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Foreword

The Higher Education Research Group (HERG), the expert advisory group on research policy to the
then Department of Education and Skills (DES), is composed of representatives of higher education
institutions, the Irish Universities Association (IUA), the Technological Higher Education Association
(THEA), the Irish Research Council (IRC) and the Royal Irish Academy (RIA). The Group has been chaired
by DES, with a secretariat provided by the Higher Education Authority (HEA) (please refer to Appendix 1
for Group membership).

In 2019, the Group’s agenda centred on conducting a high-level review of research activity in higher
education (‘HE Research’). Evidence gathering for the review took placein 2019, the analysis commenced
in late 2019 and progressed into report drafting in 2020. The completion and publication of the Review
report was paused in 2020, initially due to the onset of pandemic-related restrictions in March 2020
and subsequently due to the emergence of a new policy landscape with the establishment of the new
Department for Further and Higher Education, Research, Innovation and Science (DFHERIS) and a new
Programme for Government.

Though the analysis upon which this report is based predates these two significant events, and though
some of the cyclical data within it have since been superseded, the fundamental policy insights
continue to be valid. The report responds to the important requirement for enhanced information, data
evaluation and analysis in relation to the operation, performance and impact of the HE research system.

The report:

« Provides an insight into the ecosystem and complex interdependencies that underpin our national
research system.

« Highlights the centrality of the health of our higher education system to the success of our research
system and vice versa.

« Demonstrates the impacts of funding patterns and prioritisation on the Higher Education Research
system.

« Offersasource of evidence for value-for-money arguments for increased investment in research. One
of the main tenets for increased investment is recognising the higher education research system’s
role as a national strategic asset through knowledge creation, and diffusion, underpinning Ireland’s
long-term economic and social sustainability.

« ldentifies some of the ways in which of the ways in which the performance of the HE Research
system, as a whole, could be strengthened for enhanced performance and impact, contributing to
broader national goals and objectives. This, in turn, could strengthen the value-for-money case for
increased investment in HE Research referenced above.

Higher Education Research Group
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Addendum Spring 2021

The changes that have come about as a result of the pandemic have in many ways reinforced many
of the key conclusions of this report. There is now stronger evidence of the central role of research in
society and of the benefits and acceleration in the advancement of knowledge when researchers from
many disciplines mobilise together to achieve a shared global mission. Trustin science and experts has
underpinned the national effort against COVID-19. There continues to be a shared endeavour to work
through the immediate challenges that the pandemic is creating and, in the medium term, to protect
the quality and sustainability of the research and innovation system as an effective way of supporting
wider economic and social recovery - an argument so clearly demonstrated by the evidence in this
report.
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Executive Summary

Impact and evidence

Internationally and in Ireland, research has proven to be key to productivity, innovation and growth.
Across Ireland, it has been central to the success and survival of many companies. Appropriate
Exchequer investment in the public research system generates a multiplier effect: drawing in in
private sector investment and international funding.

Building on its economic contribution, the value of Higher Education Research is increasingly
recognised as being much wider, including, for example, for human capital development and public
policy-making.

With respect to the former, research is fundamental to the success of higher education. This relates
not only to students at doctoral and masters by research levels, but also wider undergraduate
formation.

HE Research can be central to public policy-making. In order to embed and expand this form of
impact, a more structured approach is required on the part of the research community and policy-
makers.

This Review process included a comprehensive evidence-gathering exercise which found system-
level evidence for two of eight agreed impact categories: economic and new knowledge production.
Ireland performs strongly in both of these areas.

For the other six categories, there is an abundance of qualitative examples of positive impact.

Development of a system-level perspective of the impact of research requires a systematic approach
to both driving and monitoring impact.

Investment

Ireland has held a long-standing ambition for Gross Expenditure on R&D (GERD) to reach 2.5% of
GNP. However, it has struggled to achieve this and, it is considered that the Government Budget
Allocations for R&D (GBARD) as a share of Total Government Expenditure may be a more appropriate
metric.

With regard to expenditure on R&D within higher education (HERD), inconsistencies in institutional
inputs to national data collection processes (the “HERD Survey”) need to be addressed to provide a
more accurate and internally consistent set of statistical findings.

Investment in a broad-based foundational research capability across the HE system is the bedrock
for the future pipeline of ideas, innovations and opportunities that translate into research value and
impact. There is a strong interdependency that needs to be recognised between this core public
investment and competitive sources of funding.

Within competitive funding sources, discussions about the appropriate balance between basic
and applied research have more recently extended into seeking to ensure that both directed and
responsive research activity are appropriately incentivised and supported. Otherinterdependencies
include those across research disciplines, public policy objectives and public and private sector
investment in HE Research.

Governance of the national research policy agenda which may arise, for example, in relation to the
development of the successor strategy to Innovation 2020, will also have an important role to play
in helping to secure a more optimal distribution of public funding for research that is consistent with
national priorities and securing value-for-money. As part of this, further consideration could be
given to the establishment of an advisory research council, a structure that appears to be effective
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in several other countries.

External collaborations

With respect to Irish HE Research’s ‘external’ collaborators, overall business expenditure
on R&D (BERD) has grown strongly, reaching €2.8bn in 2017. This headline figure, however,
masks the concentration of 75% of BERD in just 100 enterprises in Ireland. Nonetheless, HE
Research engagement with enterprise, when defined in terms of collaborations and research
commercialisation, is strong here.

The growth achieved in research personnel in enterprise warrants deeper analysis. Increased
researcher mobility into enterprise has the potential to be an important mechanism in widening the
spread of R&D activity across firms and, by extension, helping to address productivity challenges.

Citizen involvement in research is another critical, and growing, strand of external collaboration, and
has three broad constituent elements: public awareness, civic engagement in the research process
and citizen science.

Irish HE Research’s international performance has traditionally been strong. With major global
shifts, including Brexit and Open Research, international research relations need to be reformulated
to reflect the changing research landscape and wider shifting geopolitics.

These international relations can be broadly stratified in terms of the all-island dimension, Ireland-
UK bilateral relations, those with the EU-27 and, fourthly, beyond Europe.

Clustering

HE Research has an important part to play in key nationwide agendas such as Project Ireland 2040
and Future Jobs Ireland.

HE clustering policy has evolved in the decade since the launch of the 2011 National Strategy for
Higher Education. The latest evolution involves the establishment of innovation districts with
research-intensive institutions at their heart.

An important defining factor in putting such policy into practice in Ireland will be the particular
research specialisations of the research performers involved, in keeping with the principles
underpinning smart specialisation strategies.

Differentiated implementation approaches will be shaped by the starting and evolving research
intensity of the base: enterprise as well as academic.

The establishment of Technological Universities is an important development in this context.

The researcher

There has been a strong emphasis in national research strategies to date on increasing the numbers
of researchers at all career stages, with particular attention paid to doctoral enrolments.

With the benefit of the most up-to-date national statistics, it is timely to consider a sustainable
researcher pipeline. As part of this, a deeper analysis is required of employer demand for researchers
with a particular focus on doctoral graduates (and masters by research graduates), including
whether, when employed by enterprise, they work as researchers or in other positions.

This will inform individual as well as Government/ funder decisions. It will help researchers,
especially those at the start of their careers, to make more informed choices about starting on or
continuing in a researcher career path.
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Researcher career pathways may manifest themselves in several ways, for example, into enterprise,
internationally and inter-institutionally. The Researcher Career Framework has an important role to
play in supporting institutional best practice in researcher career development.

The skills that researchers develop - whatever their domain expertise - are key to maximising their
future employment prospects. Even within HE Research, the roles that researchers perform are
wide-ranging and challenging. And the competences needed to perform research are ever evolving,
the Open Research agenda being a prime example.

Higher Education Institution (HEI) training, recognition and promotion processes should align
with international best practice in both researcher competence and HE Research impact. Inter-
institutional consistency also matters; inconsistency in the quality of researcher competence has
potential implications for Ireland’s international reputation in research.

