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foreword

It is my great pleasure to introduce this report, which presents the most comprehensive
analysis of scientific collaborations between Portugal and the UK to date. As the president
of PARSUK, the association of the Portuguese scientific diasporain the UK,lam deeply com-
mitted to promoting and strengthening scientific partnerships between our two nations.
This report is the result of a collaborative effort between PARSUK and a team of research-
ers from leading academic institutions in Portugal and the UK. The goal of this report is to
provide policymakers, academics, and other stakeholders with a detailed overview of the
existing scientific collaborations between our two countries, as well as to identify areas
where further collaboration and investment are needed.

Asthe world continues to face complex challenges,from climate change to global pandem-
ics, it is imperative that we work together to advance scientific knowledge and develop
innovative solutions.Portugaland the UK have along history of scientific collaboration,and
this report highlights the many successes that have been achieved through joint research
projects, exchange programs, and other initia

At the same time, the report also identifies challenges and barriers to collaboration, such
as differencesin funding models,regulatory frameworks,and cultural norms.By addressing
thesechallenges,we cancreateamore conducive environmentforcollaborationandensure
that the scientific partnerships between Portugal and the UK continue to flourish in the
years to come.

| would like to express my sincere thanks to all those who contributed to this report, in-
cluding theresearchers who conducted the analysis, the funding agencies that supported
the research, and the many stakeholders who provided feedback and insights. | hope that
this report will serve as a valuable resource for all those who are committed to advancing
scientific collaboration between Portugal and the UK.

DIOGO MARTINS
President PARSUK
2023
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preface

Science diplomacy is essential for promoting the image and national interests in the area
of science and technology, opportunities for knowledge, communication and reciprocal
collaboration between Portugal and other States. In 2019, the Portuguese Foundation for
Science and Technology (FCT) signed cooperation protocols with several associations of
Portuguese researchers abroad, thus recognizing the importance of these associations
for strengthening bilateral scientific relations between Portugal and the host countries
of those Portuguese researchers. The purpose of these collaborations is precisely the
creation of conditions that contribute to the strengthening of these bilateral relations.

Four protocols were signed between FCT and associations of Portuguese researchers
abroad: with PARSUK - Association of Portuguese Researchers and Students in the United
Kingdom, with ASPPA - Association of Portuguese Graduates in Germany, with PAPS - Com-
munity of Portuguese Graduates in North America, with and AGRAFr - Association of Por-
tuguese Graduates in France. In parallel, FCT has been dialoguing with other associations
to celebrate new protocols.

Within the scope of these protocols, each association proposes a plan to FCT, of activities
that contribute to the strengthening of bilateral scientific relations. The proposed activi-
ties have been very relevant. One of the lines of collaboration aims at better understanding
the Portuguese scientific diaspora, through the creation of databases of Portuguese re-
searchers abroad, as well as the mapping of scientific collaborations between Portugal and
other countries. This is the scope of the mapping of scientific collaborations presented in
this report. The inter-institutional collaboration carried out in this work, which brought to-
gether PARSUK, the United Kingdom Embassy in Lisbon and FCT, should also be highlighted.

The United Kingdom has long attracted many Portuguese researchers. However, the devel-
opment of science in Portugal, which had particular impetus in recent decades, has allowed
for the strengthening of bilateral collaborations between institutions and researchers from
both countries. Mapping these collaborations makes it possible to recognize their impor-
tance and find ways to strengthen them, with benefits for both scientific systems.

FCT also contributes, and will continue to contribute, to the reinforcement of these bi-
lateral collaborations. On the one hand, within the framework of its regular calls, FCT may
provide return opportunities for Portuguese researchers abroad. On the other hand, by
promoting the Portuguese participation in European R&l Programs such as Horizon Eu-
rope, within the framework of which, institutions from both countries can form consortia.
Knowledge is the first step towards recognition and the creation of new opportunities.
And in that sense, this report is a very relevant contribution.

MADALENA ALVES
President of the Foundation for Science and Technology
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On behalf of the British Embassy in Lisbon | am delighted to introduce this important study:
PUMP - Mapping Scientific Collaborations Between Portugal and the United Kingdom. My
warm thanks are due to PARSUK for coordinating this research and to FCT for co-funding
the project in partnership with the British Embassy.

Chris Saintuy,
This study provides us with valuable data and insight regarding the bilateral scientific His Majesty’s
relationship between the UK and Portugal; and a better understanding of the scale and Ambassador
breadth of that relationship. It tells us that: to Portugal

Collaborations between Portuguese and British researchers are
significant, both in quantity and quality.

The main thematic areas in which these collaborations occur are closely
aligned with the policy agendas of our two countries, with emphasis, for
example, on global challenges such as climate and sustainability.

These collaborations generate economic value for our societies through
knowledge creation, patenting and developing new products, services
and solutions to the societal challenges we face.

In addition to formal collaborations, which result in scientific articles or
the development of research projects, there are many so-called "invisible”
collaborations, informal partnerships between two or more researchers
who share information and knowledge.

Finally, the study reinforces the importance of personal relationships
between British and Portuguese researchers.

The study is in part a celebration of past and present scientific links between our two
countries. But more importantly, it looks forward and discusses ways to deepen those
links in the future. It positions science and innovation at the heart of the UK-Portugal
relationship, building on the signed by our two
Prime Ministers in June 2022.

The UK is blessed with a very strong science sector and a world-leading research base.
With less than one per cent of the world’s population, the UK produces over 6% of the
world’s academic publications, and over

[SciVal / Scopus]. This is a consequence of decades of public investment and
the British Government has recently committed to spending £20 billion a year by 2024/25
on research and development, to ensure the UK continues to be a global leader in science
and technology.

But we are acutely aware that international collaboration is vital in addressing the great
global and societal issues of our times, from tackling climate change to responding to the
challenge of our ageing populations. And in that context we greatly value our science and
research collaboration with Portugal. Our ambition is for this relationship to prosper and
flourish in the years ahead.

CHRIS SAINTY
His Majesty’s Ambassador to Portugal

*PUNMP* Mapping Scientific Collaborations Between Portugal and the United Kingdom 6
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glossary

AICEP

Portuguese Agency for Investment
in Foreign Trade, Agéncia para

o Investimento e Comércio Externo
de Portugal

BRF
Bilateral Research Fund

CORDIS
Community Research and
Development Information Service

ERC
European Research Council

EU
European Union

FCT

Portuguese Foundation for Science
and Technology, Fundagéao para

a Ciéncia e a Tecnologia

FWCI
Field-Weighted Citation Impact

GDPR
General Data Protection Regulation

HE
Horizon Europe

IRR
Inter-Rater Reliability

LUSO
PARSUK’s annual event

PARSUK

Portuguese Association

of Researchers and Students
in the United Kingdom

PCR
Policy Cures Research

PUMP
Portugal - United Kingdom
Mapping Project

R&D
Research & Development

SAB
Scientific Advisory Board

UK
United Kingdom

UKRI
United Kingdom Research
and Innovation

UKRI
United Kingdom Science
and Innovation Network (SIN)

Wos
Web of Science
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executive
summary

The scale of scientific collaborations between Portugal and the UK is robust. Aimost
1,500 international scientific projects were identified, a combination worth billions.

The most prominent areas of collaboration represent important research priorities
for the present and future of both countries and beyond. These include research
on climate change, oceans and biotechnologuy.

Both countries share a vibrant ecosystem of dynamic and collaborative institutions.
The three most collaborative institutions in Portugal were the Instituto Superior
Técnico, Universidade do Porto and CIIMAR. The three most collaborative institutions
in the UK were University of Exeter, Imperial College London, and the Scottish
Association for Marine Science.

Scientific collaborations between Portugal and the UK are highly productive,impactful
and of recognised quality. Aimost 15,000 publications, 80% of which published

in the top 25% most prestigious journals of their respective fields, and 40 patent
applications were identified.

Portugal and the UK invest in international training opportunities that accompany
their research priorities. Over 350 international doctoral projects were identified,
a combination worth millions.

Early and mid-senior career researchers are often initiators of international
scientific collaborations. This was often associated with bandwidth and link
with career progression.

ten

key findings
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Both remote and face-to-face engagement opportunities are important formats
to initiate and maintain these collaborations. Brexit and COVID-19 have demonstrated
that the international research community has a remarkable ability to adapt to change.

Researchers often seek specific field expertise but also partnerships with prestigious
international institutions. Expertise and prestige were sought in both countries,

but more can be done to achieve a more equal recognition of the strengths in both
research ecosystems.

Critical enablers include the existence of mobility/exchange programmes and formal
inter-institutional agreements, whereas critical blockers include lack of funding and
institutional bureaucracy. International PhD scholarships and institutional cultures
that value international scientific collaborations were deemed critical.

International scientific collaborations have an undeniable positive impact on building
research networks, progressing research careers and scientific progress. Over 90%
ofresearchersagreed thatinternational scientific collaborations had a positiveimpact
on their careers.

Engage in joint research and development in areas of strategic and mutual interest.
These include research on climate change, oceans and biotechnology.

Supportthecreationofofficialcollaborationagreementsbetweenresearchinstitutions
that cooperate the mostinternationally.Formalcollaborationagreementsbetweenthe
most active institutions in both countries has the potential to mitigate the lack of

institutionalendorsement forinternational cooperation and bureaucratic procedures.

Enable the transfer of innovation and technology between both countries.

To accelerate innovation, joint ventures, technology transfer offices, innovation hubs,
incubators, and tax incentives for companies that invest in science and technology
should be considered.

Promote international cooperation across all career stages in research, with a focus
on early-career researchers. These may include PARSUK’s Bilateral Research Fund
scheme, as well as informal networking events to foster inter-personal skills.

