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Minister’s Foreword

The last decade has seen consistent and considerable public and
f\'\ private investment in Science, Technology and Innovation and the
E. (7*“3 result has been the establishment of a strong base of research
L & expertise, with research excellence in a number of key strategic
f;l areas. It is now time to build on that base, build on the strengths that
P have emerged from past investment and target future investment in
ﬁ areas that link directly to current and likely future economic and
A societal needs. We need to leverage what we have built by targeting
public investment towards research based on potential for economic
return, particularly in the form of jobs.

The process of identifying the areas with the greatest potential was
challenging. | would like to convey sincere and personal thanks to the Chairman of the Steering
Group, Jim O’Hara, for his commitment and drive to getting this done and done well. | would
also like to thank the members of the Steering Group and the Secretariat as well as all those who
participated in the thematic working groups that fed into the final analysis, for their expertise
and the considerable amount of time they dedicated to this exercise. The quality of inputs by all
involved is clear when we see the standard of the final report.

This Government has an ambitious agenda for Ireland to become the best small country in the
world in which to do business. This will require transformation of all sectors of our society and
the prioritised research areas will have a key role to play in this transformation. The recently
published ‘Action Plan for Jobs’ starts to lay the foundations on which we will rebuild a growing
and sustainable economy that will provide jobs and opportunities for generations to come.
Research Prioritisation is the very first action in that Plan. This reflects the Government’s
continued commitment to placing science, technology and innovation at the heart of enterprise
and jobs policies so that we are favourably positioned to capitalise on the opportunities that will
arise as the global economy recovers. A key objective is to accelerate the delivery of economic
outcomes from Government investment in public research organisations by implementing the
recommendations contained in this Report on Research Prioritisation. We will do this by aligning
future public investment by research funders to the 14 areas of opportunity that have been
identified.

In order to make this happen we need appropriate cross-Governmental, coordinated oversight
and independent review mechanisms which will take stock of implementation. My colleague with
specific responsibility for Research and Innovation, Minister Sean Sherlock, will personally chair a
Prioritisation Action Group to drive implementation which will include system change to ensure
efficient and effective delivery of programmes.

The Government recognises the critical role of research for policy making and the fundamental
role of research for knowledge. However, we must target the majority of future investment in
Research, Development and Innovation in order to ensure that we get the greatest economic
return for our investment. We must target that investment on areas that are most likely to
create economic value and jobs.

Richard Bruton T.D.

Minister for Jobs, Enterprise and Innovation
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Chairman’s Foreword

| am pleased to introduce this report which summarises the
deliberations of the Research Prioritisation Steering Group which met
between October 2010 and September 2011. The group was asked to
make recommendations to Government on areas of focus for the next
phase of Ireland’s science, technology and innovation strategy.

Significant investment has taken place in science, technology and
innovation in recent years with much of this investment centred on
building up research capacity within higher education institutions and
research institutes. The investment has been driven in large part by a
desire to compete in the 21°* century knowledge based economy.

As a group, we share the view that investment in science, technology and innovation has served
us well. There is much to point to now in terms of the research and innovation landscape in the
country that simply didn’t exist ten years ago.

We are equally of the view that the time is right now to increase the focus of this investment. In
making our recommendations about priority areas of focus, we need a new over-riding policy
objective to accelerate the delivery of specific economic outcomes from our investment in
research.

As per the mandate we were given, we recommend areas around which future investment in
research with a direct economic motive should be focused. We position these in a wider context
that recognises the need for investment in underpinning research and platform science and
technology, the need for integrating infrastructure, the need for research to support
Government policy and the need for some level of untargeted research to address new and
unanticipated areas.

Identifying priority areas will not, in itself, be enough to accelerate the delivery of specific
economic outcomes. Therefore, we make recommendations also on some system changes that
should be put in place with immediate effect. Taken together with recommendations from other
groups advising on specific aspects of the STI system in Ireland, there is the potential now to
improve significantly the functioning and wellbeing of the overall STI ecosystem in Ireland.

This has been a challenging process. | would like to acknowledge the commitment and
contributions from Government Departments and agencies who fund R&D, the research
community, the enterprise sector and from other stakeholder groups that provided input to this
process. Importantly, | would like to thank all of my colleagues on the Steering Group who have
generously contributed their time, significant expertise and insights. | would particularly like to
thank Marion Coy, Brian Hayes, Tom McCarthy and Maurice Roche for chairing the working groups
that we established for the exercise and all of the additional work that this entailed. Finally, |
would like to thank Forfas who managed the process on behalf of the Steering Group.

