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Abstract

The aim of this study was to examine how institutional barriers arising from policy deci-
sions influence the level of participation of third-party countries in European Framework
Programs (EU-FPs). To achieve this, we contrasted the effect of EU funding restrictions
following Switzerland’s 2014 reclassification as a “third country” in Horizon 2020, and the
political uncertainties resulting from the 2016 Brexit vote in the United Kingdom (UK). We
compared the participation patterns of Swiss and UK higher education institutions (HEIs)
with control groups of similar European HEIs over time and, complementarily, analyzed
changes in the participation of small and medium-sized enterprises (SMEs). Our results
showed that the Brexit-induced uncertainty had stronger negative effects than the Swiss
reclassification, which was, however, characterized by effective EU funding restrictions. In
both cases, the negative impact of institutional barriers was stronger for the more central
HEIs in EU-FP networks. These results suggest that the effect of institutional barriers is
closely linked to consortium building mechanisms, where research collaboration requires
stability and projection over the long term. Regarding individual grants, the impact was
stronger for Marie Sktodowska-Curie actions than for European Research Council grants,
suggesting that a researcher’s mobility is affected by political uncertainties. Finally, in
the UK case, we observed a steep decrease in the participation of SMEs. Based on these
results, we suggest that a stable framework of participation and a clear ruling on relation-
ships with the EU for what concerns people’s mobility and economic relationships are key
to fostering the participation of third-party countries.
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Introduction

Since 1984, European Framework Programs (EU-FPs) have been the main instrument of the
European Union (EU) for supporting research and development (R&D) activities throughout
Europe (Georghiou 2001; Ulnicane 2015). EU-FPs benefit from and contribute to the develop-
ment of the European economic space and research area. The literature analyzing EU-FPs has
revealed a convergence at the European level, where country effects are limited and EU-FP
participation is highly correlated with organizational characteristics, such as reputation, size,
and network centrality, as well as with national investment in R&D (Enger 2018; Lepori et al.
2015b).

This assumption is likely to be challenged for non-EU countries that participate in EU-
FPs. On one hand, they are subject to different participation rules. The status of “associated
country” grants full access to EU funding as an EU member state in exchange for a finan-
cial contribution to the EU-FP budget, while countries without such agreements, referred to
as “third-party countries,” can participate if they cover their own costs. On the other hand,
non-EU countries face potential barriers related to lack of integration into the European R&D
space, EU market access, and intellectual property rights (IPR) rules for companies, as well as
researchers’ mobility for career schemes.

Moreover, regardless of their associated or third country status, non-EU countries may, at
times, face situations of uncertainty in which their eligibility for the next EU-FP is unclear. As
EU-FPs require a large entry investment to join central R&D networks (Enger 2018), uncer-
tainty about future conditions may discourage non-EU participation from both the non-EU
participant and EU partners’ perspectives.

While the literature mainly analyzes EU-FP participation through network mechanisms,
organizational characteristics, and country geography, little is known about the effect of these
institutional barriers on non-EU project acquisition. This paper provides evidence on the influ-
ence EU funding restrictions and policy-induced uncertainty have on participation in EU-FPs,
exemplified by Switzerland’s 2014 reclassification to a “third country” and the 2016 Brexit
vote in the United Kingdom (UK), which created a lasting uncertainty about UK organiza-
tions’ future eligibility for EU-FPs (Mayhew 2017).

Within the framework of this study, three types of institutional barriers are examined: (a)
EU-FP access restrictions, (b) research mobility limitations, and c) political and economic
uncertainty. The focus is primarily on the participation of higher education institutions (HEIs),
which benefit from about 40% of total contributions from Horizon 2020 (H2020), the eighth
EU-FP (European Commission 2017). The participation of Swiss and UK HEIs is compared
with the participation of control groups of European HEIs before and after the Swiss status
reclassification and the Brexit vote. We notably control for the HEIs’ centrality in EU-FP net-
works, which in most of the literature leads to the concentration of EU-FP participation (Paier
and Scherngell 2011) and persistence over time (Breschi and Cusmano 2004).

We also investigate the effects on small and medium-sized enterprises (SMEs), which are
among the main targets of EU-FPs (Dinges et al. 2013) and may follow a logic of participation
different than that followed by HEIs.
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Theoretical framework
Participation of HEIs and non-EU countries in EU-FPs

The literature on participation in EU-FPs has identified different factors that affect
HEIs’ level of participation, including organizational size, reputation, and centrality
in research collaboration networks (Lepori et al. 2015b; Amoroso et al. 2018; Enger
2018). In general, project participation is highly skewed (Geuna 1996) and generates
what some scholars refer to as “oligarchic networks,” a pattern that is highly stable and
that has even strengthened over years, leading to a small circle of regular participation
(Breschi and Cusmano 2004).