Monitor and evaluate the evolution of scientific collaborations between Portugal
and the UK over time. Surveys and questionnaires from this study can be repurposed
and disseminated during relevant meetings organised by both countries.

five

recommendations
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introduction

Under the aegis of the Treaty of Windsor, Portugal and the United Kingdom (UK) have en-
joyed the oldest bilateral alliance in known history, which is still bearing fruit to this day.
While mostly mediated through otherinternationalunionsduringthelast century,thisbond
has paid manydividendsinseveralareas.Thisincludesarich history of cooperationand mo-
bilisation of students, academics, and researchers between the two nations. In June 2022,
Portugalandthe UKreaffirmed theircommitment to this alliance by signingaDeclarationon
Bilateral Cooperationin London.Of even greaterrelevance to thisreport,a whole section of
this proclamation is devoted to science, innovation, and technology (GOV.UK, 2022).

Over the years, Portugal and the UK have matured robust ties in science and innovation.
Between 2018 and 2020, the UK saw a 17.7% increase in incoming students from Portugal,
whichmakesPortugalthe 3rd (third) fastest-growing global providerto UKHigher Education
institutions after India and Nigeria, and the fastest in Europe (UUK, 2021). By 2020, both
countries had also co-authored 24,003 publications according to SciVal. This makes the UK
Portugal’s 3rd (third) most collaborative research partner, whereas Portugal is UK’s 20th
(twentieth) most collaborative research partneriln thelcontext of the European Union (EU)
Horizon 2020 Framework Programme, Portugal was the UK’s 13th (thirteenth) most collabo-
rative research partner (UUK, 2021), ahead of Norway, Ireland, and Poland, which resulted in
1,990 collaborations worth €10.7 billion (Lyra, 2021). The value of these ties is undisputable.

However, a comprehensive record of the research landscape between these two nations
is not yet available. From existing literature, a mapping exercise attempted to capture the
researchlandscapeonbiodiversitybetweenEuropeandLatinAmericaandthe Caribbeanre-
gion (see Dangles et al.,2016), others involved the two and more comparable countries (see
Gazni et al., 2012 or Csomés & Lengyel, 2020), and statistics on the level of each nation’s
international scientific cooperation have been collected (see Patricio,2010,FCT,n.d.or Else-
vier,2020).To our knowledge,no previous study has been published to specifically describe
the scale and nature of the bilateral alliance in science and innovation between Portugal
and the UK, including how these bonds were established. Considering our historical links,
mappingsuchscientific collaborationsis fundamental to forge future areas of cooperation.

With the goal of strengthening science diplomacy between Portugal and the UK, a protocol
between the Portuguese Association of Researchers and Students in the UK (PARSUK) and
the Portuguese Foundation for Science and Technology (FCT) was established in 2019. It
anticipated the creation of a Scientific Advisory Board (SAB) to aid science advice to Por-
tuguese agencies and the emergence of new opportunities for scientific exchange for the
Portuguese scientific community in the UK, such as Bilateral Research Fund (BRF) grants
(PARSUK, 2019). Not least important, this agreement was the driving force behind the in-
tention to map the scientific collaborations between the two countries, which led to the
genesis of this project: PUMP (Portugal - United Kingdom Mapping Project).

*PUNMP* Mapping Scientific Collaborations Between Portugal and the United Kingdom
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In September 2021, a new partnership boosted the level of ambition of the bilateral rela-
tionships in science and innovation between Portugal and the UK. A new memorandum of
understanding was celebrated between PARSUK and the British Embassy in Lisbon - UK Sci-
ence andInnovation Network (SIN),with the aim of supporting bilateral science cooperation
through jointinitiatives. These included doubling the offer of grants in the BRF scheme and
bolstering the PUMP project to a scale that demonstrates the truly bi-directional nature of
scientific collaborations between the two countries. In particular, the UK partners demon-
strated interest in gaining a deeper understanding of the dynamics behind the set up of
these collaborations and what factors contributed to their success.

Consequently, the PUMP project emerges as a key product of this new reinvigorated trian-
gular cooperation.PARSUK was hence formally recognised as the representative of the Por-
tuguese scientific diasporain the UK, and a key strategic partnerininternational scientific
affairs to both Portugal and the UK.

The aim of this project is to map the recent evolution of scientific collaborations between
Portugal and the UK and better understand how these collaborations were formed.

Our approachis based on the systematisation of existing collaborations between Portugal
and the UK, whilst allowing for intriguing case-studies to be investigated in further detail.
The specific outputs of this initiative include a comprehensive database of scientific col-
laborations between Portugal and the UK (Excel-based), and a final report that may serve
as a state-of-the-art reference to subsequent discussions between both countries when
negotiating which research areas to prioritise going forward.

The results of this project are anticipated to mnﬂﬁﬂ:ﬂ:el stakeholders,
including policy and decision-makers,and seni dresearchinsti-
tutionsin Portugalandinthe UK,about future investment opportunities for both countries
in the field of science and innovation. In specific, this is a timely window of opportunity for
Portugal and the UK to align priorities in their respective research agendas and to identify

strategies and plans that predict more effective and successful collaborations forinterna-

tional research. photo by
Edward Jenner
on Pexels
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methodology

The central aim of this project is to map the recent evolution of scientific collaborations
betweenPortugalandthe UKandbetterunderstand how these collaborationswere formed.
To achieve this goal, taking into account the interests of each partner organisation was
vital. Aworkshop was held in November 2021, with FCT and the British Embassy in Lisbon, to
clarify expectations and to refine the remit for this project.

From this workshop, two streams of work emerged with
distinct yet complementary objectives:

Mapping approach, to identify scientific projects between Portugal
and the UK based on public funding data from both countries and the EU,
combined with data on the scientific outputs (quantitative and qualitative);

Case-study approach, to identify additional scientific projects between
Portugal and the UK and better understand,how these were established
(qualitative).

Inaddition, this workshop providedinsights ontheintended use of thisreport:areport that
considersitstargetaudience,includingpolicyanddecision-makers,seniorleadershipinac-
ademicandresearchinstitutions;onethatvaluesthe dynamicevolutionofscientificcollab-
orations through a specific timeframe; one that has a clear focus based on the EU Horizon
Europe (HE) Framework Programme missions; and one that also reflects on the experiences
of building collaborations that are often invisible.

A mixed and convergent methodological design (Wisdom & Creswell, 2013) allowed an inte-
gratedcollectionandanalysis of different datatypestoachieve aholisticunderstanding of
theresearchlandscape between Portugal and the UK (lvankova,2006). This combination of
methodologies is what sets this study apart from comparable ones.

Thanks to the generous financial support of both the FCT and the British Embassy in Lis-
bon - UK SIN, PARSUK was able to recruit two research analysts to plan and implement this
project. A scoping document outlining the remit and methodology of this exercise was
prepared by the research team and subsequently validated by the funding partners over
e-mail (see Appendix A). This document establishes fundamental working definitions for
this exercise,including: scientific collaboration; research and development (R&D) activities
andprojects;researchtypesandscientificdisciplines,accordingtotheFrascatimanual;R&D
performers - researchers and their career levels or research bodies and institution types;
and funding sources and scientific outputs.

According toeach workstream - mapping and case-study - tailored search strategies were
devised for a more robust and replicable data collection and analysis.

*PUNMP* Mapping Scientific Collaborations Between Portugal and the United Kingdom
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A. MAPPING APPROACH

Conceptual framework

A conceptual framework was created with the goal of establishing a logical flow between
the most traceableinputandoutput domainsinvolvedintheresearch process: fundingand
scientific outputs, respectively (see Figure 1).

figure 1.
Conceptual
Framework for the
mapping stream

INDIVIDUALS of PUMP
(e.g. number
of collaborators)
> »
FUNDING
(e.g. total (e.g. number
funding) of publications)
> >
INSTITUTIONS
(e.g. institutions
involved)
Differentindicators foreachdomainwere agreed upontoguideasystematic datacollection
and analysis. By tracing these variables and associated keywords in the appropriate data
sources,international scientific collaborations of interest were identified, including the re-
spective projects and institutions.
Research questions
Basedonthisconceptual framework,generaland specific research questions were defined
asfollowsto better prioritise keyinsights and structure the results and discussion sections
of this report:
GENERAL SPECIFIC
table 1.
General and specific
For the duration of EU Horizon 1. How many projects were established and what are research questions
2020 (2014-2020), which scientific theirkey characteristics,including scale,mission area for the mapping
collaborations have been established and scientific discipline? workstream

between Portugal and the United
Kingdom, in the 5 mission areas of
Horizon Europe?

2. Which were the most collaborative institutions in
Portugal and the UK?

3. How many scientific outputs were produced and
what are theirkey characteristics,including scientific
disciplines and applicant country?

‘PUNMP* Mapping Scientific Collaborations Between Portugal and the United Kingdom 15
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Rationale

The timeframe agreed amongst partners was the duration of EU Horizon 2020 Framework
Programme, covering a period ranging from 1 January 2014 to 31 December 2020. This time-
span was deemed to provide an overview of the evolution of the scientific collaboration
landscape, over a period that preserved coherence in terms of Europeanresearch goal are-
as.Scientific projects created during that timeframe stand a greater chance of converging
on their highlighted research areas in favour of greater European relevance (as a partner,
which may also provide more fertile ground for international collaborations). Additionally,
the EU Horizon 2020 Framework Programme identified the UK as one of its top-performing
countries:theUK’s ‘universityresearchersparticipatedinandledmoreHorizon2020projects
thananyotherparticipant country,andthe UK had one of the programme’s highest funding
bids success rates (15.0%)’ (UUK, 2021). Posterior timeframes, more relevant to other pro-
grammes, were left to be explored in future iterations of this mapping exercise.

The research areas were limited to the EU Horizon Europe
Framework Programme’s 5 (five) mission areas:

X X €.

|. Adaptation to Il. Cancer Ill. Healthy oceans,
climate change, seas, coastal and island
including societal waters

transformation

sk

m Europgaq
IV. Climate-neutral \I. Soil health Commlsslon
and smart cities and food #HorizonEU

This selection provided a thematic focus that fits neatly into the broader scope of its pre-
decessor, the EU Horizon 2020 Framework Programme. This ensured a sense of continuity
congruenttothe chosentimeframe,whilelimiting the breadth of explored areas.Byanalys-
ingcurrent EU prioritiesasthey were featured during the current EU Framework Programme,
this mapping exercise gathersinsights about the past to inform present and future direc-
tions in research funding and policy.