A mission-oriented approach to research and innovation

The adoption of a mission-oriented approach to research and innovation for Ireland encapsulates
many of the themes and issues that have been surfaced during the Review exercise. It reflects the
evolving international perspective on the role of research in national development: one where its
economic function remains deeply valued yet, at the same time, its contribution to other dimensions
of development, such as societal change, is now coming much more strongly to the fore.

A mission-oriented approach can enable a balance between directed research activity on specified
needs and researchers responding to the overarching mission, with creative exploratory research
that can generate previously unimagined solutions and opportunities.

It coalesces multiple disciplines around overarching strategic outcomes, both social and economic.

The progression of a mission-based approach would generate a number of important considerations
for the future development of HE Research including:

« The core strategic objectives of publicly funded HE research (and their prioritisation),

« Identification of missions for Ireland,

« Alignment and oversight of approach to interdependent public investments in HE Research,
« An appropriate mix within any mission of directed and responsive research activity,

« And of research disciplines and interdisciplinary engagement.

It has the potential to achieve greater and wider impacts, as manifested in the research response to
COVID-19, with enterprise innovations, evidence-based policies and medical progress being seen in
Ireland and elsewhere.
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Introduction

2.1 Researchin Higher Education

Research underpins higher education. It is intrinsic to, and indivisible from, its undergraduate
formation, its relationship with enterprise, its regional role and its international reputation. It is the
defining transformative step for Institutes of Technology in becoming Technological Universities. For
all research-intensive institutions, research performance is integral to their success and reputation.

Within the realm of tertiary education, research is what fundamentally distinguishes higher education
as a complementary rather than duplicative element of tertiary education provision. Taking a wider
perspective, unlike other countries that have a layer of public research institutes, Irish higher education
performs this critical function, i.e., it is Ireland’s de facto public research system and consequently
provides the bedrock of the national innovation system. The Department of Education and Skills
(DES) invests in the region of €280m every year in research activity in higher education (“HE Research”)
through the Higher Education Authority (HEA) and the Irish Research Council (IRC), a manifestation of
the importance of HE Research to its mission.

This Review examines the strategic priority of maximising the value and contribution of HE Research to
the economy and wider society. The genesis for the Review lies in the 2019 Action Plan for Education,
in which Action 61.1 requires the Department to produce a report that:-

« Assesses the degree of balance within the higher education research system in Ireland,
« Considers how that impacts on skills needs and future research capability, and

« Sets out a roadmap of measures, where appropriate, to develop and manage an optimal research
ecosystem.

Its Terms of Reference (Appendix 2) articulates the purpose of the Review as follows:-

«  “Detail the current baseline Irish HE Research system,
« Relate it to the latest international perspectives on the role of research,
« Set out Government ambition for the contribution and impact of HE Research,

« Assess the available evidence of the research system’s realisation of these ambitions to date.

The review will also analyse key system interdependencies to examine how constituent elements of the
HE Research system interact with and complement each other. It will seek to determine the strengths and
weaknesses of the current HE research system. It will also seek to identify reforms that would enhance
the research ecosystem, as well as system gaps or barriers that are resulting in a potentially suboptimal
outcome for the country, the citizen and the researcher. The review is expected to inform the development
of a strategic roadmap towards an optimal HE Research system for Ireland.”

The Review has been carried out in three broad phases:

« Project set-up (March - April 2019),
+ Evidence-gathering (May - July 2019),
+ Analysis and reporting (September 2019 - early 2020%).

1 The analysis in this report was undertaken early in 2020. As much as for all sectors of the society and the economy, the impact of Covid19 on
the HE Research system is continuing to unfold. While there is a high degree of uncertainty, the assessment at this time is that the policy issues
identified in this Review remain valid and should inform the response of the Irish higher education research system to the crisis.
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On foot of the evidence-gathering and analysis, six strategic themes for the Review were identified which
are introduced in Section 2.3 below and examined in the subsequent sections. Each theme concludes
with emerging policy insights. These are intended to guide and inform the ongoing development of the
policy agenda for HE Research in Ireland.

2.2 Development of Research Policy

Just over twenty years ago, Ireland took a decisive step in its pursuit of a knowledge economy: the
Irish Council for Science, Technology & Innovation (ICSTI) published its landmark Technology Foresight
Ireland report. The exercise identified a critical barrier in Ireland’s evolution towards this vision: “the
need for a world-class research capability of sufficient scale in a number of strategic areas within our
universities and colleges, research institutes and industry”. The report was timed to coincide with the
preparation of the 2000-2006 National Development Plan and it recommended major investment in the
areas of ICT and biotechnology.

The consequent investment was announced in March 2000 with the creation of a £560m (€646m)
Technology Foresight Fund for which Science Foundation Ireland (SFI) was established as a sub-Board
of Forfas to administer (SFl was put on a statutory basis in 2003). In parallel, the Programme for Research
in Third-Level Institutions (PRTLI) was established by DES in 1999 to support underpinning research-
capability-building within, and across, all higher education institutions (HEIs). PRTLI comprised five
cycles totaling €1.2bn investment in physical infrastructure, equipment and human resources. DES
also set up a focused Technological Sector Research initiative to build applied research and enterprise
development capability in the Institutes of Technology. And, at the same time, the Irish Research
Councils for the Humanities and Social Sciences and for Science, Engineering and Technology were
established (2000 and 2001 respectively).

In 2002, the Barcelona European Council set the objective of increasing overall expenditure on R&D as
a percentage of GDP to 3% (colloquially known as the ‘Lisbon Agenda’). Ireland, through its 2004 R&D
National Action Plan “Building Ireland’s Knowledge Economy”, concluded that a national target of 2.5%
of GNP appropriately represented Ireland’s ambitions. This first phase of intentional development of
Ireland’s research and innovation system thus focused on building foundational research capability
and capacity.

The subsequent Strategy for Science, Technology & Innovation 2006-2013 (SSTI) continued this
structured approach to the development of Ireland’s national research and innovation system. With an
investment envelope of €8.2bn, connecting the research capability that had been built up to date was
commenced in earnest with the launch of the Technology Transfer Strengthening Initiative and then the
establishment of Knowledge Transfer Ireland (KTI). One of KTI’s immediate and continuing priorities
was to improve the intellectual property (IP) environment in terms of consistency of IP agreements for
collaborations and better clarity on collaborator expectations.

As the SSTI approached its midpoint, the Irish economy experienced the economic and financial
downturn, which followed its banking crisis in 2008. In Q2 2010, unemployment stood at 14.6%. In
these circumstances, the development of the national research and innovation system understandably
changed focus to how best to generate economic returns from the research investments made to date,
i.e. leveraging the then present research capability. The 2011 National Research Prioritisation Exercise

(NRPE) encapsulated this policy shift. In parallel, the National Strategy for Higher Education to 2030,
published in the same year, took a wider view of the higher education system, looking across all of

11
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its strategic objectives, including human capital development, equity of access, internationalisation,
as well as research. Its reflections on, and recommendations for, the latter recognised the need for
appropriate research prioritisation. The following year, the Irish Research Council was formed with the
merging of the Irish Council for Science, Engineering & Technology and the Irish Council for Humanities
and Social Sciences. The NRPE approach was carried through into Innovation 2020, the present
national research and innovation strategy that was launched in 2015 and, for which, a mid-term review
was conducted in 2019.

2.3  Structure of this Report

The formulation of the successor strategy to Innovation 2020 will provide the opportunity to frame
the next evolution of Ireland’s national research and innovation system. It has been the responsibility
and remit of DES, working with the HEA, to seek to ensure that the Irish HE Research system, working
within the overall national RDI system, is performing effectively and is contributing appropriately to the
delivery of Government’s broader strategic priorities within the wider strategic context of Irish higher
(and tertiary) education.

The purpose of this Action Plan for Education Review exercise has been to seek to take stock of the
development of the Irish HE Research system two decades on from its effective inception and to identify
key strategic themes and policy insights for the future strategic development of Irish HE Research.