Jim O’Hara
Chairman, Research Prioritisation Steering Group

November 2011
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Executive Summary

This report sets out the recommendations of the Research Prioritisation Steering Group which
met between October 2010 and September 2011. We were asked by Government to identify a
number of priority areas around which future investment in publicly-performed research
should be based. These priority areas should deliver sustainable economic return through
their contribution to enterprise development, employment growth, job retention and tangible
improvements in quality of life.

Based on our deliberations, a number of significant studies undertaken by Forfas and direct
input from the research community, the enterprise sector and research-funding Departments
and agencies, we make recommendations in this report on 14 priority areas of focus and on
the wider science, technology and innovation (STI) ecosystem.

Context for the Exercise

The context for this exercise is well understood and well accepted across all of the
stakeholders we engaged with during our process:

= The Government embarked on a strategy from the late 1990s onwards of significantly
enhancing the scientific, technological and innovative capacity of the enterprise
sector and the country as a whole. This strategy involved directly supporting research
and innovation capacity within the enterprise sector and significantly scaling up the
research capacity and science and technology infrastructure in Ireland’s higher
education institutions (HEIs) and other public research organisations.

= These endeavours built on many years of support from the European Union (EU)
through Structural Funds and access to European research programmes. The national
endeavours also connected to a more general European policy goal to raise European
research and development (R&D) levels to those of its global competitors.

= There is general acceptance that the recipients of Government support for research
and innovation in both the public and private sectors delivered very well on what they
were asked to do. There is evidence that the quantity and quality of publicly-
performed research has increased significantly as judged by most of the key STI
indicators (e.g. R&D intensity, publication rates, citation rates, human capital, etc.).
In most cases, we have moved from a below world average position to being at or
above the relevant world averages.'

= Business expenditure on R&D has kept pace with public investment in research and the
private sector now accounts for two thirds of R&D investment in the country. There is




evidence also that research and innovation is a factor in explaining productivity growth
and export performance within the enterprise sector.

Government policy in the area of research and innovation has served us well but it is
appropriate to move towards a more top-down, targeted approach at this point:

= The broad areas around which budgets have been oriented to date (e.g. ICT,
biotechnology etc.) were appropriate for building a broad base of expertise in
fundamental, underpinning science and technology (S&T). We now need to build on
the strengths that have emerged from the investment that has taken place. We need
to target investment so that we have critical mass in areas that link more precisely to
current and likely future societal and economic needs.

= We need to examine more closely the manner in which we expect investment to
translate into outcomes that will bring benefits to the people of Ireland. At the top of
the list are sustainable economic activity and jobs.

=  Government investment in research is likely to remain under severe pressure in the
years ahead, and yet research needs to stay centre stage in the Government’s
economic strategy. This combination of limited resources and crucial need means that
we must focus investment in those areas that are most likely to give demonstrable
returns in the medium term. At the same time, we must maintain a sustainable STI
system that is looking to longer term national prosperity and wellbeing.

Before reporting on the outcome of our deliberations, we clarify in our report a number of
matters relating to our terms of reference:

=  Priority areas should derive from economic and societal needs and, for the most part,
will be areas where there is a combination of enterprise relevance for Ireland and
research strength in Ireland. We were not asked to prioritise one research area or
field of science over another. We want research across many disciplines to contribute
to the needs of the economy.

= The scope of the exercise relates mainly to publicly funded research awarded on a
competitive basis and performed in Irish HEls and public research organisations. Two
important categories of expenditure deliberately excluded are:

the “block grant” to higher education institutions which supports research, and
funding for in-company performed R&D.

= There are multiple objectives associated with the Government’s Strategy for Science,
Technology and Innovation. We identify three over-arching goals:
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Research oriented towards the Irish enterprise base;
Research for policy;
Research for knowledge.

= The Steering Group has deliberately focused its attention on publicly-funded research
that is oriented to the Irish enterprise base (i.e. natural resource sectors,
manufacturing sectors and market services sectors of the economy). This has always
accounted for, and should continue to account for, the largest proportion of
Government investment in R&D. In relation to research oriented towards the Irish
enterprise base, we propose a new high level national objective to accelerate the
delivery of specific economic outcomes from our investment in research.