The need to narrow down the thematic scope of this mapping exercise was agreed upon by
the partners from the outset. Although desirable to capture a comprehensive selection of
scientificcollaborationsinabroadestnumberofresearchareaspossible,suchanendeavour
would require the time and a level of resource (financial and human) outside the scope of
this project. The strategic decision to focus on the research areasin the EUHorizon Europe,
a key programme for EU nations such as Portugal, provides a framework for a much-needed
continued alignment between Portugal and the UK in the new Global Britain era. Additional
thematic areas, more relevant to other programmes, were left to be explored in future iter-
ations of this mapping exercise.

*PUNMP* Mapping Scientific Collaborations Between Portugal and the United Kingdom
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Data variables

Two types of evidence were prioritised:

Scientific projects funded by Portuguese, UK and EU agencies

(see Figure 1in Appendix C);

Scientific outputs from these or other projects

(see Figure 2 in Appendix C).

Regarding the data variables, some were accessible (represented below by an *icon), while
otherdatawere not (represented below by an x icon).Additional data deemedrelevant dur-
ing data collection, is also presented (shown with a + icon).

Data source

Original ID

Scientific Discipline

Relevant HE Mission

Acronym

(Project)Title

Year of creation

Duration (Years)

Primary institution

Country of primary institution
Number of institutions involved
Institutions Involved

Type of institution

Number of Scientific publications
Number of patents

Funders

Type of funding

Funding Scheme

Data sources

(Publication) Title

Author(s) (of publication)

Nr authors (of publication)

FWCI (of publication)

Journal Quartile (of publication)
Year

Document Type (of publication)
Source-described Funding

DOl

Source Title (of publication)
Source Type (of publication)
UK/PT Cities involved

Number of Grant Submissions
Total Funding

UK/PT Regions Involved
Country of Primary Institution
Number of Collaborators

Career Level of Collaborator

To identify the scientific projects, 2 (two) databases for scientific projects funded nation-
ally: FCT (Portugal) and UKRI (United Kingdom); and 2 (two) databases for European-related
funding were selected: ERC and CORDIS. The majority of data in both databases is publicly

accessible.

For scientific outputs, 3 (three) of the most used data sources for peer-reviewed publica-
tions: SciVal, Scopus, and WOS. All these databases are often referred to for bibliometric

studies that examine scientific activity.

*PUNMP* Mapping Scientific Collaborations Between Portugal and the United Kingdom
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The combination of these data sources was considered the most comprehensive and ro-
bust. A brief description of each data source is presented on table 2.

EVIDENCE DATA KEY
TYPE SOURCES CHARACTERISTICS
Key characteristics of
The FCT data repository can be challenging to work with. Most data sources for the
publicly available information is already categorised by year and mapping workstream
scientific discipline, yet without data regarding each application, by evidence type

funded grant or PhD. Complementary data may be accessible upon
formal request.

The UKRI itself compiles a variety of outputs resulting from

their funded projects, including information on international
collaborationsbetweenresearchinstitutes.Dataregardingprojects
funded by the UKRI, publications or patents associated with the
projects are all accessible through the same UKRI portal. Similar to
CORDIS, the UKRI database also encompassed most domains of the
conceptual framework of this project.

The ERC data archives do not allow for the extraction of detailed
spreadsheets nor provide additional data that wasn’t already
covered by CORDIS data sets.

Despite the original intention of using CORDIS for public funding
data, this data source is very comprehensive and encompasses

almost all domains of the conceptual framework of this project

with the exception of the ‘individuals’ domain.

SciVal enables the download of pre-filtered data with publications
thatinvolve scientific collaborations between Portugal and the UK.
It also provides a unique collaboration metric that indicates the
extent to which publications of a certain entity have international,
national, and institutional co-authorship or single authorship.
However, access to this data source is limited to academic
institutions, or by paid subscriptions

Scopus allows for the filtering of relevant data but a keyword
search is required for web-based data collection. In practice, a
single dataset for each desired keyword must be downloaded and
analysed individually.

Data collection and mining on WOS is similar to Scopus.

Search terms

Eachmissionwasanalysedbyreviewingofficial EuropeanCommissiondocuments(European
Commission,2021a,2021b,2021c,2021d and 2021e). This allowed for abetter understanding
ofthe scientific frameworksinvolved and resulted in the creation of working definitions for
each mission area, example,and keyword developed to filter the desired data and produce
relevant results for each mission (see Appendices A & B).

This list of keywords was updated since the original design in the scoping document. One

of the keywords, ‘sustainab’ was particularly challenging to use, since it included several
projects outside the scope of the HE mission areas. A manual review was necessary.

*PUNMP* Mapping Scientific Collaborations Between Portugal and the United Kingdom 18
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Inclusion and exclusion criteria
Consideringthe outlined scope,the team defined theinclusion and exclusion criteriabased
on the timeframe, themes, and types of research to be featured (see Table 3).

CRITERIA INCLUSION EXCLUSION
01/01/2014 - Projects that were created before and after our
31/12/2020 established timeframe yet containing scientific
output within that timeframe.
Horizon Europe Research collaboration whose primary outcomes
Programme’s 5 are not directly related to one of the missions.

mission areas

Basic research Applied research, such as general-purpose data
and experimental collection (such as recording weather statistics):
developments
scientific and technical information services
(collecting, coding, recording, classifying
disseminating, translating, analysing, and
evaluating) except when integral to an R&D
project.

testing and standardisation.
feasibility studies.
programmatic evaluations.
purely R&D financing activities.
indirect supporting activities.

routine testing and analysis of materials,
components, products, processes, etc.

phase IV of clinical trials (unless they result in
a further scientific or technological advance).

Data extraction

A PRISMA-like approach was developed and followed to assemble a database of scientific
collaborationsbetweenPortugalandthe UnitedKingdom,bilateralor multilateral,inthe pre-
definedtimeframeandthematicscope.Thisnotonlyensurestransparencyandreplicability,
butalsoclarifiesthelogicalframeworkbehindtheprocess(seeflowdiagramsinAppendixC).

In terms of thematic scope, given that each HE mission represents a broad and multi-fac-
eted concept, a set of keywords was defined for each mission that needed to be present
in the project title or abstract (see Appendices A and B). Each project or scientific output
required at least aninstitution from each country, ora co-author affiliated to aninstitution
of each country, within the specified timeframe.

Scientific collaborationsare traditionally assessedthroughbibliometric studies,whichonly
examine scientificoutputs.Typically,bibliometric studies categorise and quantify scientif-
ic collaborations using co-authored publications (Garcia-Villar & Garcia-Santos, 2021). Nev-
ertheless, a single collaboration, whether part of a project or not, can produce multiple
publications (it is desirable to do so), while only representing a single connection between
researchers or institutions. For that reason, the research analysts opted to classify each
project as a collaboration, and the various scientific outputs as products generated by
those collaborations.
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A crossmatch of funding data and scientific output data was performed to identify the
projects within scope andassess their scientific productivity.New collaborations were also
identifiedthroughpublicationsthatwerenotlinkedtopreviouslyidentifiedprojectsinfund-
ing data sources.

Synthesis of extracted evidence

Each entry contains as much data as was feasible to gather, and the researchers cross-
matched all the data that could be used to characterise the collaborations with most of the
desired indicators. However, as expected, a perfect convergence of data extracts for each
project,in a way that fulfils all data points (i.e.: indicators), was not possible for all projects.
Thisdatabaseincludespublicationswithout funding data,and grants without publications.
There was some data obtained from other sources besides those previously stated,suchas
the Journal Quartile, which was extracted from Scimago journal rankings. Some indicators
not provided by the data source were classified manually (e.g.: scientific discipline or cities
ofinstitutions)orclassifiedaccordingtothe pre-established keywords (HE missions).Other
indicators were calculated through Excel formulae or tools, based on the data provided.

The final database was constructed in Excel with the variables indicated above. This analy-
sisinthereportis descriptive,and summarises a selection of key data and trends, typically
combining two or more indicators of particular interest to decision-makers. Except for the
SankeydiagramgeneratedbytheonlinedatavisualisationtoolSankeyMatic,all figureswere
generated in Excel.

To aid the development of case studies and future mapping research projects, a record of
all steps involved in data collection, mining and.analysis was kept. This will ensure quality
assessment and replicability. These records areravailable upon request.
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Quality assessment

The research team was kindly trained by Juliette Borri from Policy Cures Research (PCR) to
ensure best data mining practices. Quality assessment was performed internally by both
researchanalysts,andexternallybythe projectteamandadvisory group.Eachresearchan-
alystdouble-checkedtheircolleague’swork,validatingdatacollectionandminingmethods.
Thisreview was essential forassessing the quality andbiasinallmanual stages,whichrelied
onthejudgement call of the research team.The inter-rater reliability (IRR) between the two
research analysts was measured and recorded (see Appendix D), including at which stage
of the workflow tests were performed, which disagreements emerged, and how they were
addressed (Belur et al., 2021). Due to the high volume of data, the research team selected
arandom sample of 10% for each dataset to determine the IRR. Agreement was determined
with an IRR threshold exceeding 90%.

Sustainability

The scoping document also outlines the expected data sources, methodology, and how
to conduct the data validation process and quality assessment, further elaborated in the
methodology section of this report. This allows for the methodology to be replicated in fu-
ture projects with the same or adapted remits.

The results of this workstream feed into the construction of a single database identifying
collaborations that meet the inclusion criteria, with the goal of updatability over time (us-
ing a replicable methodology), enabling the monitoring of the dynamic evolution of those

collaborations.

Photo by
Polina Tankilevitch

on Pexels
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B. CASE-STUDY APPROACH

This qualitative, case-study approach was designed with the added goal of detecting ear-
ly-stage collaborations between international researchers who have not necessarily been
awardedsizable fundingnorproduced peer-reviewed publicationsyet,independently from
their alignment with EU Framework programmes.