This Report examines the following strategic themes:

A. The impact of HE Research

B. Public investment in HE Research

D. HE Research and regional clusters and innovation districts
E. The researcher

F. A mission-oriented approach to research and innovation


http://research.ie/
https://dbei.gov.ie/en/Publications/Publication-files/Innovation-2020.pdf
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Theme A: The Impact of Higher Education Research

Research is increasingly recognised as having multiple forms of value. Its economic impact has been
a central driver in the development of research and innovation systems around the world, including
in Ireland. Building on this, its other forms of value are now gaining greater prominence. This can be
seen, for example, in the evolution of the EU’s Framework/ Horizon research funding programmes. The
contribution of HE Research to a wider range of public policy objectives expands the potential for an
effective and efficient return on the investment being made by the State.

The purpose of this theme is to:

+ Identify the range of potential valuable impacts of HE Research,
+ Assess, with the evidence available, the extent to which these are being realised in Ireland,

+ Consider ways in which both these wider forms of impact can be grown, and how HE Research
impact could be better monitored, thereby providing a more robust evidence base.

Building on its track record of economic impact and benefits, the value of HE Research is increasingly
recognised through multiple forms of impact. An enduringissueis the measurement and quantification
of these. In 2017, Campus Engage launched an impact framework with specific regard to civic society
engagement in the research agenda and the concept of ‘engaged research for societal impact’. For
the purposes of this Review and its terms of reference, the HERG adopted a modified version of that
framework such that it now includes specific focus on the impact of HE Research on human capital
development, on public policy and on new knowledge production, as well as the other forms of impact
worked up by Campus Engage. The eight impact categories agreed by the Group thus comprise:

3.1 Economic,

3.2 Human capital development,

3.3 Public policy,

34 New knowledge production,

3.5 Reputation and internationalisation,
3.6 Health and wellbeing,

3.7 Environment,

3.8 Social and cultural.

An extensive evidence-gathering exercise was undertaken in Q2 2019 as an integral element of this
Review, the outputs of which are outlined below for each of the above impact categories. It is evident
from this work that there are multiple positive impacts from HE Research activity, yet systematic
information on them is incomplete and fragmented. Ultimately the outcome of this exercise was that
robust system-level intelligence is available for two of the above categories: economic impact and new
knowledge production, with case studies forming the predominant approach across the other six. The
system-level evidence for those two areas points to a strong performance in both by the HE Research
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system in Ireland. With regard to the other impact categories, there are very many examples through
case studies of the contribution and value of the HE Research sector. However, while acknowledging
the importance of qualitative evidence, a system-level perspective is essential to secure a systematic
approach to both driving and monitoring impact.

3.1 Economic

Internationally, research has been proven to be key to productivity, innovation and growth. Business
investment in knowledge-based capital contributes 20% to 27% of average labour productivity growth,
according to a 2013 OECD report. The European Commission reinforces this contribution in its 2017
report citing several studies finding that:

« Two thirds of economic growth from 1995 to 2007 derives from research and innovation.

« Among all investment categories that drive labour productivity growth, including investment in
tangible capital, research and innovation accounted for 15% of all productivity gains in the EU with
large differences across Member States in the period between 2000 and 2013.

« Anincrease in 10% of R&D investment is associated with gains in productivity between 1.1% and
1.4% (i.e. anincrease in R&D investment of 0.2% of GDP would result in a 1.1% GDP increase, i.e., a
five-times bigger increase in absolute terms).

A 2016 UNESCO Science report examined, inter alia, the relationship between publicly and privately
funded research activity and concluded (page 56) that -

“As [the graph: Figure 1.3] highlights, once countries are prepared to invest more in research personnel
and in publicly funded research, the propensity of businesses to invest in R&D also increases (the size of
the bubbles). Public and privately funded research have different aims, of course, but their contribution
to national growth and welfare depends on how well they complement one another. This holds for
countries of all income levels, but it is clear that the relationship becomes powerful above a certain
threshold in researcher density and publicly funded R&D intensity. Whereas one can find a few countries
with a relatively high intensity of business-funded R&D in the lower left-hand quadrant of the graphic,
none in the upper right-hand quadrant have a low intensity of business R&D.”

15
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Figure 1

.3: Mutually reinforcing effect of strong government investment in R&D and researchers, 2010-2011

The size of the bubbles is proportionate to GERD funded by business as a share of GDP (%)
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In Ireland, research activity has equally proven to be central to economic performance. The Department
of Business, Enterprise and Innovation (DBEI) conducted several significant evaluations of research
investment that attest to its role in a company’s success and in its survival. Its 2016 Review of Economic

and Enterprise Impacts from Public Investment in R&D in Ireland found that:

« R&D activity in agency firms (with ten or more persons engaged) is a characteristic of firms that have
been driving growth in sales, exports, and value-added from 2003 to 2014.

« R&D is an activity of firms that contributed most to employment between 2000 and 2014 in agency
firms in the manufacturing and services sectors; and

« Employment in R&D roles has been more resilient than employment in other roles in the
manufacturing sector between 2000 and 2014.

The 2017 DBEI Review of Capital Expenditure on R, D & | (2000-2016) similarly found that:

« Non-RDlI-active firms were responsible for the greatest job losses during the recession, while
innovation-active firms displayed greater resilience and growth in terms of rates of employment,
exports and value-added.

+ Pay levels in RDI-active firms were 10% ahead of the agency average and 66% higher than the
economy in 2014.

And this continues today, as Irish-based companies work to diversify their markets and reduce their
reliance on the UK in readiness for the post-Brexit world. As highlighted in the Enterprise Ireland 2019
End-Year Statement,

“Companies that invest in research and innovation generate 67% more in global sales than those who
don’t”

In addition, it has been established that investment in public research capability plays a major role in
“crowding in” private sector investment. The 2016 DBEI Review referred to above cites the following
impact evaluations of Enterprise Ireland programmes that all connect industry with HE Research:

State Funding Programme Net Turnover Impact - Net Turnover Impact
experienced -projected

(per € invested in each (per € invested in each
programme) programme)

Applied Research Enhancement Centres €5.85 €12.31
(now the Technology Gateways)

Innovation Partnerships €6.69 €26.35

Innovation Vouchers €7.65 €27.76

17
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The HERG Review exercise did not seek to revisit the assessment of economic returns on research
(and, within that, public research) in light of the extensive work undertaken particularly by DBEI and
its agencies in this regard. That said, two issues did emerge in the Review appearing to warrant future
strategic consideration:

« The extent of research personnel employment in industry and its likelihood as a career destination
for emerging researchers,

« The ongoing and longstanding challenge of R&D activity concentration within a small number of
enterprises and the potential role of the HE Research system in expanding R&D activity more widely
across the enterprise.

3.2 Human Capital Development

The impact of research on human capital development is potentially one of its most significant and
important impacts. This dynamic, as noted in Section 2.1, is fundamental to the success of higher
education, relating not only to students at doctoral and masters by research levels, but also to wider
undergraduate formation. Itsimpact on the latter can manifest itself in several ways:

« Development of cutting-edge curricula based on latest developments in the field,
« Quality and currency of the educators, and
« Valuable experience that students can gain of research techniques and skills.

Because undergraduate formation and research are so implicitly connected through the academic staff
who leverage their research expertise to develop new course curricula and to deliver these courses to
students, itis difficult to separate out this form of impact. Like otherimpact categories, there are numerous
case study examples of this integral connection between research and human capital development.

With particular regard to research students, the transferable skills that they acquire during the course
of their studies are key to their future success. The evidence (also see section 5.1) suggests that many
research graduates who gain employment in enterprise, do so in a wide range of roles well beyond their
research domain expertise, thereby illustrating the value of the wider skills and competences that they
develop while research students.

