olders to register and develop wider or narrower networks on
inkedIn. We have found that PhD holders who move to industry, go
broad, and have international collaborations are more likely to use
inkedIn. In particular, the probability of having a LinkedIn account
s higher for PhD holders that move to industry and, to a lesser
xtent, for those who had international collaborations during their
raduate studies. International mobility has no correlation with the
Please cite this article in press as: Baruffaldi, S.H., et al., Determinants
on LinkedIn. Res. Policy (2017), http://dx.doi.org/10.1016/j.respol.201

robability of having an account, but it is positively correlated with
he size of the network. These results suggest that LinkedIn, for PhD
olders, can be a means to seek career opportunities and collabora-
ions outside the academic environment where they obtained their
eport the first equation results for three model specifications where the dependent
for the same three model specifications where the dependent variable was LinkedIn
ance at the 10, 5 and 1% levels, respectively.

PhD. In this sense, SNSs may  help overcome geographic boundaries
and information asymmetries (Autor, 2001; Varian, 2010).

In our study, we have also provided a methodological discus-
sion related to the use of SNSs data for research. Using fine-grained
data gathered from LinkedIn and complemented with additional
data sources, we have shown that LinkedIn can be used as a new
data source to deepen the analysis of the behavior of highly skilled
individuals. The fact that some of our most intuitive hypothe-
ses have been verified suggests that LinkedIn may  be used as a
reliable data source in future studies. However, in the context of
each specific analysis, problems of self-selection, self-reporting,
and self-promotion should be taken into account. The adoption of
complementary sources of data is clearly advisable.

These considerations suggest that LinkedIn can furnish infor-
mation crucial for solving an important policy problem, i.e., the
job-seeking strategies of recent PhD graduates and doctorate hold-
ers in general. Given the growing supply of doctorate holders and
the lack of opportunities in academic institutions, the majority of
PhD holders must find jobs in industry. On studying how the careers
of doctorate holders evolve, several studies have found a mismatch
between PhD holders’ skills and expectations and the needs of
industry (Huisman et al., 2002; Mangematin, 2000; McAlpine and
Emmioğlu, 2015; Nogueira et al., 2015; van der Weijden et al.,
2016; Wendler et al., 2012). The solutions suggested include an
active role of academic institutions in providing PhD graduates with
information on career prospects outside academia, and practical
course-based preparation for research posts in the private sector.
In this context, LinkedIn can be a useful tool with which to find and
 of PhD holders’ use of social networking sites: An analysis based
7.01.014

track the careers of those PhD holders who have left academia, see
the impact of different solutions adopted for the mismatch prob-

dx.doi.org/10.1016/j.respol.2017.01.014
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em, and involve PhD graduates in ad hoc surveys (e.g. following
uriol et al., 2012).

We  have highlighted that SNSs may  play a significant role in
acilitating the mobility of PhD holders towards industry. Future
esearch may  study whether the observed behavior of PhD grad-
ates is justified, i.e. whether a greater (or any) presence on
NSs such as LinkedIn actually enhances high skilled individuals’
mployability and whether they obtain career benefits from having
oth a LinkedIn account and a high number of connections.

Furthermore, future research may  study the relationship
etween SNSs connections, co-authorship and citations received.

We acknowledge some limitations of our work that can lead to
urther research. First, we have considered only PhD holders from
wo European and technical universities. The analyses could be
xpanded to other disciplines, other countries, and other categories
f highly skilled workers. Results may  differ in contexts where the
se of LinkedIn is higher (or lower), according to different expecta-
ions on the usefulness of LinkedIn for seeking a job and expanding
rofessional networks.

Second, it would be useful to consider the alternative (or
omplementary) use of SNSs different from LinkedIn, as well as
dditional variables that could be retrieved (e.g. in order to capture
he quality of networks, actual online interactions etc.). The use
f additional sources of personal information may  also attenuate
he issue arising from the differential attrition to which our study,
espite our efforts, is not immune.

Third, we provide evidence in support of our hypotheses after
ontrolling for several individual characteristics, but other con-
ounding factors for which we cannot control for in our data may
lay a role. For instance, PhD holders may  have studied in other
ountries for some periods, they may  have attended international
onferences or they may  have performed research in direct collab-
ration with a company. These factors may  affect both the observed
arrier choices and the propensity to make use of SNSs. Similarly,
hD graduates may  use LinkedIn to maintain contacts with people

iving abroad for professional reasons other than those considered
n this work. The analyses could therefore be expanded to take these
lternative explanations into account.
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