This is ultimately our working definition for ‘invisible collaborations’, which may have es-
caped the quantitative mapping exercise given their lack of traditional traceable input and
outputsigns,namelyonline registries for public funding orresearch output databases.This
work stream sought to comprehend the mechanics underlying the creation of such collab-
orations, and potential for monitoring and evaluation over time.

Research questions
Research questions were defined as follows to better prioritise key insights and structure
the results and discussion sections of this report:

How were these scientific collaborationsinitiated and what motivatedthem?

\Which factors have enabled or hindered the process of establishing these
scientific collaborations?

What impact have these scientific collaborations had in the careers
of the researchers?

Rationale
Capturingtheserendipitousencountersinscienceandinnovationinternationallyisuniquely
challenging using traditional quantitative data collection methods. One of the benefits of
this project was the stewardship provided by PARSUK, an organisation with 15 years’ expe-
rience with the international scientific diaspora in the UK and with a long-standing expe-
rience in emerging partnerships for research. A qualitative approach was adopted to best
capture such initiatives and how they came to fruition.
Additionally,thisexploratoryapproachalsointendstocharacterise emergingpartnerships,
the factors that have contributed to their success, mechanisms by which they are formed,
and derive lessons that might encourage future collaborations. The collection of interest-
ing case-studies,senioraccounts,and anecdotal reports obtainedin the qualitative phase
were instrumental in shaping a solid repertoire of common practices amongst established
collaborations, with the goal of informing stakeholders of what has been successful or less
so thus far.

Data sources

Researchers and academics with prior experience ininternational scientific collaborations
between Portugal and the UK were pre-identified forin-depth interviews. Two groups were
selected as indicated in table 4.

*PUNMP* Mapping Scientific Collaborations Between Portugal and the United Kingdom

Pl

22



2023

DATA SOURCES KEY CHARACTERISTICS

The SAB is primarily composed of senior Portuguese academics
and researchers based in Portugal and the UK. This Board is
responsible for fostering scientific diplomacy in bilateral relations
between Portugal and the UK, offering scientific advice to

the Portuguese government, and national R&D institutions,
contributing to the knowledge transfer of scientific and
technological advancements between the two countries, and
providing information about opportunities for new partnerships
and funding (PARSUK, n.d.).

The BRF is an annual programme that aims to support early career
researchers with seed funding of €3,000 to accelerate existing
and new scientific collaborations between Portugal and the UK
(PARSUK, 2020). This programme is sponsored by the FCT and the
British Embassy in Lisbon - UK SIN.

The two groups included both senior and junior academics and researchers, hence, a rep-
resentative sample. A total 30 participants were included, and the target was to interview
atleast 50% of the group. Additional relevant contacts were identified using a snowballing
approach.

Given the project timeline and the fact that the interviews were conducted in the summer
of 2022, when most academics and researchers are less available, a survey was developed
as a complement (see Appendix F).

This survey (Google Form) was also shared with the wider PARSUK community for additional
perspectives notcapturedinthe mapping stream ofthisproject,including projects outside
the EU HE mission areas and pre-selected timeframe. Contacts were facilitated by PARSUK,
accordingto General DataProtection Regulation (GDPR) best practices,and bytheresearch
team itself based on previous connections with Portuguese institutions.

Themes

The interviews were exploratory, with well-defined topics of discussion, a method that al-
lowsamore comprehensive set ofinformationaboutthese partnershipsandhow theywere
established (see Appendix E).

Data extraction

Theinterviews were conducted online via the Zoom platform and were expected to last for
30 minutes. The data archives and all individual names were both anonymised for privacuy.
Explicit consent was sought to tape the interviews for transcription purposes only.Prior to
the interview, participants were also provided with a participation information sheet (see
Appendix G).
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This section aims to describe a selection of key data and trends that emerged from the
mappingand case-studyworkstreams.Each segmentexplainsits purpose andsignificance
in painting the picture of the scientific collaborations between Portugal and the UK, while
reserving a more in-depth interpretation for the discussion section.

A. MAPPING APPROACH
The relevant research questions for this workstream were as follows:

How many projects were established and what are their key characteristics,
including scale, mission area and scientific discipline?

Which were the most collaborative institutions in Portugal and the UK?

How many scientific outputs were produced and what are their key
characteristics, including scientific disciplines and.applicant country?

In total, 45,908 records of scientific projects and 29,799 recordings of scientific outputs
were collected from the data sources and screened to ensure that only the records that
met the inclusion criteria were included (see Appendix C). The database was also cleaned
to avoid duplicationsandremove errors andinconsistencies.All the project and publication
records were stored in two Excel databases, one for projects (see Appendix H1) and the
other for publications (see Appendix H2).

Below, the findings of data on publicly funded scientific projects are reported first (FCT,
UKRI and CORDIS), followed by data on from the scientific outputs (SciVal,Scopus,WOS and
CORDIS), and finally by data on PhDs and post-doctoral scholarships (FCT).

Scientific projects

How many projects were established and what are their key characteristics,
including scale, mission area and scientific discipline?

Between 2014 and 2020, the European Commission, the UKRI and the FCT funded a total
ofd444 research projects,involving Portuguese and UK institutions,centred around Horizon
Europe-relevantthemes.TableSillustratesthelevels of porosity by timeframe,locationand
thematic scope, according to each data source
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NUMBER OF PROJECTS IN NUMBER PROJECTS
TIMEFRAME AND LOCATION IN THEMATIC SCOPE
UKRI 160 18
FCT 262 18
CORDIS 1,049 408
TOTAL 1,471 444

This funding comprises the total sum of €2,516,719,492.08, with a median investment of
€4,707,930.80perproject.93.26%ofthesecollaborationsweremultinationalandmultilateral.

The median number of institutions involved in the same collaboration is 18, with 71.69%
of these projects (319) being coordinated by institutions outside of Portugal or the UK.
However, there were more UK-led than Portugal-led collaborations, with 16.18% of projects
coordinated by UK institutions (72) and 11.91% (53) coordinated by Portuguese institutions.

Figure 2 illustrates the total level of funding and number of projects for each HE mission
thematic area. The volume of funding for each thematic area is represented through the
right bars, while the number of projects developed around that area is represented by the
left bars.

AEDADMN

adaptation to
climate change

- O ==

restore our
oceans and waters

soil deal
for europe

cancer

‘Adaptation to climate change’ is the mission area with the highest total volume of funding
and number of projects (with approximately €949 million for a total of 184 projects), while
‘Soil deal for Europe’ (with approximately €242 million for atotal of 38 projects)and ‘Cancer’
represent the lowest (with approximately €243 million for a total of 50 projects).

Figure 3 portrays the proportion of disciplines representedin the included project,accord-
ing to the classification used in the Frascati Manual.
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table 5.

Number of included
projects fromeach data
source (public funding).
First level of inclusion:
timeframe (2014- to
2020) and location
(Portugal and UK
involved). Second level
of inclusion: thematic
scope (five Horizon
Europe missions)

HORIZON EUROPE
MISSION AREA

4 Funding involved
(millions €)
Number of mission
related projects

figure 2.

Composite chart: left
bars with total funding
(in millions of €) per
Horizon Europe mission
area (total funding =
€2,516,719,492.08); the
right bars the total
number of projects per
Horizon Europe mission
area (n = 444)
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figure 3.
Proportion of included
9 projects by scientific
discipline (as classified
by the Frascati Manual).
30 Note: projects may
’Ill contain multiple
SCIENTIFIC DISCIPLINE disciplines
Natural sciences

o , Engineering and technology

Social sciences

/ o Agricultural and veterinary sciences

Medical and health sciences
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® Humanities and the arts
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59.46% of projects were multidisciplinary. The two most common disciplines were ‘Natural
Sciences’ (30%), and ‘Engineering and Technology’ (29%).

2.  Which were the most collaborative institutions in/Portugal and the UK?
Two Sankey diagrams were created to illustrate the top 3 (three) most collaborative insti-

tutions in Portugal and in the UK, according to the number of connections with the other
nation (see figures 4 and 5).

Photo by Annie Sprat
on Unsplash
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INSTITUTO SUPERIOR 52
TECNICO

UNIVERSIDADE DO PORTO 47

CIIMAR (CENTRO
INTERDISCIPLINAR 36
DE INVESTIGAGAO

MARINHA E AMBIENTAL)

Figure 4.

Sankey Diagram
connecting the 3
most collaborative
institutionsinPortugal
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Aurora Ventures Limited

Autodesk Limited

BAE Systems (Operations) Ltd

Belfast Metropolitan College

Concirrus Ltd

Construction Industry Training Board

Cranfield University

Delcam Ltd

Department of Health

DNV UK Limited

Environment Systems Limited

European Centre for Medium-Range Weather Forecasts
Fabis Consulting Limited

Foster + Partners Limited

Future Cities Catapult

Galson Sciences Limited

Global Maritime Consultancy Ltd.

Global Robots Ltd.

Greater London Authority

Iberdrola Engineering and Construction UK Limited
Imperial College London

Isis Innovation Limited

Jacobs Clean Energy Limited

Johnson Matthey PLC

KiwiPower Limited

London School of Economics and Political Science
Mastodon C Ltd.

Met Office

National Nuclear Laboratory Limited

Oxford Brookes University

Plymouth Marine Laboratory

Radioactive Waste Management Limited

Royal Borough of Greenwich

Secretary of State for Environment, Food, and Rural Affairs
Siemens PLC

TerraDue UK Ltd

Transport for London

UK Centre for Ecology & Hydrology

University College London

University of Durham

University of Edinburgh

University of Exeter

University of Leeds

University of Liverpool

University of Manchester

University of Nottingham

University of Plymouth

University of Reading

University of Warwick

University of York

Urban DNA Solutions LLP

WCM CLBG

Alpha Consultants (UK) Ltd

Anglia Ruskin University Higher Education Corporation
Aston University

BMT lsis Limited

British Steel Limited

Cardiff University

Chancellor, Masters & Scholars of The University of Oxford
ClientEarth

Embedded Rail Technology Ltd

Greatcell Solar UK Limited

Help the Aged LBG

Heriot-Watt University

Hr Wallingford Limited

Information Catalyst for Enterprise Ltd.