Expectedly, the number of acquired EU-FP projects is strongly associated with
organizational size as measured by the number of academic staff (Lepori et al. 2015b).
Larger HEIs offer higher quality infrastructures and experienced support services,
facilitating the acquisition of research grants, and also have greater access to resources
and capabilities that reinforce an organization’s centrality within European networks
(Enger 2018).

Furthermore, organizational reputation is considered a key factor in research grant
acquisition at the institutional level (Geuna 2001). This pattern was found also for EU-
FPs. Based on a sample of 2235 HEIs from 30 countries, Lepori et al. (2015b) con-
clude that the collaborative nature of EU-FPs reinforces the role of HEIs’ reputation
in the acquisition of European projects. Reputational factors are also key for EU-FP
participation of R&D-oriented companies (Barajas and Huergo 2010).

Given the collaborative nature of EU-FP projects, relational factors strongly affect
participation patterns. Through a social network analysis, Paier and Scherngell (2011)
showed that prior collaborative associations and thematic proximity play key roles in
the selection of partners and in the stabilization of collaboration networks as explained
by the concepts of preferential attachment and network closure (Barber et al. 2006;
Autant-Bernard et al. 2007). In their analysis of participation patterns in the 7th
EU-FP, Amoroso et al. (2018) highlighted the importance of geographical, economic,
technological, social, and human capital proximity for building R&D networks. They
suggested that EU-FPs have contributed to the development of R&D networks mainly
between close and similar regions and with a high degree of persistence, deepening
rather than broadening R&D networks at the expense of less-developed regions.

Other studies show significant differences within Europe. Geske and Berzina (2017)
demonstrated that greater R&D investments in EU old member states have widened
their gap with new member states in terms of EU-FP participation. Regarding the par-
ticipation of non-EU countries, most studies have not identified a significant corre-
lation between the association status and participation in EU-FPs (e.g., Enger 2018;
Lepori et al. 2015b). Matakovi¢ and Novak (2013) showed that Croatia, which gained
full access to EU-FP in the final year of FP6, had low participation in large research
projects and a relatively small number of projects coordinated by Croatian participants
in FP7. This points to the difficulty of HEIs that just gained access to EU-FPs to inte-
grate successful R&D networks.

The relative stability of collaborative networks implies that important initial invest-
ments are needed to integrate them, while returns increase with lasting participation.
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Institutional barriers and modes of EU-FP participation

In this analysis, we distinguish three types of institutional obstacles that can affect par-
ticipation in EU-FPs. Different effects are expected depending on the project type, the
participant’s role in the project, and the levels of centrality of the participants in EU-FP
networks (Enger 2018).

First, EU-FP access restrictions or limitations range from cases in which HEIs from
a non-EU country are not eligible to participate in a funding scheme to cases in which
HEIs can participate but are not eligible for funding from the European Commission.
For instance, third-party countries are not eligible to participate in European Research
Council (ERC) grants or in Marie Sktodowska-Curie actions (MSCAs) but can be part-
ners in collaborative projects with national or institutional sources of funding. For col-
laborative projects, EU consortia may be less willing to invest in a partner from a non-
EU country if its eligibility for EU-FPs is at risk. However, if the non-EU partner is
funded by national sources, its attractiveness may increase, as the consortium will ben-
efit from its expertise without requesting more EU funding. This effect is expected to be
significant for “peripheral partners” that do not have a central role in the project, while
the more central organizations may be penalized by the “third country status,” as they
would be less strongly integrated into the project.

Similarly, the coordinator’s role implies a greater overall responsibility and more
direct contact with the European Commission than a partner’s role. Accordingly, access
restrictions are expected to affect this role to a greater extent, especially for more central
organizations.

Researchers’ mobility is at the core of the European Research Area (Ackers 2005),
and barriers to immigration can affect how researchers perceive a country as a poten-
tial research destination (Lepori et al. 2015a). EU-FPs include two funding schemes
fostering mobility, i.e., ERC grants and MSCAs. ERC recipients are typically senior
researchers with established careers (Robitaille et al. 2015), and their stays at the host-
ing institution are essentially permanent, as most ERC projects last for up to six years.
On the contrary, MSCA grant recipients are typically early-stage researchers, and their
stays at the hosting institution are more short-term. For this reason, they are expected to
be more directly affected by mobility restrictions.

Finally, political and economic uncertainty can also affect EU-FP participation.
Independent of eligibility to participate and to receive EU financing, HEIs may lose
their attractiveness as research partners or destinations due to uncertainties affecting
future EU-FP access, local immigration policies, and the overall economy. Uncertainties
about participation in the EU common market, including also IPR rules, are expected
to strongly affect SMEs’ participation, as EU consortia investment in SMEs is largely
justified by foreseen market uptake. In general, uncertainty is expected to affect central
participants in EU-FP networks to a larger extent since their long-term payoffs are larger
and more secure than those of peripheral participants.

