.59  Australian Government

#X“  Department of Education, Science and Training

National Research Infrastructure Strategic
Framework

The Final Report of the National Research Infrastructure
Taskforce

Dr Mike Sargent AM
Chair

October 2003



Table of Contents

1 INTRODUCTION ... ittt ettt sr bbb e e e b b ar e bbb e e e e b e e an e 5
1.1 Terms Of REEIENCE........uuiiiiiiiiiii e 5
1.2 Taskforce Membership ...........u.ueeuieeiiiiiiiiiiii e 5
2 EXECUTIVE SUMMARY ..ottt an bbbt nnenne s 6
2.1 Key Findings and RecommendationS..........coooieeiieeiiieeeiee e 11
3 BACKGROUND.......coiitiie ittt bbbt b bbbt nnenenneanenns 14
0 R [ 1 10 To 18 o3 1 o] o F PP P PP PP PPPPPPI 14
3.2 The Importance of Government Funding For Research Infrastructure..... 15

3.3 The Need for a National Research Infrastructure Strategic Framework... 15

4 THE APPROAGCH ...t b bbbt n b e ane e 17
4.1 Terms Of REFEIENCE .......cooi i 17
4.2 Definition of Research INfrastruCture ............ccccoviiiiiiiiiiiiei e 17
4.3 KBY TRIMNS ..ottt et ettt e e e e e e e e e bbb eaeaaeeennes 18
4.4 Consultation with the Research Community.............cccooeeeeeiiiie. 19
4.5 Other Reviews and EValUALiONS ...........ccvvviiiiiieiiiiieee e 20
4.6 Earlier Reviews and EValuations ...........c.c.ceeviiiieiiiiiiiiiiiieeee e 21

5 PERFORMANCE BASED BLOCK FUNDING .......ccooiiiieieiiecee e 22
5.1 INrOAUCTION ..ottt e s 22
5.2 The Importance of Performance Based Block Funding............................ 22
5.3 Adequacy of Performance Based Block Funds................ccccoeeeie. 23
5.4 Infrastructure Funding for Australian Competitive Grants ..............cccec.... 24
5.5 Inconsistency across Funding Programmes for Institutional Research

FACITIES. ... 24
5.6 Funding for Medical Research Institutes ...............ccc 25
5.7 Leveraging ReqUIrEMENtS .........ooiiiiiiiiiii e 26

6 STRENGTHS, GAPS AND EMERGING TRENDS IN AUSTRALIAN RESEARCH ........ 27
6.1 INrOAUCTION ...t e e e e e as 27
6.2 National, Regional, Institutional and Thematic Priorities ..............ccccccc..... 27
6.3 Emerging Areas and Current Strengths in Australian Research .............. 28
6.4 Current Needs and Gaps in Australian Research Infrastructure .............. 31
6.5  SUMIMAIY ..ottt e et e e e e e e b e e e 33

Page 2



7

10

STRENGTHS, GAPS AND EMERGING TRENDS IN AUSTRALIAN RESEARCH AND

THE IMPLICATIONS FOR RESEARCH INFRASTRUCTURE.........ccocoeviiiieiicin i 35
4% A 1o o [FTox 1T o PP PP OPPPPPI 35
7.2 Current Research Infrastructure Funding Systems ..........ccccceevviiiiciiicnnne 35
7.3 Infrastructure Needs to Support Many Strategies and Priorities .............. 38
7.4 Infrastructure to Support Research across the Innovation Cycle ............. 39
7.5 The Need for Collaboration .........ccooooeoiooriee e 40
7.6 The Need to Plan and PrioritiSe. .......ccooueiiioiioee e 42
7.7 The Need for an Integrating StruCture ..........ccccooeeeeiiiieiiciin e 43
7.8 The Need for Ongoing Programmes for Investment in Research

T = RS (0 ox (1 = 43
7.9 Categories of Research InfrastruCture.........cooooeevveeiiiee e, 44
7.10 Leveraging REQUIFEMENTS ......ccccoiiiiiiiee et 54
A STRATEGIC APPROACH - LINKING RESEARCH STRATEGIES AND PRIORITIES
TO RESEARCH INFRASTRUCTURE ...ttt 55
S0 R [ 1 (0 Yo [8 ox 1 o] o H PP TR 55
8.2 Research Infrastructure Funding Principles .................c..cccl 55

8.3 Linking Research Infrastructure Strategies and Priorities - The National
Research Infrastructure COUNCil.......ccoooeiiiii oo, 56