Insect Technology Group Holdings UK Ltd.
London School of Hygiene & Tropical Medicine Royal Charter
Loughborough University

Marine Biological Association of the United Kingdom
National Grid Electricity Transmission plc
National Oceanography Centre

Network Rail Infrastructure Limited

Ove Arup & Partners International Limited
Samui Design and Management Limited
Scottish Association for Marine Science
Society for Underwater Technology

Thales Ground Transportation Systems UK Ltd
Toshiba International (Europe) Ltd

University Court of the University of Aberdeen
University Court of the University of St Andrews
University of Birmingham

University of Bristol

University of Cambridge

University of East Anglia

University of Huddersfield

University of Hull

University of Southampton

University of Strathclyde

University of Wolverhampton

Applied Genomics Ltd

Bangor University

Biome Technologies PLC

Bio-Renewables Development Centre Limited
Bior-Ex Food Diagnostics Limited

BluelLobster IT Limited

Co-Exploration Limited

Devon County Council

Freshwater Habitats Trust

IOTA Pharmaceuticals Limited

Marine Scotland Directorate

MRAG Limited

Nanomedpharma Ltd.

Natural History Museum

QTechnologies Ltd

Queen’s University of Belfast

Seascape Consultants Ltd

Sir Alister Hardy Foundation for Ocean Science
Tritonia Scientific Ltd

University of Cardiff- School of Biosciences (SB-UC)
West County Mussels of Fowey Ltd

Xenobics Ltd
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Accordingtotheinclusioncriteria,thethree most collaborativeinstitutionsinPortugalwere
thelnstituto Superior Técnico(collaborating with 52 different UK institutions),Universidade
do Porto (collaborating with 42 different UK institutions), and CIIMAR - Centro Interdisci-
plinar de Investigagédo Marinha e Ambiental (collaborating with 36 different UK institutions).

UNIVERSITY OF EXETER

IMPERIAL COLLEGE 23

LONDON

SCOTTISH ASSOCIATION 20
FOR MARINE SCIENCE

Figure 5.

Sankey Diagram
connecting the 3
most collaborative
institutions in the UK
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ADP - Aguas de Portugal, SGPS S.A.

Aguas do Tejo Atlantico S.A.

Associagéo Portuguesa de Gedlogos

Associagéo Portuguesa dos Industriais de Marmore,
Serra e Afins

Cémara Municipal de Lisboa

CIIMAR (Centro Interdisciplinar de Investigagéo Marinha
e Ambiental)

Empreendimentos Edlicos do Vale do Minho, S.A.

EPAL - Empresa Portuguesa das Aguas Livres, S.A.

E-Redes - Distribuigéo de Eletricidade, S.A

Felmica - Minerais Industriais, S.A.

Fundagéo Eurocean

Fundagéo Gaspar Frutuoso

Hidra - Hidraulica e Ambiente, Lda.

IMAR- Instituto do Mar

Instituto Politécnico de Coimbra

Instituto Superior de Agronomia

Instituto Superior Técnico

ISCTE - Instituto Universitario de Lisboa

KYMANER - Tecnologias Energéticas, Lda.

Laboratoério Nacional de Energia e Geologia

Laboratoério Nacional de Engenharia Civil

Recifemetal - Reciclagem de Ferros e Metais S.A.

Universidade do Algarve

Universidade do Porto

WavEC Offshore Renewables, Lda.

AAF AlgaFuel SA.

Altice Labs S.A.

Associagéo para Investigagéo e Desenvolvimento
da Faculdade de Medicina

Associagéo do Instituto Superior Técnico para a Investigagao
e Desenvolvimento

CEIIA - Centro de Engenharia e Desenvolvimento (Associagéo)

Centro Hospitalar Universitario do Porto EPE

Center for New Energy Technologies

EMAC - Empresa Municipal de Ambiente de Cascais, EM, S.A.

EMEL - Empresa Publica Municipal de Estacionamento
de Lisboa, EEM

Instituto Superior de Engenharia do Porto

INTELI - Inteligéncia em Inovagéo, Centro de Inovagao
Associagao Privada sem Fins Lucrativos

Lisboa E-Nova - Agéncia de Energia e Ambiente de Lisboa

Municipio de Cascais

ReabilitA Lda

SmartWatt - Energy Services S.A.

Uninova-Instituto de Desenvolvimento de Novas Tecnologias -
Associagao i

Universidade de Evora

Universidade Nova de Lisboa

AlgaPlus Produgéo e Comercializagéo de Algas
e seus Derivados Lda.

Algarve Marine Sciences Centre

Algoteca de Coimbra

Associagéo para o Desenvolvimento do Atlantic International
Research Centre

Centro de Ciéncias do Mar do Algarve

CIIMAR-Madeira

ICETA- Instituto de Ciéncias, Tecnologias e Agroambiente

INEGI - Instituto de Ciéncia e Inovagdo em Engenharia
Mecanica e Engenharia Industrial

Laboratério Ibérico Internacional de Nanotecnologia (LIN)

Municipio de Almada

Ocean Energy Systems (OES)

Sagremarisco - Viveiros de Marisco Lda

Secretaria Regional do Mar, Ciéncia e Tecnologia

Universidade de Aveiro

Unparallel Innovation, Lda.

The three most collaborative institutions in the UK, according to the selected criteria, were
the University of Exeter (collaborating with 25 different institutions in Portugal), Imperial
College London (collaborating with 23 different institutions in Portugal), and the Scottish
Association for Marine Science (collaborating with 20 different institutions in Portugal).

Acomprehensivelist of collaborations between Portugal and the UKis made available in the

Appendix I.
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Some of the examples in our database that illustrate the breadth and scale of ambition of
funded projects involving Portugal and the UK include:

Title: ‘BEESNESS’

Funding: 299,162.07 € (FCT)

Start: 2020

Duration: 3 years

Primary institution: Centro Interdisciplinar de Investigagéo Marinha e Ambiental (CIIMIAR)
Partnering institution: University of Cardiff - School of Biosciences (SB-UC)

Short description: Bees play a key role in pollination. This process is key for animals (polli-
nators) to collect food resources, for plants to reproduce, and for maintaining life on the
planet.Declinesinbeediversityhavebeendocumentedinvariousregionsasaconsequence
of habitat destruction and fragmentation, insufficient floral resources, and pesticide use.
This project aims at generating big data to understand and prevent bee decline in the Séo
Francisco Valley in Brazil. More specifically, it will create an understanding of the extent to
which pesticides usedinthe conventionalagricultural crops mayinterfere with the dynam-
ics of bee populations.

Title: “Supergen ORE hub 2018’
Funding: 10,644,052.77 € (UKRI)
Start: 2018

Publications: 41 EM B n H G l]
Primary institution: University of Plymouth

Partnering institution: Universidade de Lisboa

Short description: The United Kingdom is at the forefront of Offshore Renewable Energy
(ORE) technologies, including wind, wave and tidal energy. The role of Supergern ORE hub
is to enable the transformation to future-scale ORE. It will also generate the pathway for
translationofresearchandinnovationintoindustrypractice,forpolicyadaptationandpublic
awarenessinordertosupporttheincreased deployment of OREtechnologies,reducingen-
ergycostswhileincreasingenergysecurity,reducingC02emissionsandsupportingUKjobs.

Title: ‘Joint Initiative for hydrogen Vehicles across Europe 2 (JIVE 2)°

Funding: 25,000,000.00 € (EU)

Start: 2018

Duration: 6 years

Primary institution: Element Energy Limited

Partnering institution: Petroleos de Portugal - Petrogal SA

Short description: JIVE initiatives aim at advancing the commercialisation of fuel cell buses
through large-scale deployment of vehicles and infrastructure so that, by the end of the
project, fuel cell buses are commercially viable for bus operators to include in their fleets
without subsidy, and that local and national governments feel empowered to requlate for
zero emission propulsion for their public transport systems.Combined, the JIVE projects will
deploy nearly 300 fuel cell busesin 22 cities across Europe by the early 2020s - the largest
deployment in Europe to date.
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Scientific outputs

5. How many scientific outputs were produced and what are their key characteristics,
including scientific disciplines and applicant country?

This section providesinformation about the scientific outputs,such as peer-reviewed arti-
cles, book chapters, and patents.

A total of 14,913 publications were included in the final database. From those, 66.1% were
generated from the funded projects included in the database (9,857), and the remaining
33.9% had no apparent links to those projects (5,093). These 5,093 publications, spanning
from 2014 to 2020, have at least one institution from each country, or a co-author affil-
iated to one, are centred around Horizon Europe-relevant themes, and can indicate new
collaborationsin addition to those already identified by the 444 included projects.In some
cases, publications were evidence of relevant collaborationsinthe context of non-relevant
projects (3.52%).

Figure 6 presents the proportion of each type of publication in the final database.

figure 6.
Proportion of each
type of publications
in the database

MBARGO -

7 Peer-reviewed articles
Conference papers
O , Reviews
/ o Books/book chapters

53 Preprints

Thesis dissertations

® Others
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The most common type of publication was the peer-reviewed article (with 53%) followed by
conference papers (with 23%).
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Figure 7reflects the proportion of publications that were published in each journal quartile.

JOURNAL QUARTILE
oM
Q2
e Q3
e Q4

Overall, the selected publications showed a median number of 8 authors per publication,
with a median Field-Weighted Citation Impact (FWCI) score of 1.59,80.60% publishing on 1st
Rank Quartile Journals (Q1).

Figure 8 serves to compare the average number of scientific publications (right bars) a pro-
ject centred around each of the HE mission areas can expect, with the average funding a
project in each mission received (left bars).
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Projects with ahigheraverage of funding produced in average more publications,asitis the
example of the ‘Restoring our oceans and waters’ thematic area, while projects with lower
average fundingproducedinaverage fewerpublications,suchasthe‘Cancer’thematicarea.
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figure 8.

Composite chart:
green bars represent
the average amount
of funding assigned
to a project of a
certain Horizon Europe
mission area; the red
line traces the average
number of scientific
publications produced
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Table 6 summarises the patents that emerged from the selected projects by scientific dis-
cipline and applicant country.