Overall, studies suggest that the more research-intensive/influenced a course is, the more sought-
after the graduates will be. The 2019_Indecon analysis for the IUA calculated that the net premium
for a PhD over an undergraduate degree in Ireland is €116,000 and €40,000 for a taught masters. The
HEA’s Graduate Outcomes Survey of the Class of 2018 finds that 75% of 2018 NFQ Level 8 graduates
were working or due to start a job nine months after completing their studies, compared with 88%
of postgraduate research graduates. The Survey also found that PhD and Masters graduates attract
significant premia for these higher levels of qualification - approximately €7,400 a year for a PhD and
roughly €1,700 a year for a Masters in comparison to an honours Bachelor degree (comparing like-for-
like graduates).

3.3  Public Policy

The Review exercise highlighted many examples of researchers in higher education collaborating to
deliver public policy impact. The COVID-19 crisis has been a remarkable illustration of how researchers


https://www.iua.ie/wp-content/uploads/2019/09/Indecon-Independent-Assessment-of-the-Economic-and-Social-Impact-of-the-Irish-Universities_full-report-4.4.19-3.pdf
https://hea.ie/assets/uploads/2020/06/HEA-Graduate-Outcomes-Survey-Class-of-2018.pdf
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can connect effectively with policy-makers. The membership of the various expert groups under the
umbrella of the National Public Health Emergency Team (NPHET) bears this out. Research experts
from higher education are also playing an important role in supporting public policy through their
contributions in the media.

At European level, there are structures that facilitate engagement between researchers and
policymakers including the Group of Chief Scientific Advisors to the European Commission and Science
Advice for Policy by European Academies (SAPEA), which are collectively referred to as the European
Commission’s_Scientific Advice Mechanism. It is important to differentiate at this juncture between
structures that provide scientific advice (such as NPHET) and the advisory councils present in several
other countries that advise on the strategic development of the national research and innovation
system.

Here in Ireland, research funders provide some research and innovation supports for delivery of wider
public policy objectives. For instance, the IRC manages the COALESCE programme and SFI runs its
Public Service Fellowship Programme, through which researchers can be seconded into Government
Departments, agencies and the Oireachtas’ Library and Research Service. The IRC is also supporting
researchers to shadow Oireachtas members, and the RIA have too undertaken work in this area. These
examples however, while interesting, highlight the distance to travel in order to achieve a strong
commitment to delivering a transformational impact on public policy from research. A much more
systematic approach by all parties to researcher-public policymaker engagement is needed, if we are to
increase and embed this valuable form of HE Research impact.

It can potentially be addressed through stronger messaging from Government Departments to the
higher education institutions about their research expertise needs. Other countries’ practices may also
be instructive in this regard, and there are some interesting international examples to consider. From
the perspective of the supply of expertise (as opposed to demand for it), a more structured approach
on the part of the HE Research system could help to drive engagement. Within this, the extent to which
public policy engagement forms part of a researcher’s progression criteria will naturally affect their
level of engagement.

3.4 New Knowledge Production

While bibliometric analyses come with limitations, for example, databases providing varying degrees
of coverage of different disciplines, it is helpful to reflect on Irish bibliometric performance with a
view to considering how this could be enhanced in the future. A 2017 bibliometric report to the HEA
compared research quality at national level, in terms of bibliometrics, between the 2011-2015 period
and the preceding 2005-2009 period. It concluded that Ireland has generally maintained its research
performance levels across the two periods. The report’s analysis of the Top 50 fields ranked by Category
Normalised Citation Impact (CNCI) found, inter alia, that 21 of the top 50 fields in the 2005-2009 list do
not feature in the 2011-2015 list. The top five that came off the list were:

« Mathematical and Computational Biology,

« Mathematics - Statistics and Probability,

« Computer Science Theory and Methods,

« Transport Planning and Logistics Computer Science,

« Architecture.
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https://www.sapea.info/
https://ec.europa.eu/info/publications/infographic-how-scientific-advice-mechanism-works_en
https://research.ie/funding/coalesce/
https://www.sfi.ie/funding/funding-calls/public-service-fellowship/index.xml
https://www.upen.ac.uk/
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In addition, Humanities was ranked 15th in the 2005-2009 list and does not feature in the 2011-2015
top 50 list. This decline in performance needs to be examined, particularly in the context of evolving
discussions about the imperative for interdisciplinary research.

According to more recent analysis of the 2014-2018 period (undertaken by TCD in June 2019 for the
purposes of this Review exercise):

« lIreland’s research publications impact exceeds the global average for 2014-2018: Ireland’s publicly
funded research publications have an overall field weighted citation impact of 1.64. The global
average citation impactis 1.

+ All of Ireland’s scholarly outputs regardless of subject area are performing at least at the global
average in terms of field-weighted citation impact. Eighteen of the 27 subject areas are achieving
high impact.

« Between 2014 and 2018, Ireland published more than 70,000 publications with an average field-
weighted citation impact (FWCI) of 1.64 (significantly higher than the world average).

+ In the period 2014 - 2018 Ireland collaborated with some 200 countries/regions, on more than
40,000 academic co-publications.

+ Between 2014 and 2018, HEl-based researchers published 500 academic co-publications with
corporate entities worldwide.

« 17.2% of Irish publications are amongst top 10% most cited worldwide (2014-2018).

The bibliometrics figures indicate that Ireland has, at a minimum, maintained its performance (noting
that benchmarks with comparable countries would help in further understanding Irish performance
in this regard). It should be noted that the research community has expressed concerns about Irish
investment levels not keeping pace with that of leading research performers internationally. Either
way, any impact of changes in research funding on performance can come with a delay, so continued
monitoring is essential.

Newer forms of research assessment that work to improve how scholarly research is evaluated must
also form part of any future work in this area, for example, the Declaration on Research Assessment, to
which the IRC, the RIA, SFl and the HRB are signatories, connecting too into the Open Research agenda.

3.5 Reputation and Internationalisation

The concern highlighted above is borne out by the fact that Ireland’s country rankings have recently
fluctuated in each of three significant international ranking systems as follows-:

+ Global scientific ranking (GSI) (SFI Annual Report 2018: source InCites); ranking fallen marginally
from 10%in 2016 to 11tin 2017, to 12t"in 2018,

+ Global Innovation Index (Gll) 2019: ranking fallen from 10%" to the 12" most innovative economy in
the world,

« European Innovation Scoreboard 2019 (EIS): ranking fallen from 9t in 2018 to 10'" place in 2019.

The Gll illustrates that Ireland continues to perform above expectations for its level of economic
development, effectively optimising its level of innovation inputs to a higher level of outputs. In the EIS
2019, employment impacts, human resources and attractive research systems are among the strongest
innovation dimensions, while linkages are noted as weak.


https://sfdora.org/
https://www.globalinnovationindex.org/gii-2019-report
https://op.europa.eu/en/publication-detail/-/publication/d156a01b-9307-11e9-9369-01aa75ed71a1/language-en/format-PDF/source-136061387
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In terms of attracting talent, a 2019 OECD report on benchmarking higher education system
performance finds that Ireland demonstrates a relatively high inward and outward mobility of scientific
authors, in third position behind Luxembourg and Switzerland. The same report notes that Ireland has
a relatively small positive “net flow” of scientific authors. While this offers an indication of mobility,
more information would be helpful, for example, in relation to the potential attraction of researchers as
aresult of Brexit, and the attraction of international students because of the research intensity of higher
education institutions in Ireland.

With regard to international investment, the April 2020 interim report on Horizon 2020 performance
notes funding secured by then of €911m, equating to 1.74% of the H2020 total budget. Ireland’s target
is 1.56% so this represents evidence of strong leveraging of EU funds. It also represents an overall
Irish success rate of 15.49%, comparing very favourably to the EU Member State average of 12.16%.
The HE Research system has secured 56% of this funding and is also an active partner in many of the
enterprise successes. While some examples of the latter were provided through this Review exercise, a
more comprehensive understanding of this dynamic would be helpful.