=  QOur understanding of the five year timeframe that is mentioned in our terms of
reference is two-fold: the priority areas we recommend should set the agenda for the
coming five years; furthermore, given that we are building on at least ten years of
sustained investment, we expect that there will be real and demonstrable economic
impacts from each of the priority areas we recommend within a five year period.

= The proposed areas are broad enough to involve the full spectrum of research from
basic through to applied and can involve researchers across all disciplines and
sciences: physical and life sciences, technology, services, engineering, arts,
humanities and social sciences.

=  We call on the research community and the enterprise sector to continue to pursue
their endeavours in the context of the wider European and international system within
which Irish research is positioned. The areas that we recommend cannot and should
not be pursued within an exclusively national context. In most instances, they already
connect to established European and global research agendas. The areas we
recommend provide a basis for strategic engagement in international research
programmes, in particular Framework Programme 7 (FP7) and its successor
programme, Horizon 2020. They should also link as appropriate to R&D priorities in
emerging economies, where many of the new intellectual and business opportunities
are likely to be found.

Priority Areas

Drawing on exercises in other countries, the Steering Group put in place its own process to
combine a strong evidence base with expert judgment. At the core of our process are four
key criteria (Table 1) that we established as a mechanism for assessing and evaluating
proposed priority areas.



Table 1: The Four High Level Criteria for Assessment of Priority Areas

1. The priority area is associated with a large global market or markets in which Irish-
based enterprises already compete or can realistically compete

2. Publicly performed R&D in Ireland is required to exploit the priority area and will
complement private sector research and innovation in Ireland

3. Ireland has built or is building (objectively measured) strengths in research
disciplines relevant to the priority area

4. The priority area represents an appropriate approach to a recognised national
challenge and/or a global challenge to which Ireland should respond

Based on the criteria employed, the table below summarises the 14 areas that we are
recommending should become the focus of future investment directed towards economic
outcomes.

Table 2: The Priority Areas

A Future Networks This priority area will address the challenges of scalability, capacity,
and throughput, mobility and trust of the internet, including:
Communications

= Network and Service Management - how to best manage and serve
the network given new demands from devices and applications;

= Internet Technologies - the software and protocols to support the
network;

= Fixed, Mobile and Wireless Communications - enabling connection
and collaboration.

B  Data Analytics, This priority area is focused on turning data into information and ultimately
Management, knowledge that can be exploited for both economic and social benefit
Security and (“Smart Data”). It has two major components:

Privacy

= Data Analytics and Data Management - managing data as a resource
and converting it into useful information;

= Security and Privacy - protection of information and regulation of
data.

10
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C Digital Platforms, This priority area is focused on the development of platforms that enable
Content and the commercial exploitation of ICT research and the development of ICT
Applications based public services. It includes:

= Digital Content and Applications - content development and the
development of applications in areas such as eGaming,
eEnvironment, eLearning and eTourism;

= Human-Machine Interface, multi-media, multi-modal service creation
environment.

D Connected Health This priority area is focused on technologies that facilitate remote delivery
and Independent of healthcare and assisted living, moving the emphasis of care to the
Living patient in their own home. Connected health and independent living

technologies have the potential to transform healthcare and service
delivery, thereby reducing burdens on health systems and improving the
quality of life and independence of our ageing populations. This is an
emerging area and there is an opportunity to position Ireland as a ‘proving
ground’ for connected health solutions.

E  Medical Devices This priority area is focused on further strengthening Ireland’s position as a
hub for medical devices, through integrating existing enterprise and
research strengths to drive development and manufacture of next
generation medical devices here.

F  Diagnostics This priority area is focused on ensuring that research strengths developed
over the last decade of investment are fully exploited. Ireland has
developed significant research capacity in a range of areas that underpin
development of diagnostics, including biomedical research,
nanotechnology, materials and photonics. There are opportunities for
commercialisation in emerging growth areas such as personalised
medicine/companion diagnostics, nutrition related diagnostics, veterinary
diagnostics and point-of-care devices. Applications in connected health can
also be promoted through focused investment and/or coordination.