SCIENTIFIC DISCIPLINE (40)

Engineering and Technology 15
Natural Sciences 7
Social Sciences 7
Other "
APPLICANT COUNTRY (40)

Portugal 1M
UK a
Other 25

The mapped projects generated a total of 40 patent applications, of which more were sub-
mitted by Portugal (27.50%) than the UK (10%), and the remaining were filed by other coun-
tries (62.50%). The 40 patent applications were generated from the total of 20 mapped
projects (see appendixes Hand J),with ‘Engineering andTechnology’as the most prevalent
discipline.‘Natural Sciences’and ‘Social Sciences’appeared secondly, both in an equal pro-
portion. Each project may have involved more than one scientific discipline, as was previ-
ously noted. Regarding jurisdictions, of the 4 (four) patent applications by the UK, only half
have globaljurisdiction,while the others have a UK jurisdiction only.In contrast, only 2 (two)
of the 11 (eleven) patent applications have national jurisdiction, 3 (three) have European
jurisdiction, and 6 (six) have global jurisdiction. Only 12.50% of all patents were listed as
granted, with the remaining 87.50% still in the application phase.

A comprehensive list of patents is made available in the Appendix J.
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PhD and post-doctoral
scholarships

This section presents the PhD and post-doctoral data between Portugal and the UK, which
relates to scholarships for Portuguese students who pursued UK institutions for their PhD
or post-doctoral research,and vice-versa. Table 7 illustrates the levels of porosity by time-
frame,location and thematic scope,according to the dimensions of the PhD and post-doc-
toral data available.

NUMBER OF PHDS IN NUMBER PHDS IN

TIMEFRANME AND LOCATION THEMATIC SCOPE
From the UK to Portugal 26 3
From Portugal to the UK 327 22

The most common doctoral scholarshipisthe PhD scholarship.These programmesreceived
a total of €1,621,615.58 funding, with a median funding of €59,252.23 per scholarship.

The UK was undoubtedly a more frequent host to Portuguese PhDs (88%) than vice versa.
The top 4 (four) host institutions were the University of Cambridge, Imperial College Lon-
don, the University College London, and Universidade de Lisboa, accounting for 40% of the
sample. ‘Cancer’ research was the most pronounced HE mission amongst PhDs with 48%.
‘EngineeringandTechnology’and‘Medicaland HealthSciences’arethetwo mostprominent
scientific fields in PhD programmes with 28% each.

One example in our database of a funded doctoral degree involving Portugal and the UK:
Title:
Funding: 119,236.53 € (FCT)

Start: 2017
Primary institution:

B. CASE-STUDY APPROACH
The relevant research questions for this workstream were as follows:

How were these scientific collaborations initiated and what
motivated them?

Which factors have enabled or hindered the process of establishing
these scientific collaborations?

What impact have these scientific collaborations had in the careers
of the researchers?
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A total of 60 individual accounts by academics and researchers, formerly or currently en-
gaged in scientific collaborations between Portugal and the UK, were collected. 20 partici-
pated in the in-depth interviews and 40 participated in the surveys (see Appendix K).

Table 8 summarises the key characteristics of the interviewees and survey respondentsin
relation to their scientific discipline and existence of funding.

INTERVIEWS (20)

Engineering and Technology 6
Medical and Health Sciences 6
Natural Sciences 5
Other 3
Yes 17
No 3
SURVEYS (40)
Engineering and Technology "
Natural Sciences M
Medical and Health Sciences 7
Other M
Yes 23
No 17

In addition to the institutions included in the mapping approach, this workstream identi-
fied a set of new institutions, including 11 (eleven) in the UK and 6 (six) in Portugal.

77.5% of respondents were based in Portuguese institutions and have scientific collabora-
tions involving the UK. 22.5% of participants were based in the UK, with scientific collabo-
rations with Portuguese institutions. With regards to scientific discipline, ‘Engineering and
Technology’ (28.3%) and ‘Natural Sciences’ (26.7%) were the most prevalent. The remaining
onesincluded‘MedicalandHealthSciences’(21.7%),'Social Sciences’ (15%),and ‘Humanities
and the Arts’ (8.3%).

The sections below describe the experiences of these researchers in establishing inter-
national scientific collaborations between Portugal and the UK, specifically looking at how
thesewereinitiated,what hasfacilitated orhindered the process,andtheimpactthat these
had in their respective careers.

How were these scientific collaborations initiated and what motivated them?
Interms of the career stage at which participants began scientific collaborations between

Portugal and the UK, most were fully independent researchers (33%), followed by PhD stu-
dents(32%).Accordingto ourrespondents,early careerresearchers after theirPhDwho are
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seeking fullindependence and senior field-leading/career-peak researchers are less likely
to start new international scientific collaborations. When asked why early and mid-senior
careerresearchersarecriticalininitiatingandmaintaininginternational scientificcollabora-
tions, a Portuguese professor and senior researcher #1 based in UK university commented:

“le academics have a lot of things on our plate. Typically, we do not work on a single
problem. (...) Supervisors sharing PhD students or one of the supervisors has a PhD student
who is involved in research. So there must be someone in the background who is working
almost 100% of the time on the collaboration.”

46.67% of collaborations were first established remotely, with 38.33% of these participants
reporting the use of e-mail as the first point of contact. 38.33% of the collaborations were
reported to have been formedin a shared physical space, such as scientific conferences or
informal social events. Both Portugal and the UK presented similar rates of reported self-in-
itiative as starters of new international scientific collaborations.

FigureQdisplaysthedifferentcategoriesof motivatorssharedbythe participantstopursue
new international scientific collaboration.

13

MOTIVATIORS

estige

Learning opportunities

13

Professional admiration

Future funding expectations

13

Others

10 1

Most participants are quided by professional interests, namely seeking a collaborator with
specific expertise, gaining international experience, or building a reputation that can fuel
theiracademic careers.Juniorresearcher #2 praised her collaboration for giving her the op-
portunity to ‘Have wings to fly’ as a main motivation. She also mentions that:

“It often happens that early career researchers, postdocs try to be independent, but (...)

have their wings clipped, because they are often under the ‘umbrella’ of Pls, seniors (...)
and being able to have my vision, my project, is something that motivates me a lot.”
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The international researcher #3 based in UK university mentions an institutional culture
where:

“A lot of value is put on being able to demonstrate international prestige and international
connections,and so having a collaboration like this, particularly one that led to publication,
is really important.”

2. Which factors have enabled or hindered the process of establishing these scientific
collaborations?

The proportion of reported collaboration enablers is represented in Figure ‘0.

figure 10.
Proportion of
collaboration enablers
22 as identified by
participants

COLLABORATION ENABLERS
Mobility incentives
Inter-institutional cooperation agreements

R1/R2-level researchers and students exchange

Pump-priming funds for collaborations

15 / o Networking opportunities and events
‘ B ﬁﬁ: | ms for "matchmaking”
=la g/larger funds

® Others

22

22

Whenaskediftheircollaborationwasfacilitated byexistingagreementsand/orinstitutional
support factors, 58.33% of respondents agreed that personal initiative remains a primary
driver in forging these scientific collaborations over other external factors of a systemic
nature.However,these systemic support factorsarealsoreferred tointhe majority of testi-
monies.Mobilityandexchangeprogrammes,especiallybilaterallycoordinatedPhDsandtar-
getedat early careerresearchers,were frequentlyreferred to asincentives of international
collaboration. The Portuguese professor and senior researcher #4 based in the UK stated:

“Exchange programs, even if short, are very useful. Because they make it possible to imple-
ment these partnerships that, in many cases, remain on paper. (...) And we have very good
ideas and we even go to visit each other and we have very ‘beautiful’ plans and then nobody
manages to execute them,because thereare nostudentsorresearchersatajuniorlevelwho
can actually carry out the work.”

The proportion of reported collaboration blockers is represented in Figure 11.
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COLLABORATION BLOCKERS
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® Others

13

17

Mostresearchersagreed that persistenceisvitalwhen pursuing theseinternational collab-
orations to full fruition. Mirroring the previous figure, the lack of mobility funds was pointed
as an important limitation. In addition, it has been reported that institutions and bureau-
cracy were more of a challenge to overcome than a helping hand. As expected, varying in-
stitutionalcultures maybe more appreciative ofinternational outreach undertakenbytheir
researchersand,therefore,provide suppor‘cive‘E> i T sforresearchers
to pursue open community values. Contrariwis i i s may struggle to
receive therequired funding, support,or opportunities. Researcher #5 stresses the expec-
tation of young investigators to “Establish collaborations, win projects®.

Nevertheless,mostinterviewees stated that theirinstitutionslack a clear and well-defined
pathway that is conducive of such collaborations. Protocols such as Erasmus+ or HPC-Eu-
ropad were commonly suggested as being required to conduct the partnerships.

5. Whatimpact have these scientific collaborations hadin the careers of theresearchers?
When asked abouttheimpact that these scientific collaborations had on their careers,90%
of participants claimed that they did have an effect. The overall description provided to

characterise this impact was positive (92%), with no negative impacts being reported.

The proportion of reported career impacts is represented in Figure 12.
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figure 12.
Proportion of career
impacts as identified

2" by participants
CAREER IMPACT

Networking

Career development

Scientific possibilities and outcomes

More prestige, visibility, recognition or credibility
Independent and/or leadership position

More funding

18 Development of soft skills and/or technical skills
® Reinforced connection to Portugal
® More collaborations

7 ® N/A

Opportunities for establishing new connections or networking was the most frequently
describedimpactbyparticipants.Participantssharedthe experiencesof“growingresearch
network” both nationally and internationally, and the possibility of strengthening collabo-
rations ("enhanced relationships” and “developed a great relationship™). The second most
frequent response was that of career development. This category includes participants
that received job proposals as aresult of thec i hared that these
scientific collaborations “helped (them) get (t r“now (theyare)
working almost full time on this project.” Another common response was the importance
of scientific outcomes,including publications whichincluded terms such as “research aris-
ing”, to “increase in scientific production”, or “new horizons in terms of the development of
(their) research”.