3.6 Health and Wellbeing

The Review exercise gathered many positive case studies of the health and wellbeing impact of HE
Research. The pandemic has generated many more high-profile instances of HE Research making a
major difference in a range of ways, including:

+ As well as their success in the research funders’ joint rapid response funding call, researchers
from nearly all disciplines have re-oriented their existing research work to contribute to tackling
the crisis. As well as involving medical research fields such as immunology and diagnostics, it also
includes public health research and wider research on wellbeing, behavioural science and the value
of culture, together with a range of other disciplines.

« Because of their expertise, researchers have been seconded to join the frontline effort to tackle the
pandemic in hospitals and other healthcare settings across the country.

« Skilled diagnostic laboratory staff have been mobilised to undertake laboratory processing of
samples and to take swabs from patients at testing hubs.

« As noted under section 3.3, research experts form a major plank of the membership of the various
expert groups and committees that have been set up and they are engaging extensively with the
media to provide expert communication to the public.

While no system-level evidence for this impact category could be sourced, it is an area with potential for
a future strategic/systematic approach by virtue of the establishment of the hospital groups, each with
an academic partner and a chief academic officer.
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3.7 Environment

Again, similar to other impact categories, system-level evidence could not be sourced for the purposes
of this Review. Internationally, Irish institutions perform relatively strongly in the THE Impact rankings
that assess their performance against the UN’s Sustainable Development Goals which include:

« Clean water and sanitation,

+ Affordable and clean energy,

« Sustainable cities and communities,

+ Responsible production and consumption,
« Climate action,

« Life both below water and on land.

With a strong environmental dimension in the new Programme for Government, how the HE Research
system delivers this form of impact will be an important element of its engagement with the public and
the political system over the forthcoming years.

3.8 Social and Cultural

As is the case for the other impact categories, while the Review highlighted many excellent case studies
in this area, system-level evidence was not available.
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Emerging Policy Insights:

« There was strong availability of system-level evidence from the HEls on two important areas of
impact: economic benefits created, for example, through the commercialisation of research activity,
and research quality as captured in bibliometrics. The availability of system-level evidence for
these dimensions of impact very likely reflects their incentivisation in the system. There has been
an emphasis nationally on knowledge transfer of HE Research through commercial innovation.
Within academia, there is a longstanding emphasis on academic outcomes such as citations and co-
authored publications. This review confirms that the HE Research system in Ireland is performing
strongly in these two areas when compared to international benchmarks.

« For the other forms of impact investigated, there is a multiplicity of ‘case-study’ examples of how
research is positively impacting our society and economy, especially in the spheres of health,
environment and societal issues. However, structured and systematic reporting in relation to
those other impacts has not yet been developed. There is a need for systematic data collection that
supports the qualitative case studies in measuring the impact of research. The Review therefore
confirms that, though the impacts of HE Research are often deeper and wider than conventionally
understood, the systems do not currently exist for their consistent and reliable measurement.

« Highlightingthis evidence gap - whichis notunique to Ireland - does not underestimate the challenge
of putting such systems in place. Nevertheless, addressing this requirement is very important for
addressing a significant knowledge deficit that leads to an underestimation of the broader valuable
impact of HE Research activities. In turn, this can impact adversely on the case for increased
investment in a system that can yield substantial wider societal benefits. As long as a narrow set
of research outputs are emphasised and as long as researchers continue to be primarily recognised
in terms of historically limited academic metrics, a step-change in how HE Research delivers other
forms of value will face challenges.

« Anadditionalimportantinsight arising from the Review is that a structured and systematic approach
should be developed not only in relation to the measurement of the wider impact of research,
but also in the actual delivery of this wider impact on the ground. To take one example, in the
field of public policy, a more structured approach could significantly improve the alignment and
interaction between public policy requirements for high-quality research arising from significant
societal challenges and the available expertise in the field, especially the expertise in the higher
education system. This could also broaden the policy audience for HE Research outputs helping
more researchers, especially those at the earlier stages of their career, to connect with policy-
makers. Of course, as highlighted above, for this change in approach to be effective, it also needs to
be appropriately incentivised.
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Theme B: Public Investment in Irish Higher Education
Research

Public investment in HE Research reflects the recognition that it has the potential to realise the range
of impacts examined above. Such investment comes via a range of channels including Exchequer
competitive funding, Exchequer core investment and EU public funding. The interplay between these
influences the degree of balance in a research system in a number of forms, such as that between
directed and responsive research activity, across research disciplines and across public policy
objectives. In order to maximise the return on all public investments and value-for-money for the State,
itis imperative that these investment interdependencies are recognised by all stakeholders.

This theme examines:

« How expenditure on HE Research is reported within the wider national RDI framework,

« The relationship between the indirect core investment in HE Research and the competitive public
funding that leverages that underpinning funding,

+ Therange of system interdependencies that affects the returns on public investment in HE Research.

4.1 National Investment Levels

While Ireland has a long-standing ambition under, for example, the Lisbon Agenda and the 2004 R&D
Action Plan, to achieve a 2.5% of GNP in respect of Gross Expenditure on Research and Development
(GERD), it has consistently fallen short of this target. The current national strategy for research and
innovation, Innovation 2020, recommitted to this target. According to the 2018-2019 R&D Budget
prepared by DBEI, the outturn for 2018 was 1.46% of GNP. It is important to bear in mind that very rapid
economic growth and the unique composition of income measures for the Irish economy combine to
create significant challenges in interpreting progress in any aggregate expressed as a proportion of
measures such as GDP or GNP. GERD was 1.88% of GNI*in 2018 which in practice is a more realistic
measure of the economy’s income. In absolute terms, 2017 GERD was €3.7bn, a 42% increase in a
decade. GERD can be broken down into Business Expenditure on Research and Development (BERD),
Higher Education Expenditure on Research and Development (HERD) and GOVERD (R&D performed in-
house by Government Departments and agencies). The latter is smaller in scale in Ireland compared
with other countries, demonstrating the strategic emphasis placed on higher education institutions as
the primary locus of public research capability in Ireland. In 2018, BERD was estimated at €2.8bn, an
increase of 58% since 2011 and representing three quarters of total GERD.

Government Budget Allocation on Research and Development

In setting targets for research funding expressed as a proportion of aggregate income measures in the
economy, Government Budget Allocation on R%D (GBARD) as a % of Total Government Expenditure
may be a more appropriate target for the future. Such an approach would aim to elevate the relative
financial priority within overall Government expenditure that is afforded to research. In essence, this
would be a clear demonstration of research becoming a more valued component of Government activity
as manifested in its spending decisions and choices between priorities. GBARD levels have been slowly


https://dbei.gov.ie/en/Publications/Publication-files/R-D-Budget-2018-2019.pdf
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increasing since their 2016 low (€719m) but still compare unfavourably with leading research performers
internationally as illustrated below. According to the 2018-19 R&D Budget prepared by DBEI, GBARD
was €766m in 2018, an increase of 3.6% in expenditure over the previous year, and it is estimated to be
€808m in 2019. In overall terms, GBARD as a percentage of total general Government expenditure? has
remained around 1% since 2011 standing at 0.93% in 2018 and estimated at 0.95% in 2019.

GBARD (€m) as % of Total Government Expenditure Civil GBARD as % of Total Gov Exp (2017)
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DBEI presentation 27 January 2020

The Survey on R&D Expenditure in the Higher Education Sector

The HERD Survey is the source of national statistics on research activity in higher education including,
for example, research expenditure in different disciplines, the breakdown of expenditure across what
is categorised as “basic” and “applied” research, and personnel distribution across disciplines. The
Survey is compiled biannually by DBEI in accordance with the OECD Frascati Manual guidelines.

It became apparent during the course of this Review that there have been inconsistencies in the inputs
provided by higher education institutions into the survey. One important example relates to the
measurement of what is termed “basic” and “applied” research. As reflected in the Terms of Reference
for this Review, the HE Research community has regularly highlighted the importance of, and potential
imbalance between, these two research classifications. The 2016/17 HERD Survey found that 60%
of research expenditure in Irish higher education was categorized as “basic” research, an increase of
one-third from the 45% of higher expenditure research spending on basic research in 2014, and thus
apparently significantly at odds with experience on the ground.