Swiss vote and Brexit compared

Our two case studies, i.e., Brexit and the partial exclusion of Swiss participants after the
mass immigration vote, imply different types of institutional barriers, also in terms of
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their duration and severity, which are expected to result in different impacts on EU-FP
participation.

A popular initiative against mass immigration was adopted by Swiss voters in February
2014, calling on the Swiss Federal Council to take sovereign control over migration in con-
tradiction with the bilateral treaties with the EU (Freitag et al. 2015). Thus, the Swiss Fed-
eral Council was no longer in the position to extend the agreement on the free movement of
people to Croatia. In response, the European Commission reclassified Switzerland from an
associated country to a third country status in H2020 and, therefore, denied Swiss applicants’
access to ERC grants, the MSCAs, the SME instrument, and to EU funding for the remainder
of the program. In September 2014, the Swiss Federal Council and the European Commis-
sion agreed on a transitional solution in which Switzerland was fully associated with the ERC
and MSCA schemes but kept its third country status for collaborative projects. Swiss SMEs
remained ineligible for the SME Instrument.

Swiss HEIs’ concerns regarding the impact of EU funding restrictions were echoed within
the Swiss government, which sought to keep established research cooperation by different
means, including an ERC backup scheme managed by the Swiss National Science Founda-
tion and by funding Swiss participation in collaborative projects. Ultimately, the Swiss gov-
ernment realigned the implementation of the popular vote and signed the Croatia protocol in
December 2016 (Leese 2018). Accordingly, Switzerland regained full access to H2020 at the
beginning of 2017. Hence, the Swiss case can be characterized as a short-term shock resulting
in temporary EU-FP access limitations, which was quickly absorbed by political diplomacy
and did not escalate to questioning the overall relationship between Switzerland and the EU
(Armingeon and Lutz 2019).

In June 2016, the UK voted to leave the EU. This implied renegotiating a whole set of
relationships with the EU on issues such as access to the European market, customs, and the
status of foreigners. Notably, reducing immigration and curbing the free movement of persons
was central to the UK political agenda of negotiation (Goodwin and Milazzo 2017). Difficult
internal political negotiations led to years of uncertainty regarding the participation of UK
institutions in EU-FPs, the enrollment of EU students, and the employment of EU research-
ers (Mayhew 2017). The Withdrawal Agreement between the EU and the UK, which guar-
anteed the full eligibility of UK institutions to the last year of H2020, entered into force in
February 2020, more than 3 years after the Brexit vote. Moreover, potential restrictions on the
movement of persons and the concern that EU students might have to pay the full fee charged
to foreign students may affect the attractiveness of UK HEIs and may result in a decrease
in enrollment, which may, in turn, heavily impact HEI revenues. This would potentially lead
to restructuration in several UK HEIs. In fact, the first figures on researchers’ mobility after
Brexit show an exodus of EU researchers based in UK HEIs (Corbett and Gordon 2018). The
Brexit vote is also leading to a high level of uncertainty among knowledge-based and inter-
nationally oriented SMEs, as a negative impact is expected on capital investment and export
plans (Brown et al. 2019).

‘While UK access to H2020 has not been restricted, Brexit-related uncertainties cover more
sensible areas for research and innovation, such as immigration and market rules. Accordingly,
we expect stronger effects in all project types and roles, particularly for central HEIs in the
EU-FP networks.
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Research design
Data sources and variables

Three datasets from the EU-funded project RISIS 2 (www.risis2.eu; Grant Agreement
824091) were used to collect organizational and participation data. The EUPRO database
provides information on all EU-FP projects and participating organizations from 1984 to
2015. The amount of project participation from 2016 to 2020 (status: September 2020)
and the participation data for SMEs are derived from the European Commission’s Horizon
Dashboard.! For this analysis, projects are attributed to the year of the respective call. The
European Tertiary Education Register (ETER; www.eter-project.com) comprises informa-
tion on European HEIs, such as their basic characteristics and geographical position, edu-
cational activities, staff, finances, and research activities. It currently covers 2970 HEIs in
37 countries for the period from 2011 to 2016. Finally, to measure institutional reputation,
we used the number of publications belonging to the top 10% cited in their field; data are
derived from the CWTS publication database at the University of Leiden (Waltman et al.
2012).

Methods

To evaluate the impact of institutional barriers on the participation of HEIs, we used the
difference-in-differences (DiD) estimator. The DiD compares changes in outcomes over
time between a population that is affected by the occurrence of an event (treatment group)
and a population that is not (control group) (Lechner 2010; Meyer 1995). The DiD has the
advantage of removing biases within and between the treatment and control groups that
could result from permanent differences.