One example of an ‘invisible’ collaboration:

Researcher: Andreia Albuquerque-llendt

Funding: 3,000 € (PARSUK’s BRF scheme)

Start: 2022

Collaborating institutions:

University of Glasgow and Instituto de Higiene e Medicina Tropical (IHMT)

Andreia
Albuquerque

Experience:

“My first link with the IHMT, Universidade NIOVA de Lisboa started in 2009, when I first joined
the Vector Borne Diseases group from the GHTM centre, to do an undergraduate internship
working with Prof.Lenea Campino and Dr. Sofia Cortes,who firstintroduced me to the on-go-
ing research on the Neglected Tropical Disease - Leishmaniasis.

DiscoveringPARSUKandaccessingthe BRFsupport,enabledtheconsolidationofthiscollab-

orativelink,wherelwasabletoleadanexcitingprojectforthefirsttime,generatingimportant
basicworkwhichestablishedthe foundationforupcomingcollaborativeresearchprojects.”
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discussion

This section provides an analysis of the new findings, their implications for policy and re-
search, and the strengths and limitations of this project.

As the first of its kind, this project brought together high-level partners from both sides of
the Anglo-Portuguese alliance into a truly complex exercise. The aim was to map therecent
evolution of scientific collaborations between Portugal and the UK and better understand
how these collaborations were formed.

Within the vast world of possible scientific collaborations, it was imperative to dive deeper
into specific programmes of work with strategic interest to PARSUK and its international
partners, whilst not losing sight of the opportunities that may arise from identifying unex-
pected areas of collaboration.

Two separate yet complementary workstreams were devised:

, whose high-level objective was to'identify
the scientific collaborations established between Portugal and the UK
in the 5 mission areas of the EU Horizon Europe programme, between
2014-2020; and

, whose high-level objective was to identify
additional scientific collaborations between Portugaland the UK,notlimited
by the criteria of the mapping approach, but with a strong emphasis on
understandinghow these collaborations were established and what lessons
we might learn for the future.

From the mapping approach, five key insights were generated:
The scale of scientific collaborations between Portugal and the UK is robust.

Almost1,500international scientific projectswere establishedbetweenPortugalandthe UK
in the period of 2014 and 2020. These represent a multi-billion investment across a variety
ofthematicareas,scientificdisciplines,with collaboration modalitiesincludingbilateraland
multilateral research consortia.

When looking at a smaller sample of projects within themes of strategic interest, almost
450 projects were identified between both nations in the same period. This represents a
totalinvestment of over €2.5 billion,across five mission areas of the EU Horizon Europe pro-
gramme - climate change, oceans and waters, smart cities, soil for Europe - in bilateral and
multilateral collaboration efforts.
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Considering that over 90% of these 444 projects derived from EU-supported programmes
(408), this investment selection of €2.5 billion corresponds to an expressive proportion of
international science between Portugal and the UK. In the context of the EU Horizon 2020
programme alone,Portugaland the UKreceived acombined total of €8 billion (approximate-
ly €1 billion to Portugal and €7 billion to the UK) (Schiermeier, 2020; Agéncia Nacional de
Inovagéo,2020). Equally, thisis not a negligible amount when analysing how much Portugal
and the UK invest in research and development. In 2020, it is estimated that the UK spent
around £15.3 billionin R&D (Office for National Statistics,2022) while Portugal spent approx-
imately €3.2 billion (Nicholson, 2022).

Beyond the collective scale of these projects, the individual size of each project is also
important to consider, with a median investment of almost €5 million per project. Projects
of such scale are more likely to be high-profile in the public domain as well as sufficiently
resourced to drive results and impact in their respective scientific fields. Thisis a massively
important opportunity for Portugal and the UK to showcase their best contributors to the
internationalscientificecosystem,includingresearchtalentandthequalityoftheirresearch
institutions.

However, over 90% of these collaborations were multinational. While this suggests that Por-
tugalandthe UK are key partnersininternational research consortia with several countries,
only a small proportion of these projects have Portugal or the UK as leading institutions
(under30%). Despite the prestige that comes withinternational research consortia,there
is a clear opportunity for both countries to take a leading role in bilateral and multilateral
research consortiumand further strengthen their positions as global science and technol-
0ogy superpowers.

The most prominent areas of collaboration represent important research priorities
for the present and future of both countries and beyond.

Despitethedifferencesbetweenboth countries,Portugalandthe UKare making significant
efforts to increase their investments in R&D. In particular, Portugal has focused on renew-
able energy and biotechnology (Republica Portuguesa, 2020) and the UK has prioritised
cleanenergyandlife sciences(DepartmentforBusiness,Energy&lndustrial Strategy,2017),
amongst other areas.

Within the universe of the 450 projects identified in this project, the themes ‘Adaptation
to climate change’, ‘Climate neutral and smart cities’ and ‘Restore our oceans and waters’
representacombined €2 billion worth ofinvestment and well over 350 projects. This clearly
reflects why both countries have become important hubs for climate change research and
ocean research in Europe, with a strong reputation for cutting-edge science.

On the one hand, Portugal has a strong renewable energy sector, with a focus on solar and
wind power, which contributed to a vibrant research community, with expertise in devel-
oping new technologies and applications in this space (IEA, 2021). The country also has a
long coastline,which makesitanideallocationto study marine habitatsand species.Lastly,
Portugal is home to a number of world leading research institutions, such as the Centro In-
terdisciplinar de Investigagdo Marinha e Ambiental (CIIMAR), the Instituto Portugués do Mar
e da Atmosfera (IPMA) and the Instituto de Ciéncias da Terra (ICT).

On the other hand, the UK has a broad and deep pool of expertise, with a long history of

world-class researchin climate and marine science,and a number of leading research insti-
tutions, observatories and monitoring stations, such as the Met Office. The country is also
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well-connected to the global research community and counts on the UK government as
a significant investor in research, enabling the development of new technologies and ap-
proaches to address the complex challenges of climate change,as wellasin oceanography
and marine sciences (UKRI, 2022; UKRI, n.d.).

Together, Portugal and the UK can become global leaders in climate and ocean research,
helping to generate scientific knowledge necessary to address the most pressing envi-
ronmental challenges facing the world today. This ambition is also clearly reflected in the
UK-Portugal Joint Declaration on Bilateral Cooperation (GOV.UK, 2022).

Both countries share a vibrant research ecosystem of dynamic
and collaborative institutions.

Portugal and the UK have vibrant ecosystems that explore world-class research across a
widerangeofdisciplines.InPortugal,severalresearchinstitutionswork closelywithgovern-
ment agencies to advance our understanding of a variety of topics, including climate and
oceans.Good examples emerging from this studyinclude CIIMAR, the Universidade do Porto
and the Instituto Superior Técnico. Altogether, these three institutions hold 130 collabo-
rations with the UK. In the UK, several leading institutions have established themselves as
international centres of excellence in climate and oceans research. Some of the collabora-
tionsmappedinthisstudyillustrate preciselythat,includinginternational projectsinvolving
Imperial College London, the University of Exeter, and the Scottish Association for Marine
Science.These threeinstitutions combined have a total of 68 collaborations with Portugal.

All of these examples have a strong track record of international collaboration between
Portugalandthe UK, which demonstrates that the'collaborative potentialis well distributed
across both counties, north and south, east and west. The respective governments have
also committed to making significantinvestmentsinresearchandinnovation,domesticand
international, which opens a window of opportunity for further strategic investments in
ongoing high-performing research partnerships.

Scientific collaborations between Portugal and the UK are highly productive,
impactful and of recognised quality.

This study found a high volume of scientific outputs involving Portugal and the UK. Almost
15,000 publications were identified,5,000 of which not associated with public funding from
either FCT,UKRlorthe EU.Thisdemonstratesthatinternational collaborationsbetweenboth
countriesare highly productive yet often‘invisible’,which meansthat they canbe challeng-
ing to track using traditional funding metrics.

Over 80% of these articles were published in the top 25% most prestigious journals of their
respective fields (Q1). According to the field-weighted citation impact (FWCI), which meas-
ures the average number of citationsreceived byarticlesinaparticular field, this studyalso
foundamedian of1.59amongst publicationsinvolving Portugaland the UK. This means that,
on average, these articles are highly cited (59% more than expected) which may indicate a
higher level of quality and impact.

In addition to peer-reviewed publications, the number of patent applicationsis also an im-
portantindication of the potential forimpact andinnovation.Inthe context of the collabo-
rationsanalysed,40applicationswereidentifiedwiththemajorityemergingfromPortuguese
institutions.Althoughthisdemonstratestheconsiderabletechnologicalgain,especiallyfor
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Portugal,and the factors involved in a patent application (such as field, technology, stage
of development, and size and resources of applicant organisation) as a larger number of
applications could be expected vis a vis the total research investment of €2.5 billion. It is
alsoworthnotingthatnotallresearchinvestmentresultsinasuccessful patentapplication.
The process of obtaining apatent can be complexand time-consuming,and thereis always
a risk that a patent application may not be granted.

Portugal and the UK invest in international training opportunities that accompany
their research priorities.

Portugal and the UK have made several initiatives to boost the cadre of researchers in their
respectivecountries,includingpromotingscienceeducationandencouraginginternational
doctoral programmes. Equally, both countries are invested in attracting and retaining tal-
ent from abroad, namely by offering competitive salaries and benefits to highly skilled re-
searchers. The ultimate goal is to promote Portugal and the UK as a leading destination for
research and development.

This study was uniquely positioned to explore the extent to which both countries are pre-
paring the future generation of research leaders in accordance with their respective re-
search priorities. When analysing the doctoral scholarship programmes supported by the
FCT alone, over 350 projects were identified involving Portugal and the UK. Within these, a
sample of 25 doctoral scholarships were dedicated to the five themes of strategic interest.
Despite the small number of projects, they represent a total of over €1.5 million with a me-
dian of almost €60,000 per project.