G Therapeutics - This priority area is focused on developing competence and activity in pre-
Synthesis, manufacturing research, technology and development areas responding to
Formulation, industry needs in Ireland in therapeutics/pharmaceuticals (for example, the
Processing and Drug  manufacture and formulation of small molecules and bioprocessing
Delivery research). Drug delivery is also an opportunity for further enterprise

development based on innovative drug delivery systems.

11



H Food for Health This priority area is focused on building the capacity to develop and
produce functional foods or ingredients in Ireland. The challenge is to
ensure full integration of the research base and enterprise to enable
product development and validation of product claims to meet regulatory
requirements.

| Sustainable Food This priority area is focused on sustainable, competitive and efficient:
Production and
Processing =  Agri-food production;

= Marine fisheries and seafood;

= Food processing including manufacture of safe, value added &
innovative foods.

J  Marine Renewable The focus of this priority area is to position Ireland as a research,

Energy development and innovation hub for the deployment of marine renewable
energy technologies and services. This would facilitate the creation of an
early stage industry and research cluster and open up the possibility of
becoming a significant exporter of electricity. The development and
testing of ICT applications in a marine environment (based on the Smart
Ocean concept) could be supported to enable this priority area.

K  Smart Grids and This priority area is focused on the development of Smart Grids and Smart
Smart Cities Cities using a layer of technologies (including software, sensor hardware
and control and interface systems) and design solutions to more effectively
and efficiently manage complex infrastructure systems, enable greater
resource efficiency and help move to a low carbon society.

L  Manufacturing This priority area is focused on the development and application of
Competitiveness technology and knowledge management systems to reduce costs, eliminate
waste, drive resource efficiency and improve product quality for increased
competitiveness.

M  Processing This priority area is focused on enabling the Irish manufacturing base to
Technologies and transition into one with enhanced capabilities in processing technologies
Novel Materials and materials science and engineering.

N  Innovation in This priority area is focused on enabling both the manufacturing and service
Services and sectors to innovate their service offering, service delivery and business

Business Processes  processes. Examples include: servitisation of manufacturing, smarter
commerce, business model innovation and risk governance.

12
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Positioning the Priority Areas within the Wider STI System

The priority areas that we are recommending need to be underpinned by research across
many fields. Some of the important science and technology platforms that will underpin the
priority areas are identified in our report: Basic Biomedical Science, Nanotechnology,
Advance Materials, Microelectronics, Photonics and Software Engineering. This is not an
exhaustive list. As made clear in our mandate, researchers from any discipline should, in
principle, be eligible to submit proposals for calls that issue in respect of the priority areas
provided the impact on the priority areas is evident and the appropriate connections to the
focused projects are made.

The priority areas, together with underpinning research undertaken in direct support of the
priority areas, should account for the majority of future Government investment in publicly
performed research and development in HEIs and public research organisations. However, this
majority share should also allow for some element of infrastructure spend. Given the
significant investment in physical infrastructure that has taken place in recent years, there
will be significantly less investment required in new buildings and equipment in the coming
years. Investment in the years ahead should be targeted at the maintenance of equipment
and specific integrating infrastructure required for the priority areas (e.g. data repositories,
clinical research infrastructure, “e-infrastructure” etc.).

The terms of reference for the exercise points out that the minority share of the funding (i.e.
the share not oriented towards the priority areas) would leave room for evidence-based,
policy research. As this research is not driven principally by a commercial motive, it did not
fall within the direct scope of the prioritisation exercise. Examples here are research that
provides the basis of regulatory actions designed to promote the health, safety and quality of
life of individuals and address key societal challenges (see Section 4 - Research for Policy and
Annex 2).

We also envisage that some element of non-targeted research (which we refer to as “research
for knowledge”) would continue to be funded in Ireland through competitive calls. This is an
important part of a sustainable, well functioning STI system. Together with the other broad
categories of research we identify (research oriented towards the Irish enterprise base and
research for policy), it helps to develop the human capital that is required for a sustainable,
competitive STI system including postgraduate and post-doctoral training of researchers and
the recruitment and retention of world class senior researchers.

Implementing the Priority Areas into the STI System

A list of priority areas is, in itself, only one of the ingredients needed to transform the STI
system to one that is focused more on outcomes and impacts. Based on deliberations
summarised in the report, we put forward 13 recommendations aimed at bringing about a
step change in the efficiency and effectiveness of the current STI system. The Steering Group
recommends that:

1. Government should re-state its objectives for science, technology and innovation
policy with clear goals and metrics for each element of this policy. Our report will

13



assist in this regard. In the first instance there is a need to set a new over-riding
national objective to accelerate the delivery of specific economic outcomes from our
investment in research.