In light of the disparities in what was being reported in the statistics, DBEI initiated a full review of
the survey methodology with the institutions. Thanks to this, better defined criteria - that work
with available HEI data and that also comply with international reporting requirements - have been
employed for the next iteration of the HERD Survey.

2 DBEI2018-2019 Budget, p8: estimate of €85,365m is taken from the Department of Finance Budget 2020 Economic and Fiscal Outlook.


https://dbei.gov.ie/en/Publications/Publication-files/R-D-Budget-2018-2019.pdf
https://dbei.gov.ie/en/Publications/HERD-2016-2017.html
https://www.oecd.org/sti/inno/frascati-manual.htm
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4.2 CoreIlnvestment in Foundational Research Capacity in Higher Education

The discussion in Section 3.1 above illustrates the ongoing importance of foundational research
capability across higher education that can then be leveraged to secure broader and deeper impact
from that research activity. In order to ensure that Ireland can aspire realistically to meet ‘best-in-
class’ international benchmarks for research, it is imperative that it sustains its broad-based research
capability as this is the primary source of the ideas, innovations and opportunities that translate into
research value and impact.

The annual core grant allocation to the higher education institutions reflects this imperative for
foundational investment in public research right across the higher education system. As noted at the
outset of this report, research is integral to the higher education system’s undergraduate formation, its
relationship with enterprise, its regional role and its international reputation. The State through the
Department and via the HEA’s management and administration of this grant, invests in the region of
€230m in higher education research annually.

Importantly, this is not by way of discretionary spending by the institutions; it is an estimate of the
proportion of academic staff time that is spent on research activity. It funds the academic staff who
- as well as their other activities - lead competitively funded HE Research activity, including the major
research centres. These faculty have their salaries funded through the core grant, while the competitive
funding secured then supports the postdoctoral and postgraduate researchers and research staff who
they supervise. According to the HERD Survey, the share of expenditure on research that is accounted
for by the core grant differs significantly across disciplines, with it making up roughly two thirds of
research expenditure for the Humanities and Social Sciences, and less than one quarter in engineering
and technology.

In light of this foundational role of the HEA core grant research allocation, a simple analysis was carried
out by institutions as part of this Review to consider the interdependency between this funding and
SFl-supported Research Centres. This exercise estimated the headcount of researchers, at a point in
time, paid for by the SFI grant (including industry funding that is required for that grant) and compared
that to the researchers that are paid for by the funding from the HEA (and who do not charge any salary
against the Research Centres). The exercise found that the core grant supports broadly in the region
of half of an SFI Centre’s staffing costs (which typically account for about 70% of a Centre’s total costs).
This is illustrated in the case of two of the SFI centres for which Trinity is lead institution in the figure
overleaf.
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How the HEA grant allocation is utilised by each HEl is of course their individual preserve, and it forms
part of its wider relationship with the HEA. The Higher Education System Performance Framework
is a potentially key instrument in providing the opportunity to improve the cohesiveness of overall
system investment and its alignment with national strategic objectives. A strengthening in the work
undertaken by the HEA with the higher education institutions to deliver maximum research impact -
very much in its broader and wider sense - has the potential to achieve stronger value-for-money from
the significant resources invested by the State in HE Research. It also has the potential to better balance
the full economic cost of research across those who commission it, for example, competitive research
funders and industry, so that the core grant allocated to the institutions carries a reasonable share of
these costs.

4.3 Competitive Research Funding

A significant catalyst for this Review was the increasing level of debate about possible imbalances
in competitive public investment. On this basis, one of the key purposes of the Review has been to
examine these issues using available evidence or data. The main areas within this Review objective
include the balance:

+ between basic and applied research funding,

« between different research disciplines,

« across public policy objectives,

« between competitive research funding in its entirety and the foundational investment in research
through the core grant discussed in the section above.
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Amount of Funding Approved (€)
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From Basic and Applied Research ...

As discussed previously, this has been at the centre of many debates about balance in higher education
research and perceived system imbalances. The fundamental issue relates to a concern that what is
categorised as basic research is being underfunded in Ireland. The 2016/17 HERD Survey found that
60% of HE Research expenditure in 2016 was spent on basic research, an increase of one-third from the
45% share in 2014. However, in light of the data issues highlighted in Section 4.1 above, these results
need to be treated with caution. It will be more accurate and appropriate to consider the statistical
findings of the next Survey, with the benefit of the revised approach by the institutions in collaboration
with DBEI.

... to Directed and Responsive Research

The HERG expert group’s deliberations indicate that, in fact, the key dynamic here is the balance
between directed (“top down”) and responsive (‘bottom-up’) public research investment. Directed
research funding, such as that allocated by way of large-scale research centres, sets out a clear specific
direction for the funded research to pursue. This is a critical element of any national research and
innovation system.

Responsive research activity is individual-led discovery research that enables new ground to be broken
within and across research disciplines. Successfulindividual researchers are the seed of the subsequent
scaling up of their success into large-scale activity and they are the genesis of many of Ireland’s research
spin-out companies. As well as providing a role model for early-stage researchers, they can inspire
students and, indeed, the wider public to believe in the possibilities that research offers: as a career, as
a source of solutions to global challenges, and as an important part of Ireland’s reputation.

Funding Approved per call (Centres versus Investigator-led)

2007-2012 2013-2018
Year of call

M Investigator-led M Centres
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Internationally, Ireland performs particularly well in individual-led Horizon 2020 (H2020) funding
programmes and this is a good proxy for the quality of individual researchers that are hosted in Ireland’s
institutions. As of April 2020, researchers based in Irish higher education institutions secured €277.3m
from the two primary funding streams for individuals (i.e., Marie Slodowska-Curie Actions (MSCA) and
the European Research Council (ERC)). This represents over 30% of Ireland’s €911.4m drawdown from
H2020 at that time.

There has been concern expressed in the HE Research community about national support for individual
researchers, and the balance here between support for directed and responsive research activity. It
has been argued that the supports available do not sufficiently optimise Irish researcher potential
to contribute to the national research and innovation system and to succeed internationally. In this
regard, consideration is required of whether existing supports for individual researchers to undertake
responsive research are being deployed optimally in all circumstances and if they are, in their totality,
sufficient. The mission-oriented approach examined in Theme F may provide a framework within which
to consider future activity in this domain.

Across Research Disciplines

One of the other dimensions of potential system imbalances also referred to above related to the
distribution of resources between STEM and AHSS research. Itis relevant to note here, that the debate
about balance in disciplinary funding is often linked to the outcome of the 2011 National Research
Prioritisation Exercise.

Accordingtothe HERD survey, and as illustrated in the following figure, STEM accounts for approximately
three quarters of expenditure on HE Research and AHSS research accounts for the remainder. More
information on international benchmarks would be helpfulin understanding the appropriateness of the
balance in research funding in Ireland between these two broad areas. In addition, in an increasingly
interdisciplinary world, the approach to disciplinary activity itself (as posited in Section 8.2), as well as
the monitoring of it needs to be reviewed.

HERD expenditure (€m) by Fields of Science 2006-2016

@ Natural sciences
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Across Public Policy Objectives

The HERD Survey 2016-2017 provided the following breakdown of sources of direct Government
funding of higher education research:

Department of Education and Skills 0.5 0.5
PRTLI Current funding 1.7 1.1
PRTLI Capital funding 1.8 1.4
Teagasc 4.4 4.8
EPA 6.4 6.8
Department of Agriculture and Food 10.3 10.5
Other HEA funding? 16.1 14.1
Health Research Board 26.5 27.1
Irish Research Council 31.3 30.9
Other State Funding 29.9 38.8
Enterprise Ireland 58.4 59.7
Science Foundation Ireland 162.1 166.7
Total 349.4 362.4

Using the Enterprise Ireland and SFI funding as proxies for the direct Government funding that
has economic development as its primary public policy objective (on the basis of them being DBEI
agencies), direct Government funding primarily aimed at economic development accounted for 63.1%
of total direct Government funding in 2016 and for 62.5% in 2017.