In this paper, the treatment group includes Swiss and UK HEIs, and the control group
consists of selected European HEIs with similarities to the treatment group in terms of
characteristics affecting EU-FP participation (see ‘“Participation of HEIs and non-EU coun-
tries in EU-FPs” section): HEIS’ experience in EU-FPs (“FPexp”), size, and reputation. For
a reference year (2013 for Switzerland and 2016 for the UK), the treatment observation
was matched to controls using the following probit regression:

Prob(T = 1|FPexp, Size, Reputation)

We performed correlation analyses among the control variables listed in Table 1 to
design optimized regression models. For right-skewed continuous variables, such as the
participation variables “Size” and “FPexp,” we used the log transformation to greatly
reduce the skewness of their distribution.

The dependent variables were the log transformations of the HEIs’ number of times
participating in collaborative projects (“CP”’), ERC, MSCAs, and the number of projects
coordinated (“COORD”).

As treatment variables for the DiD analysis, we created two dummies: “SwissHEI/UKHEI”
equals one if the HEI is based in Switzerland or the UK and zero otherwise. “SwissVote/Brex-
itVote” is a time dummy that takes a value of zero before the Swiss or UK vote, and a value

! European Commission (2020). Horizon Dashboard. Retrieved from: https://ec.europa.eu/info/funding-
tenders/opportunities/portal/screen/opportunities/horizon-dashboard.
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of one if the HEI’s outcomes are observed after. The interaction term “DiD,” which is the
product of “SwissHEI/UKHEI"” and “SwissVote/BrexitVote,” measures the effect of the Swiss
reclassification and the UK vote as the difference in the changes between the treatment and
control groups over time.

As control variables, “Centrality” refers to HEIs’ eigenvector centrality in the seventh EU-
FPs (“FP7”) from 2007 to 2010. As a measure of centrality, we chose the eigenvector over
betweenness, as it distinguishes the prestige of given nodes by considering the centrality of
connected nodes (Newman 2008). A high eigenvector score implies that a node is connected
to many central nodes. As “Centrality,” “FPexp,” and “Reputation” are highly correlated, we
only selected “Centrality” to account for both network and reputational characteristics of an
HEI “Size” is the log transformation of the number of academic staff. The correlation analysis
showed that “Size” is highly associated with “Centrality” and “Reputation,” which is in line
with the literature on EU-FPs (Enger 2018; Lepori et al. 2015b). Further, we included control
variables related to the subject specialization of HEIs, as measured by the composition of the
student body, since funding availability varies by field.

In both the Swiss and UK cases, we used two regression models: (1) the “DiD model,” in
which the “DiD” determined whether institutional barriers had a statistically significant effect
on the treatment group’s participation, and (2) the “Centrality model,” in which we added the
interaction term “Centrality*DiD” to measure whether the effect of institutional barriers var-
ied with the HEI’s network centrality.

In the Swiss case, 17 Swiss HEIs were matched with two of their closest European coun-
terparts (given the small number of cases). We estimated the following panel regression from
2011 to 2016:

DiD model:

In (Participations;, ) = B, + B;SwissHEL + B,SwissVote; + p;DiD;, + B,Centrality;
+ Bs In (Size; ) + PoLIF; + B,ICT — Eng;, + BsSSH;, + &

Centrality model:

In (Participations; ) = B, + B, SwissHEI + p,SwissVote;, + B;DiD;, + p,Centrality;
+ Bs(Centrality * DiD); + By In (Size;, )
+ B,LIF; + p3ICT — Eng;,
+ PoSSH;, + &,

In the Brexit case, we compared 98 UK HEIs with a control group composed of 98 non-
UK HEISs that were similar in terms of size, reputation, and participation in FP1-FP6. Each
HEI was observed 10 times (each year from 2011 to 2020). An analysis incorporating the
same control variables as those used in the Swiss case could not be conducted, as most data
were not available for the period from 2017 to 2020. Nevertheless, we used the time-invariant
covariate “Centrality” as a measure for network centrality and reputation. We, therefore, esti-

mated the following regressions:
DiD model:

In (Participations; ) = B, + p; UKHEIL + B,BrexitVote;, + p;DiD;, + p,Centrality; + &
Centrality model:

In (Participationsi[) = By + B UKHEI + B,BrexitVote;, + ;DiD; + p,Centrality; + Bs(Centrality % DiD); + €;
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In addition to HEIs, we also provide descriptive evidence on the effect of the Swiss
reclassification and the Brexit vote on SME participation and coordination of collabora-
tive projects and on the number of SME Instrument grants acquired. We compared the
annual numbers of Swiss and UK SMEs with the average participation of five EU coun-
tries with high levels of SME participation, namely, Germany, Spain, Italy, France, and the
Netherlands.