The policy goals and objectives that are set should be underpinned by a set of
national indicators that reflect the goals and objectives (e.g. R&D intensity of
enterprise; number of research personnel per 1000 employees) and this should include
indicators of economic impact. These indicators should help to clarify programme
level objectives and targets and the allocation of resources. There should also be
clarity in the allocation of roles and responsibilities to achieve the high level targets.

The Department of Jobs, Enterprise and Innovation (DJEI) should annually monitor
performance, with independent oversight, on behalf of the Government. These
regular reviews should report timely and consistent data that will determine the
allocation of resources at a system level and inform and underpin future priority
setting exercises. Difficulties in monitoring performance at the system level can be
addressed by introducing standard measurement and reporting systems across funding
programmes.

The funding mechanisms that will be used to give effect to the priority areas should
be assessed to ensure that they are fit-for-purpose in terms of delivering economic
impact. Programmes that focus on commercialisation and innovation leading to
economic outputs should integrate the core principles of programmes that identify
needs, invent solutions and commercialise products or services.

Applications for funding under the priority areas will require at least a two-stage
process. The applications should be screened based on demonstrated relevance to
the priority areas, clarity of deliverables and, where appropriate, end-user
engagement. Applications that pass the test of relevance to the priority area should
be reviewed against the criteria of excellence and originality based on established
peer review processes.

There should be an ongoing review of all funding programmes to ensure continued
relevance and clarity of purpose, that programmes have sufficient scale and that
unnecessary duplication is avoided. The review should ensure that the costs of the
programme are commensurate with the benefits achieved. New programmes should
be avoided if the objectives can be achieved through the adaptation of existing
programmes.

Given the number of funding bodies and programmes, departments and agencies
should agree to a coherent and consistent approach to the administration of funding
programmes. Differences of approach in areas such as auditing add to the
administration costs for agencies and research organisations.

Funding programmes for physical infrastructure should adapt to recognise the current
priority to maintain and support the operation of existing infrastructure while also
incentivising the sharing of resources, thereby utilising their full capacity. A key
requirement to achieve this will be a national inventory of all significant publicly
funded infrastructure and equipment.




10.

11.

12.

13.
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Policies and procedures for the commercialisation of intellectual property arising
from publicly funded research should be fast, predictable and consistent.

Research centres with a mandate to engage with industry, including CSETs (Centres
for Science, Engineering and Technology), SRCs (Strategic Research Clusters) and
public research organisations must develop a distinctive industry-focused culture.
They should have the breadth of multidisciplinary research activity and the range of
expertise (including business development skills) to partner with industry. A key
performance indicator for such centres will be the proportion of funding leveraged
from enterprise. Developing such centres will require alignment around the priority
areas and, for HEI based centres, sufficient autonomy to prioritise an industry-
oriented mission.

Innovation activity should be recognised by the system for career progression for
academic staff within HEIs and public research organisations.

A consistent quality framework should be developed for postgraduate education and
training incorporating the Structured PhD model. Responsibility for monitoring of the
output and quality of Masters and PhD training and education should rest with the
Department of Education and Skills (DES). Indicators of the quality of postgraduate
education and training should be developed by DES and integrated into the
Government’s overall framework for monitoring science, technology and innovation.

Initiatives to improve further and keep under continuous review the alignment
between the supply of trained researchers from academia and the demand for such
skills from the enterprise sector are imperative:

A proportion of PhD funding should be earmarked to support the development
and rollout of the industrial PhD model in Ireland.

A proportion of PhD funding should be redirected towards the development of
industry driven Masters programmes.

Technology Transfer Offices within the HEIls should develop a coherent and
integrated programme of support for PhD students and early stage post-
doctoral researchers that enables them to identify and exploit commercial
opportunities arising from their research.