The shift discussed elsewhere in this report towards a much more explicit recognition of the wider
relevance of HE Research and of its importance beyond supporting economic development, evidenced
by the increased focus on a mission-oriented approach, also has important potential implications for
the distribution of public investment resources. Further development of the governance of the national
research policy agenda which may arise, for example, in relation to the development of the successor
strategy to Innovation 2020, may also have an important role to play in helping to secure an optimal
distribution of public funding for research consistent with national priorities and in securing value-for-
money for the State. As part of this, consideration may be given to the establishment of an advisory
research council, a mechanism present in many other countries.

Between Competitive Research Funding and Recurrent Investment

According to the HERD Survey, indirect Government funding from the HEA core grant for higher
education institutions accounts for in the region of one third of expenditure on HE Research. As noted
earlier, thisis not by way of discretionary spending by the institutions; it is an estimate of the proportion
of academic staff time that is spent on research activity. In addition, the analysis in the case of the SFI
funded Research Centres discussed above estimated that, at a point in time, in the region of half of a
Centre’s total staffing costs are supported by public funding allocated through the HEA core grant.

For social sciences and humanities, approximately two thirds of HERD is constituted of indirect

Government funding through the core grant. This may be attributable to a number of reasons
including the lower cost of such research as well as the lack of alternative funding sources. In contrast,

3 Including for example, HEAnet and e-journals.
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engineering &technology and natural sciences receive up to a quarter of their expenditure on R&D from
the core funding.

As discussed previously, this highlights - both for research performers and research funders - the very
significant interdependency between the research component of the core grant to higher education
institutions and the competitive funding that is secured on foot of the foundational investment made
in higher education by the State.

Understanding infrastructural investment deficits

The quality and capacity of research infrastructure continues to be highlighted consistently by research
performers as a major issue to be addressed in order to enhance Ireland’s potential to be a world leader
in research and innovation. This was specifically raised in the Innovation 2020 Mid-Term Review.

Previously, researchinfrastructure in higher education was primarily supported through the Programme
for Research in Third Level Institutions (PRTLI) managed by the HEA. Since its launch in 1998, there
were five cycles of PRTLI funding, total investment amounting to approximately €1.2bn (including
investment from non-exchequer sources). The last investment round was run a decade ago.

As was the case in other instances, system-level evidence could not be sourced in time for this Review.
The HEA’s planned space survey of higher education institutions may generate better information on
this subject.

In addition to physical infrastructure, e-infrastructure has become substantially more important with
the exponential growth of data and the continued development of the Open Research agenda. The
latter is set out in Ireland’s Framework for Transition to an Open Research Environment published in
July 2019. The Framework will be progressed through a National Action Plan as the main priority now
of the National Open Research Forum (NORF). Framework principles relating to infrastructure are to be
advanced within the context of the NORF National Access Plan.

4.4 Exchequer Funding and Other Sources of Investment

It is evident that there are clear and strong system interdependencies across the four axes of balance
discussed in the previous sections. A fifth axis is that between Exchequer funding and other sources
of investment (i.e. private sector and international EU funding) and with the multiplier effect of public
investment in research articulated in Section 3.1. The strong growth in overall BERD (58% growth
between 2011 and 2018) is therefore a welcome achievement. Nonetheless, it is important to consider
benchmarks for a sustainable/appropriate level of BERD as a share of GERD for a country wishing
to lead internationally in relation to RDI and how Ireland compares to these. Some concerns were
expressed by the research community in the course of the Review that the growth in BERD may be
having unintended consequences on other forms of research, including the balance between discovery
and closer-to-market research being undertaken and this merits exploration.

Ireland’s performance, including that of the higher education system has been strong in Horizon
2020 to date. As noted in Section 3.5 above, total funding for Ireland, as of April 2020 reached €911m,
equating to 1.74% of the H2020 total budget. Ireland’s target is 1.56% so this represents evidence of
strong leveraging of EU funds. It also represents an overall Irish success rate of 15.49%, comparing very
favourably to the EU Member State average of 12.16%. The HE Research system has secured 56% of this
funding.
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Emerging Policy Insights

While Gross Expenditure on Research and Development (GERD) has increased significantly over
the last decade, it has fallen well short of the longstanding 2.5% of GNP target (acknowledging
the issues that arise in Ireland with targets set as national income-based ratios). The Review
discusses how a more appropriate strategic objective may be Government Budget Allocation on
Research and Development (GBARD) as a % of Total Government Expenditure. This measure would
reflect the extent to which there is a prioritisation of expenditure on research and development
by Government relative to other Government spending priorities. Using this yardstick, the Review
demonstrates that though Ireland’s overall performance is stronger than would be evident from the
current GNP-based target, it still falls clearly short of those countries we would wish to emulate as
research leaders.

Over the last two decades, for various reasons, the distribution of competitive research funding in
Ireland, as elsewhere, has been weighted towards the achievement of (often narrowly) quantified
economic benefits and impacts, especially since the 2008 economic and financial crisis. This
strategy merits reappraisal in light of the growing recognition, nationally and internationally, of the
role of research in progressing broader goals (e.g., mission-based) and achieving wider national
strategic objectives as set out in Project Ireland 2040 and Future Jobs Ireland.

The research and innovation system is a collection of complex interdependencies between sectors,
structures, infrastructure and people across a range of fields. This is recognised in the primary
approach to balanced funding for HE Research through a broad-based, bottom-up core investment.

Any selective strategy that emphasises a particular element of the system will impact, potentially
both positively and negatively, on the other elements of the interdependent system. A balance
needs to be struck between focusing on specific purposes and outputs, and maintaining the health
of the system overall, so that it can continue to develop and provide for the required purposes and
outputs of tomorrow. Too narrow or short-term a focus will impact negatively on the potential
longer-term sustainable capacity of the system. In other words, in terms of national policy, while it
is possible to prioritise from time to time, it is not possible to solely focus on these priorities given
the high degree of interdependency between all elements of the HE Research system.

In order to underpin the potential for HE Research to deliver impacts across a wide spectrum of
economic and social dimensions, it is essential that its foundational capability continues to be
broadly-based. Building on this, appropriately identified priorities can also be progressed. It is
complex to achieve this in a manner consistent with safeguarding appropriate balance across
various axes including for example:

- what might now be described as directed and responsive research activities,

a range of national policy objectives,

different research discipline, and

funding of individual-led research and other structures, such as Research Centres.



Section 4 - Theme B: Investment in Irish HE Research

The Review has demonstrated that indirect core funding forms the bedrock of the HE Research
system, providing foundational investment right across higher education. Other research funding
sources (e.g., SFI, HRB, IRC) then leverage this foundational investment to support the achievement
of a wide variety of more specific objectives. For example, the Review illustrates how the core grant
supports somewhere in the region of half of the staffing costs of SFI funded Research Centres, and its
resulting metrics and outputs. There is, therefore, a critical system interdependency between public
investment in higher education from the core grant and other competitively allocated sources of
investment provided by these other research funders, funding sourced from the EU as well as that
provided by industry. This interdependency needs to receive greater attention and recognition from
the various research funders and in decisions regarding the strategy for research and the allocation
of research funding. Providing additional funding to the competitive research funders’ budgets,
necessitates additional core funding to the higher education institutions. Otherwise, HEI funding
will be skewed towards its research activities to the detriment of its teaching and learning remit,
while acknowledging the contribution of research activity to the development of Ireland’s talent
pipeline.

At the same time, it is equally important to recognise that there is insufficient information available
at system-level about how core grant funding is distributed, managed and delivers value-for-money
to create a strong case for greater levels of investment in this stream. Additionally, as a consequence,
there is a significant underestimation of its pivotal importance to other funding sources and to the
delivery of the objectives and priorities to which these other competitive sources of funding are
directed.