8.4 Linking Research Strategies and Priorities with Research Infrastructure

Strategies and Plans ..........cccoov oo 58
8.5 Maintaining Viable and Productive Research Infrastructure..................... 60
8.6 A National Approach to Upgrading Basic Research Infrastructure........... 61
8.7 Centralised Research Infrastructure Facilities.............ccccceveeeiiiiiiinieennen. 62
8.8 Existing Research Infrastructure .............ccc i 62
8.9 Collaboration and Co-Investment with Industry............cccccceeiiiiiiiiiiinennn. 63
8.10 Leveraging and Co-INVESIMENT .........ooiiiiiiiiiiieee e 64
RESEARCH INFRASTRUCTURE FUNDING PROGRAMMES ..., 66
9.1 INErOTUCTION ...ttt e e e e e e s e e e eeas 66
9.2 Need for a Commitment to New Research Infrastructure Funding

g C0Te | = 1 01 0 1TSS 66
9.3 Staging Research Infrastructure Funding Application Processes ............ 70
9.4 Funding and Programme Management...........cooouooiiieriieniieeeeee e 70
ACQUISITION AND DEVELOPMENT OF RESEARCH INFRASTRUCTURE .............. 73
L10.1 INFOTUCTION .....uiiiiiiee ettt e e e e e e e e e 73

Page 3



10.2 Models for Acquisition and Development of New Research Infrastructure

.................................................................................................................. 73
10.3 Reinvestment in INfraStrUCIUIe.............uuuuuiiiiiiiiieiiieiiiiiiiiieeiieeieeeeeeeeeeeeennees 76
10.4 Locating Research INfrastruCture ...........ccooevvieiiii i 76
10.5 The Scope of BUSINESS PropoSalS.........ccovvvvviviiiiiieeiiieiiiies e 77
11 CHARGING REGIMES FOR USE OF RESEARCH INFRASTRUCTURE..........c.coceeuee. 78
50 R 1 o T [ Tox 1 o o 78
11.2 Options fOr Charging ........coiiieiiiiiiiee e e 78
11.3 Preferred Charging Model ..........oouvviiiiiiiiicc e 79
11.4 Multiple Charging ArrangemENTS ...........uuuueeuueruueeeeenneeereenneneneeenneenneenneennee 80
12 COLLABORATION AND ACCESS TO RESEARCH INFRASTRUCTURE.........c..cccev.. 81
022 R 1 o o [ Tox 1 o] o 81
12.2 Awareness and Availability of Research Infrastructure ............cccccevvvnennnn. 81
12.3 ACCESS REQIMES....uuiiiiiiiiiiiiiiiiiieiiieiieeeeteeeeeeteeeeaeeeeeeneeeeneenneeneeenneennnenneennnes 81
12.4 Access to International Research Infrastructure.............ccccceeeeiiiiiiiiiiinns 83
13 MANAGEMENT OF RESEARCH INFRASTRUCTURE ......c.ccco i 85
14 OTHER ISSUES ... .ottt sttt et e st e e e teete s reesneesneentaeneeensenraennenas 87
T [ o 0 o [T 1T o 87
14.2 Intellectual ProPerty ... e e e 87
14.3 Regulation and INSUMANCE...........uuuuuueerreieireeieerieeeneeneeeeeneneeeeneeeneeenneeeneennee 87
I B 1= o) €= o] = o o 88
15 SUMMARY OF ALL RECOMMENDATIONS ......coiiiiiiiee et 89
16 DEFINITIONS AND ACRONYMS ..ottt e st ste e sneenne e enaesnaennee s 94
APPENDIX A - NATIONAL RESEARCH INFRASTRUCTURE TASKFORCE — TERMS OF
REFERENQCE ...ttt b e bt et r bbb nbe e steeeeaneas 98
APPENDIX B - PREVIOUS RESEARCH AND RESEARCH INFRASTRUCTURE REVIEWS
AND EVALUATIONS ...ttt ettt e et e e b tr e e naee e 102
APPENDIX C — INTERNATIONAL COMPARISONS OF RESEARCH INFRASTRUCTURE
POLICY AND PROGRAMMES ........ooiiiiiii ittt 109
APPENDIX D - AUSTRALIAN GOVERNMENT FUNDING ARRANGEMENTS FOR
RESEARCH INFRASTRUCTURE ..ottt 115
APPENDIX E - SUBMISSIONS .....oocvvvrmmrierimeresisesesssesesssssssssssssssssessssssssssssssssssssssssssessssneees 121
APPENDIX F - BIBLIOGRAPHY ..ottt stnenan e 124

Page 4



1

Introduction

The National Research Infrastructure Taskforce was announced by

the Hon Dr Brendan Nelson MP, as part of Our Universities: Backing
Australia’s Future, the Government’s response to the Higher Education
Review 2002. Dr Nelson asked the Taskforce to develop a National
Research Infrastructure Strategic Framework to inform Government
investment in research infrastructure for universities and publicly funded
research agencies.