15



1. Introduction

Ireland’s international competitiveness performance, and ultimately our ability to generate
wealth, increasingly depends on our ability to sell differentiated, high-value products and
services to global markets. The knowledge content of the goods and services produced here
has over time, increased significantly. The evolution in Ireland’s enterprise base towards such
knowledge based activities has also been reflected in the research, development and
innovation (RDI) policy landscape and the high level goals and objectives for RDI policy in
Ireland are set out in the Strategy for Science Technology and Innovation 2006-2013 (SSTI):

= Build a world class research system within higher education;
= Strengthen the system of knowledge transfer;
=  Strengthen the RDI base of enterprise;

= Increase the number of Science, Technology, Engineering, and Maths (STEM)
graduates; and

= Leverage public sector research for economic and social development.

Having come from a low base, Ireland has made very significant progress over the past decade
in building a research infrastructure that in some instances is amongst the best in Europe; in
retaining and attracting top level researchers; and in achieving closer synchronisation
between research endeavour in HEls, Government agencies, and industry. The quality of
research output as measured by citation impact has improved and Ireland’s citation impact is
now 25 per cent above world average’. The transfer of research knowledge and capacity from
the HEIls to the wider economy has increased through research graduates finding employment
in industry and through industry-academic collaboration. The increased public investment in
R&D is impacting positively on the commitment to research and innovation in the business
sector - approximately two thirds of Ireland’s gross R&D expenditure is privately funded and
one third is publicly funded.

However, as with any STI system, challenges remain to optimise efficiency and achieve
maximum return on investment. Ireland needs to align publicly funded research more closely
with industry and societal needs, achieve critical mass in a small number of areas and
facilitate the transfer of knowledge between academia and industry, while maintaining its
commitment to excellent research.
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In order to identify a number of areas around which future public investment in STl should be
focussed in the years ahead, the Government established the Research Prioritisation Steering
Group (the Steering Group) in October 2010.

The process was managed by Forfas who assembled the evidence bas upon which the findings
and conclusions are drawn.

This report:

= Identifies a number of priority areas of focus that have come through the deliberative
process;

= Positions the recommended areas within the wider STI system; and

= Offers a number of recommendations to the Government that will help to fine-tune
the existing STI system so that it becomes even more outcome focused than
heretofore.

Structure of this Report

The report is structured as follows:

= Section 2 sets out the terms of reference of the Steering Group and addresses a
number of issues that have been prompted by the Terms of Reference;

= Section 3 provides a brief overview of the process that was designed in order to
deliver on the mandate that was given by Government;

= Section 4 provides an overview of the 14 areas that are recommended as priority
areas of focus for the years ahead, identifies critical enabling areas of research and
indicates how these should be positioned within the wider STI system;

= Section 5 identifies a number of issues relating to the governance, management and
administration of publicly funded research in Ireland and the recommendations for
implementing the priority areas into the STI System;

= Annex 1 provides more detailed descriptions of the 14 priority areas of focus to
highlight their fit with the criteria employed and to draw attention to details that
should be taken into account in translating these areas into research agendas around
which future calls can be based;

= Annex 2 gives examples of policy research in the context of Thematic Working Group
deliberations;

= Annex 3 gives examples of integrating infrastructure required as part of a
sustainable science, technology and innovation system;

17



Annex 4 gives a detailed account of the process put in place to deliver on the Terms
of Reference;

Annex 5 lists the membership of the Research Prioritisation Steering Group;
Annex 6 lists the membership of the Thematic Working Groups; and

Annex 7 provides a list of acronyms.
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2. Principles Guiding Research Prioritisation

Terms of Reference

The terms of reference for this project required that the Steering Group do the following:

= Aim to develop consensus on a number of priority areas and/or approaches to tackling
national challenges which need to be underpinned by future investment in publicly
funded STI;

= |dentify and articulate, as far as possible, a non-exhaustive list of supporting fields of
science and technology that will underpin the priority areas and/or approaches to
national challenges in the medium term (5 years) and beyond; and

= |dentify actions required for each of the priority areas put forward including goals to
be realised in the medium term (5 years) and beyond.