Results
Descriptive analysis

Figure 1 shows patterns of Swiss and UK HEIs’ participation and coordination in collabora-
tive projects as compared with their respective control group from 2011 to 2019. The Swiss
status reclassification and Brexit vote seem to have affected the participation of Swiss and
UK HEIs in collaborative projects. For example, in 2015, Swiss HEIs’ average participation
decreased, while the control group’s was increasing (Fig. 1a). UK HEIs’ average participa-
tion stagnated in 2017 and 2018 before decreasing in 2019, while the control group acquired
on average an increasing annual number of projects after the Brexit vote (Fig. 1b). When
compared to other third countries such as the United States and Canada, Swiss HEIs follow
similar participation patterns between 2014 and 2016 (Appendix: Fig. 4).

(a)* (b)=

Average participation
Average participation

T T T T T T T
2011 2012 2013 2014 2015 2016 2017 2018 2019 2011 2012 2013 2014 2015 2016 2017 2018 2019
Call year Call year
77777 Non-Swiss HEIs Swiss HEIs ——==—- Non-UK HEIs UK HEIs
0 | <
()~ (d)=
AN
~

5 N I~ 5

T N VAN T

£ N / N £

° S~ / S~ . B

o N, Y Q

g ~ 7 g .

o S [ //

=) =4 s

ISR o /

Qo 3 7/

Z E

o 1
T T T T T T T T
2011 2012 2013 2014 2015 2016 2017 2018 2019 2011 2012 2013 2014 2015 2016 2017 2018 2019
Call year Call year
[--—-- Non-Swiss HEIs Swiss HEIs | [----- Non-UK HEIs UK HEs |

Fig.1 Average Swiss and non-Swiss HEIs’ collaborative project participation (a) and coordination (c)
before and after the Swiss reclassification in 2014 and the regaining of the full association in 2017; Aver-
age UK and non-UK HEISs’ collaborative project participation (b) and coordination (d) before and after the
Brexit vote in 2016
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Despite a marked decline in 2014, the number of projects coordinated by Swiss HEIs
follows a similar pattern to the control group before observing a full recovery after Swit-
zerland regained full access to EU funding in 2017 (Fig. 1c). The effect of Brexit on UK
coordination is particularly salient as, after the vote, the average number of coordinated
projects continued decreasing and increasing in the control group (Fig. 1d).

Figure 2 indicates the evolution of the treatment and control groups’ participation pat-
terns in ERC and MSCAs. Expectedly, Swiss HEIs’ participation in ERC (Fig. 2a) and
MSCAs (Fig. 2c) significantly declined from 2013 to 2014 following the loss of eligibil-
ity for both schemes from January to September 2014. After regaining full access to both
schemes in 2015, Swiss HEIs rapidly attained comparable levels of participation to 2013.

After Brexit, UK HEIs’ ERC participation follows similar patterns as the control group
(Fig. 2b). The impact of Brexit seems however more significant for MSCAs as the treat-
ment and control groups follow opposite tendencies (Fig. 2d).

Overall, the descriptive analysis shows that Swiss and UK HEIs’ average EU-FP partici-
pation have been negatively affected by EU funding restrictions and uncertainties, except in
the ERC scheme.

To complement patterns in HEI participation, we investigate potential effects on SME
participation (Fig. 3). We observe that UK SMEs’ participation in collaborative projects
and SME Instrument are heavily affected by Brexit-induced uncertainty. Ineligible between
2014 and 2016, Swiss SMEs’ participation increased remarkably once they became eligi-
ble in 2017 and surpassed UK SMEs in 2018.
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5
?
—
O
A
3
!

25

Average ERC participatiol
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Average ERC participation
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UK HESs |

Fig.2 Average Swiss and non-Swiss HEIs participation in ERC (a) and MSCA (c) before and after the
Swiss reclassification in 2014 and the regaining of the full association to these schemes in end 2014; Aver-
age UK and non-UK HEISs participation in ERC (b) and MSCA (d) before and after the Brexit vote in 2016
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Fig. 3 SME participation in collaborative projects (a), number of coordinated projects (b) and SME Instru-
ment grants (c¢) before and after the 2014 Swiss reclassification and the 2016 Brexit vote in Switzerland, the
UK and average SME participation in Germany, Spain, Italy, France and the Netherlands (EU)

Patterns in project participations and coordination

Table 2 presents the regression results for the Swiss and UK participation and coordination
in collaborative projects. In both cases, patterns revealed by the descriptive analysis are
confirmed.

In accordance with our expectations, we do not observe an overall impact of the Swiss
vote on Swiss HEIs’ participation and project coordination, suggesting that the third coun-
try status was broadly equivalent to full participation and did not entail uncertainty on the
possibility of participating and the availability of financial means. However, in both cases,
the interaction term with centrality is negative and significant, suggesting that more cen-
tral Swiss HEIs were negatively affected, as they tended to occupy more key roles in the
consortia.