Interestingly, ‘Cancer’ was the most common research area, a trend not verified amongst
the scientific projects mapped earlier. However, this is fairly aligned within the life scienc-
es portfolio, a strong area of interest to both Portugal and the UK. Both countries have
world-renownedinstitutions dedicated tothe study of cancerandthe development ofnew
treatments,suchasthe Champalimaud Foundationin Portugaland the Cancer Research UK.
Although only FCT-funded doctoral scholarships were analysedin greaterdetail,it was clear
that the predominant flux of scholars was from Portugal to the UK. In fact, in almost 90% of
the cases,the UKinstitutionswerethe hosts of Portuguese doctoral students.Understand-
ingthefactorsbehindthe UK’s success,alongwithexploring strategiestoattractandretain
researchers in the long term, will be crucial to secure a prosperous future for the research
ecosystem in Portugal.

From the case-study approach, five key learnings were generated:

Early and mid-senior career researchers are often initiators of international
scientific collaborations.

Researchersin all career stages play animportant role ininternational scientific collabora-
tions. However, this study illustrates several occasions where early and mid-senior career
researchers were decisive in initiating and maintaining these collaborations.

Differentreasonswere presented,includingthelimited bandwidth of mid-career (after PhD)
and senior researchers (principal investigators), who are often focused on career progres-
sionand leading large-scale research projects. As a result, busier supervisors with doctoral
students oftenrely on their ability and capacity to forge new and upkeep existinginterna-
tional collaborations, not seldom in the background.
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Both remote and face-to-face engagement opportunities are important formats
to initiate and maintain these collaborations.

Researchers areresourcefulindividuals.When seekinginternational collaborations,inform-
antstothisstudyindicatedanequalfrequencyofremoteandin-personinteractionformats
with their counterparts in Portugal and the UK. Amongst the latter, scientific conferences
andinformalnetworkingeventshave beenidentifiedasprime platformswhereinternational
collaborations oftenbegin,withboth Portuguese and UK researchers affirmingasimilar pro-
pensity for self-initiation.

Brexitand COVID-19 have demonstrated the ability of the international research community
to adapt with change. In the future, it becomes increasingly important that researchers
collaborating internationally are capable of thriving in a hybrid environment, despite the
geographical proximity of Portugal and the UK.

Researchers often seek specific field expertise but also partnerships with prestigious
international institutions.

Accordingto this study,Portugaland UK-based researchers are motivated by two main fac-
torswhen pursuinginternational collaborations. The first, scientific expertise oftenlacking
intheirrespective circlesandinstitutions.The second, the prestige that comes with estab-
lishing formal links with an international research organisation. In fact, several Portuguese
researchersmentionedthattheopportunitytotakepartinaninternationalscientificcollab-
oration with the UK has enabled them to progressin their careers. This was particularly true
whensuch collaborationsresultedin concrete and tangible outputs,suchaspeer-reviewed
publications.

Expertise and prestige existin both sides of the partnership between Portugal and the UK.
Although historical perceptions may have been asymmetrical in favour of the UK, future
collaborations should strive to achieve a more equal recognition of the strengths in both
research ecosystems.

Critical enablers include the existence of mobility/exchange programmes and formal
inter-institutional agreements, whereas critical blockers include lack of funding
and institutional bureaucracy.

Personalinitiative and interpersonalrelationships were oftenreferred to as one of the most
importantfactorsinestablishingbilateral collaborations.Nonetheless,the existence of mo-
bility and exchange programmes as well as formalinstitutionalagreements between Portu-
guese and UKinstitutions were deemed vital to their success.In particular, bilateral mobility
and exchange programmes targeted at early career researchers, including PhD scholars,
were a significantly valued incentive.

Conversely,anotable degree ofindividual persistenceisrequired to overcomethe hurdlesin
creatingtheseinternationalcollaborations.Two of the most highlyreported were thelack of
fundingandbureaucracy,bothofwhichare associated withinstitutional culturesandvalue
perceptions of international scientific collaborations.

Boththeblockersandfacilitatorsreportedinthis study maynot be specific toPortugaland

the UK. However, these recurrent themes shed some light on potential mitigation avenues
that ought to be tailored to accelerate a collaborative ecosystem between both countries.
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International scientific collaborations have an undeniable positive impact on building
research networks, progressing research careers and scientific progress.

Over 90% of participantsindicated that the international scientific collaborations between
Portugaland the UKhad a positiveimpact ontheircareers.In specific,researchers observed
that their professional networks expanded and their careers have progressed faster and
further,withnewjob opportunities.Notleastimportant,scientific progresswasatthe heart
of the perceived impact of these collaborations, much of which was made visible through
scientific publications and other knowledge generation metrics.

The insights and learnings gained from this study provide a solid foundation for future
investment opportunities for science and innovation between Portugal and the UK. Both
countries should work together to build a strong, sustainable and mutually beneficial part-
nership through:

Engaging in joint research and development in areas of strategic and mutual interest.

Portugalandthe UK should collaborate onjointresearch and development projectsinareas
of common interest, such as climate change, oceans and biotechnology. This would allow
both countries to share expertise and resources, and develop new innovations that can
benefit both nations and beyond.

Supportthecreationofofficialcollaborationagreementsbetimeenresearchinstitutions
that cooperate the most internationally.

Portugalandthe UK should prioritise the establishment of formal collaborationagreements,
building on the strengths of the most active institutions between both countries. This
would mitigate the lack of institutional endorsement forinternational cooperation and bu-
reaucratic procedures, whilst widening the potential scope of scientific collaboration be-
tween those institutions.

Enable the transfer of innovation and technology between both countries.

Portugal and the UK should encourage the transfer of innovation and technology between
thetwocountries,suchasthroughtheestablishmentofjointventures,technologytransfer
offices,andinnovation hubs.To accelerateinnovation further,taxincentives forcompanies
that invest in science and technology, and the creation of incubators and accelerators of
start-ups could also be considered.

Promote international cooperation across all career stages in research, with a focus
on early-career researchers.

PortugalandtheUKshouldincentiviseresearchersinallcareerstagestocollaborateinterna-
tionally.Particularfocus should be placed amongst early careerresearchers,whose careers
cansignificantlybenefitfromsmall-scalefundingschemesaimedatstrengtheningpartner-
ships rather than scientific projects per se (<€5.000, with more flexible eligibility criteria).
Goodexamplesinclude PARSUK’s Bilateral Research Fund (BRF)scheme,aswellasin mobility
and exchange programmes, and informal networking events to foster inter-personal skills.
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Monitor and evaluate the evolution of scientific collaborations between Portugal
and the UK over time.

Portugaland the UK should track international scientific collaborations systematically and
continuously. This would allow a clearer understanding of the full scientific landscape, in-
cluding when sudden or long-term priority shifts occur. Surveys and questionnaires from
thisstudycanberepurposedanddisseminatedduringrelevantmeetingsorganisedbyboth
countries. Results should be made openly and widely available to both funders and the re-
search community alike,integratedin existing databases andinteractive online tools where
appropriate, including those hosted by FCT, UKRI and the European Commission.

Insummary,a dedicated science and innovation diplomacy initiative between Portugal and
the UKis now more important than ever, to foster stronger ties between the two countries.
This could include regular meetings between government officials, scientists and business
leaders, as well as the exchange of scientists and researchers. Not least important,an on-
going strategic dialogue at all levels is vital to expand and facilitate the implementation of
these recommendations.

Thiscalltoactioncouldleadtothecreation of newtechnologies,the promotion of econom-
ic growth, and the development of a more innovative and competitive workforce.

To our knowledge, this was the first comprehensive review of the scientific landscape be-
tween Portugal and the UK. As a result, this is a pivotal attempt to encapsulate the most
significant scientific collaborations between thetwo countries,consideringresearchareas
of mutual interest. To achieve that, a mixed-methods approach was followed to combine
both quantitative and qualitative data on funding, projects, individuals, institutions, and
scientific outputs. The novelty of goals,methodology and results presented are, therefore,
unique features of this project.

However, the robustness of this exercise is restricted by several factors. The scope for the
mapping workstream, centred in the HE mission areas, the limited time for the interviews
and surveys, data availability and heterogeneity, and the lack of additional data sources
such as private funding leave room forimprovement in this project. Future iterations of this
exercise could benefit fromawider thematic scope into awider selection of research areas
of interest for Portugal and the UK.
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Despite the prestige that
comes with international
research consortia,

there is a clear opportunity
for both countries to take
a leading role in bilateral
and multilateral research
consortium and further
strengthen their positions
as global science and
technology superpowers.
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conclusion

This initiative is a first step towards what hopefully marks the beginning of ongoing re-
search, much needed in international scientific collaboration, particularly for the bilateral
alliance between Portugal and the United Kingdom.

The main objectives of this project were the creation of the database and the current re-
port,characterising the scientific partnerships between Portugal and the United Kingdom,
within the predefined criteria. The collaborations constitute a total of 444 projects, 14,913
publications,and 40 patents.Some publications were the direct output of the projects,and
others might represent new or ‘invisible’ collaborations.

Regarding directionality, there is an apparent greater interest amongst Portuguese insti-
tutions and researchers in UK institutions. This is valuable insight as it may aid partners to
strive for a more equitable and mutually beneficial partnership between students of both
countries. This study suggests both countries are stillinterested in engaging in collabora-
tive research and, if this level of new projects each year is maintained without additional
disruptions, this trend should continue over the coming years.

Theresults of this project may serve as astarting point to understand the shared goals and
needs, which can help determine which areas of collaborative research will likely become
more prominent in the research agendas of both countries in the near future. This is espe-
cially relevant when forging a sustainable collaboration in the long-term.

In this study, Portugal and the UK have demonstrated robust and healthy relations in sci-
entific cooperation,whether they manifest as multilateral and large-scale projects funded
by UKRI or the EU, as doctoral scholarships funded by FCT, or as joint projects between two
researcherswho co-authoredapaperonaniche topic.However,continued research onthis
ever-evolving scientificlandscapeis necessaryto tailor specific funding schemes, mobility
and exchange programmes, or formal and informal networking opportunities.

Historically,itis evident that the scientific bond between these two nations hasbeen sym-

biotic and synergetic. In the future,regardless of any political upheavals, this bond should
continue to grow and prosper.
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