The following guidance was given around the Terms of Reference:

= The prioritisation exercise should take account of fields of research activity where
Ireland has built significant strength to date and particularly areas that have the
greatest potential to deliver sustainable economic return through enterprise
development, employment growth, job retention and tangible improvements to
quality of life;

= The exercise should also identify fields of science where new strengths could be
developed in support of priority areas;

= |t is expected that somewhere between 10-20 priority areas will be identified and
become a focus for further concentration of Irish research and development effort
aligned with the attraction and embedding of foreign direct investment (FDI),
development and growth of indigenous enterprise and direct commercialisation of
research results;

= The exercise should take account of complementary developments at EU level and
other international initiatives. Alignment with the Seventh EU Framework
Programme (FP7) and with European initiatives in respect of “joint programming”
are particularly important but the exercise should also take into account future
plans in respect of research and innovation policy in Europe and globally;

= Following this initial exercise, the majority of the total STI Programme budget will
be focused on these priority areas with scope left to pursue other policy focused

evidence-based research;

= The selected areas will be reviewed on a regular basis to ensure their continued
relevance and to also ensure that new opportunities are identified; and

19



= As with similar exercises in other countries, the process by which areas will be
identified will involve extensive and structured stakeholder engagement in order to
secure both the best possible evidence base for the task as well as “buy-in” to the
final outcome of the exercise.

The Terms of Reference and the related guidance notes prompted many issues with regard to
STI policy in Ireland and the role of the prioritisation exercise therein. The Steering Group
spent a considerable amount of time, particularly in the early phases of the project,
deliberating on the issues prompted by the Terms of Reference. These deliberations have a
direct bearing on the manner in which the work was approached and, consequently, the
recommendations made in this report. In the section below, we set out our interpretation of
the terms of reference so that there is clarity as to what we have done and what we have not
done in the course of this exercise.

The first point to clarify relates to the funding that comes within the scope of the
prioritisation exercise. While there will always be issues at the margin, this exercise relates
in broad terms to funding allocated from exchequer resources specifically for research
performed within HEIs and public research organisations (PROs). For the most part, it relates
to funding that is allocated on the basis of competitive calls for proposals. There are two
significant categories of Government research expenditure that are outside the scope of this
exercise:

= A proportion of the “block grant” allocated to HEIls supports research activity. This
imputed amount is based on the share of time spent by salaried academic staff on
research. Our understanding is that the prioritisation exercise will not impact directly
on the manner in which the “block grant” is administered and, therefore, is outside
the scope of our exercise; and

= Government support for R&D activities performed within the enterprise sector does
not come within the scope of this exercise. These R&D supports (administered in the
main by Enterprise Ireland and IDA Ireland) are based on proposals put forward by the
enterprises concerned and it is our understanding that the processes and procedures
for supporting this in-company R&D activity will not be impacted directly by our
recommendations.

The exchequer investment that falls within the scope of this exercise supports a range of
goals as articulated in the SSTI and subsequent statements of policy including the Programme
for Government. In essence, however, we believe that there are three high-level objectives
for Government investment in publicly performed research:
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Research Oriented towards the Irish Enterprise Base

This includes investment in publicly performed research with the main goal of
underpinning the scientific, technological and innovative capacity of the productive
sectors of the economy leading to productivity improvements and other economic
outcomes (e.g. enterprise development, sustainable growth, job retention, etc.)
across the natural resources sectors, manufacturing sectors and the market services
sectors.

Research for Policy

Our interaction with Government Departments, agencies and other research funders
has highlighted the important role that research plays in helping the Government to
deliver on policy and associated service and system objectives. These policy
objectives include those set out in government programmes and, in addition, those
policy targets linked to EU and other international obligations. This type of research
is determined in the first instance by policy and associated service and system needs
rather than by the likely commercial impact of the research.

Research for Knowledge

While most public investment in research in Ireland is driven by an economic motive,
a proportion of investment should be available to support research driven by a
knowledge creation motive rather than by a direct connection to a sectoral
opportunity or a specific, identified enterprise need. This type of (typically) basic
research should continue to be funded in Ireland as part of a sustainable, well
functioning STI system. Together with the other broad categories of research we
identify (research oriented towards the Irish enterprise base and research for policy),
it helps to develop the human capital that is required for a sustainable system
including postgraduate and post-doctoral training of researchers and the recruitment
and retention of world class senior researchers.