1.1 Terms of Reference
The Terms of Reference for the Taskforce are at Appendix A.
1.2 Taskforce Membership

The Taskforce is chaired by Dr Mike Sargent AM. Dr Sargent is Deputy
Chancellor of the University of Canberra, a board member of the Australian
Research Council, and Chair of the Australian Research and Education
Network Advisory Committee.

Taskforce membership comprises representatives of the Australian
Research Council (ARC), the Commonwealth Scientific and Industrial
Research Organisation (CSIRO), the Australian Vice-Chancellors’
Committee (AVCC), the National Academies Forum, the Federation of
Australian Scientific and Technological Societies (FASTS), the Council for
the Humanities, Arts and Social Sciences (CHASS), the Department of
Education, Science and Training (DEST), the Department of Health and
Ageing (DHA), the National Health and Medical Research Council
(NHMRC), the Department of Industry, Tourism and Resources (DITR), and
the Department of Communications, Information Technology and the Arts
(DCITA).

Professor Laureate Adrienne Clarke, School of Botany, University of
Melbourne, and Professor Max Bennett, Department of Physiology,
University of Sydney, are members of the Taskforce in a personal capacity.

The Taskforce benefited from the assistance of the Defence Science and
Technology Organisation (DSTO) and the National Office of the Information
Economy (NOIE).
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Executive Summary

A high quality research sector is an essential component of national
competitiveness. Australia has highly effective mechanisms to promote
research excellence using competitive peer reviewed processes and larger-
scale mission-oriented tasking. Lack of access to research infrastructure of
relevance and of global significance will, however, limit the outcomes and
quality of Australian research. Therefore, to maximise return from
investment in research, Australia must provide researchers with access to
modern and relevant research infrastructure. Similar conclusions have been
reached by other nations. Globally this has resulted in an increasing
consciousness of the challenges to research policy-making and budgeting
posed by research infrastructure. Appropriate levels of funding for research
infrastructure must form a key component of any national research system.

The consensus across all Australian Governments and research institutions
is that, while decisions on research themes or projects might be made
through a competitive process, investment in research infrastructure should
be made in a strategic, collaborative manner. This will require collaboration
between Australian Governments, and a clear requirement that all
universities, publicly funded research agencies, and research funding
agencies cooperate in this National Research Infrastructure Strategic
Framework.

Three broad questions emerged during the Taskforce’s work:

e How to plan for, and to prioritise between, different infrastructure
requirements.

e How to fund research infrastructure, including capital investment,
standing operating and refurbishment.

e How to facilitate collaboration and access to research infrastructure.
These are consistent with the results of reviews in other countries.

Submissions and consultations supported the proposition that there needs
to be an overall national strategic framework for investment in research
infrastructure. The four main foci of the Framework are:

¢ Establishment of a framework for collaboration between the major
stakeholders in provision of research infrastructure — the Australian,
State and Territory Governments, research institutions, and research
funding agencies - all of which are significant investors in research
infrastructure.

e Linking of research infrastructure decisions to national, regional,

institutional, and thematic priorities, through a National Research
Infrastructure Strategic Framework.
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¢ The establishment of a National Research Infrastructure Council to
manage the National Research Infrastructure Strategic Framework, and
to assist in priority setting and decision-making on investment proposals
for research infrastructure encompassed by the Framework.

e The development of specific ‘strategic road maps’ to integrate research
priorities with research infrastructure investments.

Reviews of research infrastructure funding in many countries have come to
similar conclusions.

The role of the National Research Infrastructure Council (NRIC) should
include:

e To enhance, implement, review and monitor the Framework.