The analysis of the UK case provides quite different results, as the “DID model”
shows negative correlations between the Brexit vote and UK project participation and
coordination in collaborative projects. The results of the “Centrality model” show that
these effects are much larger for the more central HEIs (—0.726. SE=0.188, p <0.001
for participation; —0.731, SE=0.192, p<0.001 for coordination). Considering that the
UK status in H2020 did not change, we suggest that these results stem from the uncer-
tainty on future participation rules, both from the perspectives of UK and EU partici-
pants, which would not take the risk of keeping UK partners in central roles in consortia.
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Table2 Linear regression for HEIs’ EU-FP collaborative project participation (CH, N=288; UK,
N=1451) and project coordination (CH, N=103, UK, N=605)

Collaborative projects participation Coordination of collaborative projects

DiD model Centrality model DiD model Centrality model

Coef. Robust  Coef. Robust  Coef. Robust SE Coef. Robust SE

SE SE

CH 2011-2016
SwissHEIL —0.064 0.099  -0.062 0.101  —0.426%*  0.155 —0.421%* 0.157
SwissVote —0.384%*% 0075  —0.383*%** 0.075 —0.039 0.158 0.040 0.158
DiD 0.085 0.139 0.354 0.184 —-0.274 0.223 0.355 0.304
Centrality 3.577%% 0.205 3.721%%% 0.210 0.497 0.417 0.700 0.445
Centrality*DiD —0.667**  0.253 —0.876* 0.346
Size (In) —0.048 0.089  —0.060 0.088 0.265 0.170 0.225 0.174
LIF 1.027 0.654 0.865 0.649 2.210 1.130 2.082 1.125
ICT-Eng 1.075% 0.483 0.929 0.485 2.247% 1.068 2.278%* 1.052
SSH 0.301 0.531 0.101 0.538 2.052 1.059 2.048 1.046
_cons 0.031 0.885 0.231 0.882 —3.564 1.606 —3.361% 1.614
R-squared 0.8257 0.8293 0.4222 0.4327
UK 2011-2020
UKHEI 0.120%* 0.039 0.126*#*  0.039 0.127%* 0.053 —0.140%* 0.053
BrexitVote —0.276%*%  0.056  —0.279*%** 0.056 —0.025 0.063 —-0.022 0.063
DiD —0.171* 0.080 0.144 0.103 —-0.213* 0.092 0.186 0.124
Centrality 3.100%#*  0.059 3.225%#%  0.060 1.085%#* 0.081 1.226%#*  0.090
Centrality*DiD —0.726%**  0.188 —0.731%*  0.192
_cons 0.314 0.039 0.260*** 0.039  —0.154**  0.058 —0.243%%  0.062
R-squared 0.6316 0.6364 0.2403 0.2562

Correlation significant at the 0.001 (***), 0.01 (**), and 0.05 (*) levels

As expected from the literature, EU-FP network centrality is strongly associated with
both collaborative project participation and coordination.

The results for ERC and MSCAs also confirm the tendencies identified in the descrip-
tive analysis.

Table 3 shows that the Swiss reclassification and Brexit vote did not have a statisti-
cally significant impact on the participation of Swiss and UK HEIs in ERC grants, and
there was no significant impact of centrality on this effect. This might be explained by
the fact that ERC participation is mainly driven by the HEI’s reputation, which might be
affected by access barriers to EU-FPs only in the long term, while future uncertainty on
participation is less relevant for these grants. This also shows that there is an important
demand from EU and worldwide researchers to obtain access to reputable UK and Swiss
HEIs through the ERC, as these are part of the top-ranked European universities.

As expected, the MSCA participations of central Swiss and UK HEIs are negatively
affected by their respective institutional barriers (p <0.01). While Swiss HEIs were not
eligible for the 2014 calls, UK HEIs kept their formal access to the funding scheme.
UK HEIs were nevertheless subject to major immigration-related uncertainties in a pro-
gram that primarily supports research mobility. We suggest that these uncertainties have
harmed the attractiveness of UK HEIs as research destinations.

In both the Swiss and UK cases, centrality and size are strongly and positively associ-
ated with the number of MSCA participations (p <0.001).
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Table 3 Linear regressions for participation in ERC grants (CH, N=158; UK, N=650) and MSCAs (CH,
N=198; UK, N=1109))