The three high level objectives as shown above in Figure 1 below reinforce the point that
these are not mutually exclusive categories of investment. All public investment in research
is ultimately aimed at improving the economic and societal wellbeing of the country and the
health and wellbeing of its citizens. In terms of interpreting the Terms of Reference,
however, the key point to clarify is that we are deliberately focusing on the portion of
investment that is concerned with research oriented to the Irish enterprise base while fully
recognising the critical importance of research for policy and research for knowledge.
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Figure 1: Key Objectives of Government’s Research Investment
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Timeframe for Economic Impact

Reference is made to “the medium term (5 years) and beyond” in the terms of reference. We
have interpreted the five year time horizon in two ways:
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Firstly, we believe that the priority areas that we recommend should set the agenda
for the coming five years. While a process for regular review of the priority areas must
be put in place, we believe that the areas we propose should have relevance for at
least a five year timeframe. The areas we identify will be areas where a meaningful
multiannual research agenda can and should be put in place.

Secondly, we believe that it is imperative that specific outcomes and impacts can be
reported for each of the areas we recommend within a five year timeframe of
implementation. This is not to say that the full commercial impact of research has to
be realised within five years in order for us to recommend an area. We recognise that
the lead time to commercialisation can vary considerably across areas. However, given
that we are charged with building on research strengths that have emerged based on
at least ten years of sustained investment, it is reasonable to expect that there will be

demonstrable economic impacts from each of the recommended areas within a five
year period.
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Mobilising the Full Community of Researchers

The Steering Group debated at length the degree of specificity and precision that should
characterise the priority areas we are to recommend. Proponents of specificity argued that
resources are limited and, therefore, what is available must be concentrated where the
payoff is likely to be greatest. Others cautioned against being highly specific based on the
limitations of any group, no matter how expert, to make predictions regarding economic
outcomes. Our approach has been to identify areas that are sufficiently narrow to provide
focus, but sufficiently broad to avoid “picking winner” challenges in terms of individual
researchers and/or the research programmes of individual institutions. Furthermore, we
recognise that world class research in a number of key platforms are an essential pre-
requisite across a range of areas. We identify these platforms and where they fit across our
recommended priority areas.

Researchers across all disciplines should demonstrate the contribution of their research to the
priority areas recommended. A healthy, balanced, sustainable research system supports all
aspects of the research continuum and this cannot be achieved by focusing investment on
only the applied part of the research spectrum.

European and International STI Linkages

The SSTI and the mandate for this exercise provide us with a reminder that Ireland cannot
pursue any research agenda in isolation. We account in absolute terms for a very small
fraction of global research output even in the areas where we have developed some level of
critical mass or “strength”. As with all countries, we need to both compete and to
collaborate when it comes to research and innovation.

None of the areas that we recommend in this process will involve purely national agendas.
Our national funding programmes should continue to take into account the international
dimension in order to facilitate international networking and mobility. More importantly, we
should ensure that we position ourselves to connect appropriately into European research and
innovation programmes in order to contribute to pan-European agendas and to avail of non-
exchequer funding where appropriate. This will help us to access international expertise and
networks, share the costs and risks of performing research and leverage funding where it is
appropriate to do so.

We have tried to reflect the international dimension in our work with particular reference to
the Seventh EU Framework Programme (FP7) and its successor, Horizon 2020, and the EU 2020
Strategy which highlights the importance of responsible innovation. The overall aim of EU
strategy is to make Europe a smart, sustainable and inclusive economy, repositioning itself
towards a low carbon, resource efficient future. The Government Departments, funding
agencies and other stakeholders that have been central to our process are already fully
engaged in the appropriate networks and have brought to bear their knowledge of
developments at EU level so that they could be taken into account in our deliberations.
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3. Process Overview

The Steering Group, supported by Forfas, designed its own process to deliver on the mandate
that was given to the group within the one year timeframe set down by Government. The key
elements of the process are summarised briefly below. A more detailed account of our
process is set out in Annex 4.

To inform our deliberations, Forfas undertook a number of information gathering work strands
that bring together a wide array of baseline information, each element of which is linked to
the Steering Group’s mandate. These include:

=  Work Strand 1 - Study on Global Market Opportunities, Growth Markets and the
Positioning of the Irish Enterprise Base;

=  Work Strand 2 - Review of Drivers, Trends and Societal Issues from a National
Perspective in a Global Context;

=  Work Strand 3 - Review of Current Strengths and Areas of Emerging Critical Mass in
Irish Research; and

=  Work Strand 4 - Views of Research Funding Government Departments and Agencies.

Based on the large amount of information gathered, the Steering Group agreed four high-level
criteria that would be used to evaluate potential “priority areas”. The group also agreed that
four Thematic Working Groups (TWGs) would be established to assess potential p