An enhanced Higher Education System Performance Framework has the potential to provide the
first step towards an improved understanding of the role, value and impact of core public funding
allocated to HE Research. The current three-year Framework concludes at the end of 2020, which
provides the opportunity for a substantive debate on how the Framework can be enhanced to link
public funding in a more explicit, direct and measurable way to the performance of the higher
education system as a whole and that of individual higher education institutions in relation to both
sectoral and national strategic priorities.
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Theme C: External Research Collaboration and Higher
Education

The extent to which, and how, Irish HE Research collaborates with external stakeholders is critical to its
performance, its role in the national research and innovation system and its international success. This
theme considers these collaborations in three broad strands:

(i) With enterprise,
(i) With the citizen and civic society, and
(iii) Internationally.

It looks at the varying developmental stages of these strands and considers particular elements of
each that, if improved, could help to optimise the performance of the Irish HE Research system and its
external national and international collaborations.

5.1  With Enterprise

In overall expenditure terms, according to the 2017/18 CSO BERD Survey, enterprises spent almost
€2.8bn on R&D in 2017, an increase of 24% on 2015 and the largest biennial increase in the last ten
years. However, this headline figure masks its high concentration within a small number of companies:
the largest 100 enterprises in terms of R&D expenditure accounted for 75% of BERD. For these 100
enterprises, 82% of the spend can be attributed to foreign-owned firms.

The KTI Survey 2018* notes almost 2,000 HE Research collaborations with industry - a 38% increase on
the previous year and a strong indication of the role that HE Research can play in catalysing enterprise
R&D activity. DBEI’s June 2019 progress update on Innovation 2020 targets similarly finds collaborative
projects well ahead of target. Research spin-out companies from higher education institutions are in
the region of an annual outturn of 30, which compares favourably to relevant international benchmarks.
In overall terms, therefore, HE Research collaboration levels with enterprise are strong.

Having regard to the level of industry financing of public research in Ireland, according to the 2016/17
HERD Survey 4.5% of total HERD in 2016 was financed by industry in Ireland, almost unchanged since
2014 (4.4%) and below the EU28 average of 6.5% and the OECD average of 5.8% It is worth noting
though that some of the countries with the highest R&D intensities, such as Sweden, Finland and
Denmark, had an even lower level of R&D financed by industry than Ireland.

The Review exercise has considered the potential role for HE researchers in facilitating and enabling
the wider and deeper development of enterprise R&D activity which would be expected to contribute
significantly to strengthening the long-term sustainability and future prospects of such firms. In
that context and with that outcome in mind, it is opportune to focus on the mechanisms that could
be utilised to strengthen HE Research’s engagement with enterprise, including through supporting
researcher mobility into industry.

4 Note: while the KTI Survey covers slightly more RPOs than the HEls, the vast majority are HEIs.
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As documented in the CSO BERD Survey 2017-18, research personnel employed in enterprise have
been increasing. However, it is unlikely that the Innovation 2020 target of 40,000 will be met, with just
over 27,000 R&D personnel in enterprise by the end of 2017. According to the survey, small enterprises
accounted for 39% of all PhD-qualified researchers in enterprise; 41% were in large enterprises, with
just one in five in medium-sized enterprises. Differences between the BERD results below and Census
information on the number of PhD-holders employed outside higher education may indicate that
research graduates are being employed in enterprise in non-research roles and this, in turn, may be
an indication of the importance of their transferable skills to both their employment prospects and to
companies across Ireland. Further analysis of researcher mobility into enterprise would help to ensure
that any future policy actions in this space are appropriately targeted.

CSO BERD Survey 2017-18 Enterprise Sector Research Personnel (Headcount) 2007-2017

| aor oo oo | 2o | 2o | 0w

PhD qualified researchers 1179 1639 1551 2181 2163 2195
Other researchers 7063 7321 9067 11569 12011 13410
Technicians 2949 3572 4479 5893 6942 7391
Support staff 2760 3241 3971 5142 5220 4324

All research and development staff 13950 15773 19068 24785 26336 27320

5.2  With the Citizen and With Civic Society

There are broadly three constituent elements to this strand: public awareness, civic engagement in the
research process and citizen science. Over the last decade, HEIs have grown their public awareness
activities in order to inform the public of the research activities that are underway and, more generally,
to increase public awareness of research and its value to society. A KPI specifically for Education and
Public Engagement (EPE) was introduced for SFl-supported Research Centres in 2017, while events
such as European Researcher Night have become part of the annual calendar. Many researchers across
the country engage with primary and secondary schools as part of their outreach activities. One (rare)
positive impact of the COVID-19 crisis is that it has generated significant public interest in research.

Under the Higher Education System Performance Framework 2018-2020, civic engagement is
encompassed under System Objective#2: ‘Creating rich opportunities for national and international
engagement which enhances the learning environment and delivers a strong bridge to enterprise and
the wider community’ Civic society engagement with research is supported through the IRC’s New
Foundations programme, through which the Council collaborates with The Wheel and Déchas to
support researchers working with community organisations or NGOs. In addition, the mission of
Campus Engage is to advance civic engagement with higher education, including with research. It
provides a host of resources, including policy briefings, guides and training, in support of this. The
Health Research Board also is leading work to involve patients in its research funding activities through
their PPl work.

Thirdly, citizen science is gaining increasing traction internationally manifested, for example, in
the support provided for it under Horizon 2020 (under its Science with and for Society strand). The
underlying objective of “citizen science” is to focus on moving the citizen up the ‘research activity
chain’ advancing the main citizen involvement from one primarily of dissemination and outreach to
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one where the citizen may, for example, help to collect scientific evidence. Some work is underway in
building citizen science in Ireland, but it is at an early stage of development.

It may be useful - within the context of the Innovation 2020 successor strategy and the mission-oriented
approach that will be considered in Theme F - to explore whether it is time for a system-wide push
in this area. In order to understand its potential, further information from the institutions would be
helpful on how they systematically support their researchers to engage in this, and about the extent to
which it features in career progression processes.

5.3 Internationally

Under Horizon 2020 (as of April 2020), Ireland has secured €911.4m in EU funding and the HE Research
system has secured 56% of this. Ireland’s top five international research collaboratorsin it are Germany,
the United Kingdom, Spain, France and lItaly. The departure of the UK from the EU could mean,
depending on the nature of any associate membership of Horizon Europe, not only the loss of a key
project collaborator but also the loss of a like-minded partner in negotiations on the future direction of
Horizon Europe and its constituent work programmes.

Ireland’s post-Brexit research engagement therefore needs to be reformulated in terms of opportunities
within the EU27, Ireland- UK, on an all-island basis and globally.

Deepening strategic engagement with other EU Member States is critical. HE Research in Ireland must
build new EU alliances including with the EU13 (newer Member States) and position itself for a changed
landscape of Member States against the backdrop of Horizon Europe. AtEU level, as well as the planning
for Horizon Europe (being undertaken within the wider context of the next Multiannual Financial
Framework), there are other potentially significant developments. The first is the re-organisation of
the European Commission portfolios in which research is now incorporated into the Innovation and
Youth portfolio, bringing education, research and innovation under the one umbrella. Secondly, the
Commission has launched the European Universities Initiative (EUI) with the aim of building ‘European
Universities’ by 2024 that will bolster the European Education Area. While this initiative is situated
within Erasmus+, it is now being connected into Horizon 2020 through support for successful EUI
consortia to develop their research dimension.

Bilaterally, the UK is consistently one of Ireland’s top five collaborators (whereas Ireland has traditionally
featured somewhere around 17th place as a research collaborator for the UK). The strong connection
and shared heritage between the two countries’ academic cultures provide a very strong foundation for
intensifying collaboration in particular for Ireland because of its smaller scale. The UK’s departure from
the EU, as well as having financial implications for Horizon Europe, may also have financial ramifications
for INTERREG, an important issue for HE Research on the whole island of Ireland, and in particular for
institutions located near the Border.

Finding ways to preserve Ireland’s vital bilateral HE Research relationship with the UK outsi