ERC participation MSCA participation

DiD model Centrality model DiD model Centrality model

Coef. Robust  Coef. Robust  Coef. Robust SE Coef. Robust SE

SE SE

CH 2011-2016
SwissHEIL 0.157 0.106 0.156 0.107  —0.024 0.155 —-0.020 0.157
SwissVote —-0.070 0.081  —0.071 0.081  —0.226%* 0.158 —0.224%*  0.158
DiD 0.002 0.137  -0.112 0.142  -0.381* 0.223 0.144 0.304
Centrality 1.448*##%  0.191 1.387*%#%  0.207 2.116%*%  0.417 2.396%%*  0.445
Centrality*DiD 0.283 0.261 —1.301%*  0.346
Size (In) 0.241%#*  0.067 0.247%%%  0.067 0.291##*  0.170 0.266%*%*  0.174
LIF 1.157 0.632 1.226 0.641 2.300%#*  1.130 1.985%#*  1.125
ICT-Eng 1.038* 0.463 1.100* 0.464 1.551%#% 1,068 1.268**  1.052
SSH 0.432 0.508 0.517 0.514 1.453%* 1.059 1.065* 1.046
_cons —2.454 0.723 2.539%** 0726  —3.386%**  1.606 —2.996%*%*%  1.614
R-squared 0.6061 0.6075 0.7553 0.7738
UK 2011-2020
UKHEI 0.181%* 0.064 0.182%* 0.064 0.577*%*  0.047 0.589***  0.046
BrexitVote 0.092 0.075 0.092 0.075 0.052 0.056 0.051 0.057
DiD —-0.168 0.118 0.154 0.190  —0.449%**  0.085 —-0.138 0.116
Centrality 2.514%%%  0.104 2.604%#* 0.109 3.125%%%  0.068 3.253%%% 0.070
Centrality*DiD —0.533 0.318 —0.655%*  0.207
_cons —0.534%%%  0.066 —0.588***  0.067 —0.399%%*  (.047 —0.466%**  0.048
R-squared 0.4161 0.4187 0.6070 0.4327

Correlation significant at the 0.001 (***), 0.01 (**), and 0.05 (*) levels

Discussion and conclusions

The goal of this research was to estimate the impact of institutional barriers on the par-
ticipation of HEIs in EU-FPs by considering the 2014 Swiss status reclassification and the
2016 Brexit vote in the UK. To this end, we adopted a difference-in-differences approach,
comparing the treatment groups of Swiss and UK HEIs with control groups of HEIs pre-
senting similar characteristics.

Although Switzerland had to face effective EU funding restrictions, UK HEIs are
encountering more severe uncertainties, as foreseen Brexit-induced complications related
to EU 27 researchers’ mobility to UK HEIs, lower enrollment of EU students, and subse-
quent financial difficulties in HEIs resulted in the possibility of EU funding restrictions
in future EU-FPs. This is reflected in our results, which suggest that a new agreement,
even with less favorable participation conditions, may damage UK HEIs’ participation
in EU-FPs to a lesser degree than the current situation of uncertainty. The negative effect
on the number of projects coordinated by UK HEIs validates Highman’s (2018) observa-
tion of increasing evidence that UK coordinating roles became jeopardized after Brexit.
A more comprehensive study on the effect of Brexit on UK participation that considers
similar covariates to the Swiss case can either confirm or disprove these tendencies.
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The impact of institutional barriers has proven to be closely linked to the collaborative
nature of EU-FP projects. On one hand, EU consortia are less eager to invest in R&D part-
nerships with HEIs from countries that are facing effective and/or foreseen funding restric-
tions and other uncertainties that are likely to affect R&D activities during and after the
project. On the other hand, potential participants might be less willing to engage in EU-FP
networks without a guarantee of long-term returns. In this sense, we suggest that research
collaboration in EU-FPs requires stable relationships oriented to the long-term.

Foreseen immigration limitations and other Brexit-induced uncertainties have negatively
affected UK HEIs’ participation in MSCAs. EU consortia applying for the MSCA innovative
training networks may refrain from including UK beneficiaries due to a possible increase in
administrative burden when recruiting early-stage researchers. Postdoctoral EU 27 researchers
applying for MSCA individual fellowships may be less keen on choosing a UK host organiza-
tion, given the uncertainty related to their immigration status and career perspectives in the UK.

The results also show how central HEIs are more negatively affected by institutional bar-
riers than peripheral HEIs. Central HEIs, which collect higher numbers of EU-FP projects,
have, in fact, more to lose than peripherals in terms of participation when funding restrictions
or uncertainty arise. Moreover, due to the Swiss government’s funding of Swiss participation
between 2014 and 2016, peripheral Swiss HEIs may have become more attractive to EU con-
sortia, which would benefit from their expertise without requesting more EU funding.

In both the Swiss and UK cases, the participation of central HEIs in ERC grants was
not impacted by institutional barriers and was strongly correlated with HEIs’ integration
to EU-FP networks, despite possible research mobility concerns, like in the MSCAs. In
2014, the Swiss ERC backup scheme received a similar number of applications to the num-
ber received when Swiss HEIs were eligible for the ERC. In this sense, excluding well-
renowned HEIs from the ERC grants scheme would not be in the interest of the European
Commission, as the ERC would lose its attractiveness for its target group.

Our descriptive analysis of SME participation highlights a negative effect of the Brexit
vote on UK SMEs’ participation in collaborative projects and the SME Instrument. We
suggest that Brexit-related uncertainties with regard to capital investment, EU market
access, and IPR rules between the UK and the EU are making UK SMEs less attractive to
EU consortia as project partners for market uptake and to SME Instrument evaluators as
grant recipients. Further research can control for the influence of SME-specific covariates,
such as revenues, patent intensity, size, and previous EU-FP participation.

Although our results show how central HEIs can be sensitive to institutional barriers, the
results of our research also confirm the strong and positive correlation between network cen-
trality and the accumulation of EU-FP projects, which makes EU-FP participation skewed
towards a closed circle of participants. This is in line with most literature on EU-FPs (Enger
2018; Paier and Scherngell 2011). Partners’ investments to acquire collaborative projects
tend to be lower when they are well integrated to relevant R&D networks. We, therefore,
expect that non-EU HEIs with better reputations will be the main beneficiaries of positive
country status changes that guarantee increased or full access to EU-FPs.

Following the same logic, if a non-EU country with a rather low rate of EU-FP partici-
pation gains full access to EU-FPs, participation in EU-FPs will grow only slowly in the
short-term, as HEIs’ integration into the EU R&D networks and reputation building take
time. This has been shown in Matakovi¢ and Novak’s analysis (2013) of Croatia participa-
tion in FP7. In that sense, the partners’ investments to enter R&D networks are higher than
the investments needed to maintain collaborative relationships.

Further investigations dealing with positive status changes (e.g., Israel in 1996, Switzer-
land in 2004, or Ukraine in 2015) or bilateral agreements with third-party countries (e.g.,
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the 1998 Agreement for Scientific and Technological Cooperation between the United
States of America and the European Community) can qualify these assumptions. Future
case studies can also challenge our results by considering longer periods as the cumula-
tive advantages of non-EU HEIs and their reputation may fade over time due to a possible
decrease in projects acquired and coordinated.
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Appendix

See Tables 4, 5, 6, 7 and Fig. 4.

Table 4 Descriptive statistics of variables (Swiss case)

N Mean STDEV  Skewness MIN 1Q Median  3Q MAX
CP 288 9.19 13.20 2.06 0 1 3 11 60
COORD 288 0.91 1.73 2.52 0 0 0 1 9
ERC 288 2.52 4.83 2.95 0 0 0 3 31
MSCA 288 4.72 7.94 2.55 0 0 1 6 45
FPexp 288 160.33  224.33 2.15 2 11 65 229.5 1069
Reputation 288 0.10 0.12 0.64 0 0 0 0.22 0.47
Centrality 288 0.38 0.32 0.38 0 0.04 0.30 0.65 1
Size 288 2058.84 1629.31 1.19 407.49 73298 1440.15 2933.97 7094.35
LIF 288 0.20 0.09 -0.13 0 0.14 0.20 0.25 0.43
ICT-ENG 288 0.21 0.21 0.94 0 0.05 0.12 0.36 0.70
SSH 288 0.50 021 -0.17 0 0.37 0.52 0.64 1

N
1

SwissHEI 192 96
SwissVote 144 144
Top100 234 54
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Table 5 Descriptive statistics of variables (UK case)

N Mean STDEV Skewness MIN 1Q Median 3Q MAX
CP 1960 6.54 10.02 2.73 0 0 3 8 78
COORD 1960 0.62 1.27 3.01 0 0 0 1 10
ERC 1960 1.72 4.03 4.31 0 0 0 1 40
MSCA 1960 4.38 7.87 3.33 0 0 1 5 66
FPexp 1960 168.37 225.06 2.24 1 15.5 73.5 256 1304
Centrality 1960 0.34 0.29 0.48 0 0.07 0.28 0.56 1
N
1
UKHEI 980 980
BrexitVote 1176 784
Top100 1786 174
Table 6 Correlation matrix (Swiss case)
FPexp (In) centrality reputation topl00 size (In)  LIF ICT-Eng SSH
FPexp (In) 1
centrality 0.8867* 1
reputation 0.8023* 0.8658%* 1
top100 0.5553* 0.6301°* 0.6193* 1
size (In) 0.7199* 0.8428%* 0.8239%* 0.6185* 1
LIF 0.3596* 0.4291%* 0.5214% 0.3045*%  0.5311* 1
ICT-Eng —0.2986* —0.1080 —0.1246 0.0182 —0.0663 —0.1206 1
SSH 0.2111*  —0.0064 —0.0348 —-0.1006 —-0.1671 —0.3164* —0.8446* 1
*=0.001
Table 7 Correlation matrix (UK fpexp (In) centrality top100
case)
fpexp (In) 1
centrality 0.8868* 1
top100 0.3948%* 0.4876*
*=0.001
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