¢ To develop and implement a national process to identify and prioritise
research infrastructure needs.

e To ensure that there are mechanisms through which thematic groups
are able to identify and prioritise infrastructure requirements and
specialised taskforces are able to identify structural and systemic
infrastructure requirements.

e To ensure that, where these groups do not already exist, they are
established.

e To consolidate the work of these groups with institutional, regional,
national and international strategies and priorities, in order to develop
this Framework for research infrastructure investments.

e To foster and actively seek collaborative ventures and collaborative
investors.

e To advise Government on funding priorities for new research
infrastructure funding programmes that may be introduced.

¢ To monitor and review the performance and capability of funded
infrastructure.

To do this the NRIC should be representative of the research community
and should include representatives of universities, publicly funded research
agencies, research funding agencies, governments, and industry, and may
be advised by international peer review.

In order for the NRIC to link investments in research infrastructure to
strategies and priorities for research, the Taskforce recommends that a
regular national process, under the auspices of a Strategic Research
Council, be established to enhance coordination and to integrate the
disparate research strategies and priorities of the Australian Government,
regions, institutions, and thematic groups and, where relevant, bilateral and
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multilateral strategies and priorities, and thereby to develop a national
strategic research plan.

The Taskforce considers that investments in research infrastructure should
be developed around the following principles, and recommends that these
principles be adopted by all universities, publicly funded research agencies
and funding agencies:

¢ Infrastructure investments should support quality research across all
innovation platforms from basic to applied research.

e Investment in research infrastructure should be made in a strategic and
collaborative manner.

¢ Funding programmes and processes should recognise the need to
support national, regional, institutional and international strategies and
priorities as well as the strategies and priorities of thematic groups.

¢ Funding programmes and processes should foster collaborative
investment in infrastructure, rather than competition for infrastructure
funds.

e Investment in research infrastructure should be made in a transparent
manner that provides effective use of funds and ensures that
infrastructure is productive and remains viable.

e Funding of research infrastructure should ensure the ongoing viability of
infrastructure by providing for effective operation and staffing, and for
refurbishment while it remains relevant to research.

e Access regimes should, if appropriate, permit research infrastructure to
be broadly available to researchers to support their research.

e |nfrastructure investments should foster collaborative use of research
infrastructure.

The National Research Infrastructure Strategic Framework addresses four
categories of research infrastructure of importance in underpinning quality
research associated with national, regional, institutional and thematic
groups. These are:

¢ Australian Foundation Facilities which are systemic or structural facilities
such as networks of instruments, advanced computers and data
repositories and their associated services. These are almost
unanimously recognised as vitally important.

e Australian Landmark Facilities which are unique, large-scale, complex
facilities which are international in capacity.

¢ Australian Major Research Facilities which are facilities used to support
research undertaken to address national and regional strategies and

Page 8



priorities, and generally involve multi-institutional and multi-sectoral
collaboration.

e Australian Research Sector Facilities which are facilities generally
shared by a consortium of institutions to pursue regional and institutional
strategies and priorities and to support a number of research programs
of international standing.

A fifth category of research infrastructure - Institutional Research Facilities -
which typically facilitate institutional research priorities and support research
projects undertaken by individuals and small teams, generally involving a
single institution, is outside the Framework. Ideally, however, arrangements
for this category of infrastructure would be consistent with the Framework.

Overall, the Australian Government makes a significant investment in
research infrastructure each year through various research funding
agencies and programmes, including higher education block grants and
several ad hoc programmes. While the level of funding is significant, the

ad hoc nature of some programmes has undermined the research
community’s capacity to plan for and prioritise research infrastructure needs.

There are statements that, over a period of time, there has been an
underinvestment in research infrastructure. To bring funding for research
infrastructure into balance with funding for research would require the
establishment of ongoing funding programmes to support investment in
research infrastructure that the Taskforce has categorised as Australian
Foundation Facilities, Australian Major Research Facilities and Australian
Research Sector Facilities, and for the development of business proposals
for Australian Landmark Facilities. The increase required is relatively small
compared to the Australian Government’s total investment in research
infrastructure. In addition, the Australian Government will need to continue
to make capital investments in infrastructure the Taskforce has categorised
as Australian Landmark Facilities. Such investments are usually considered
through Cabinet processes rather than infrastructure funding programmes.

To facilitate collaborative investment and use, the research infrastructure
funding programmes, apart from programmes directly supporting
institutional infrastructure, should be designed and funded to permit
proposals from universities, publicly funded research agencies and medical
research institutes. Research infrastructure funding programmes should
avoid inflexible leveraging requirements as this diverts funds from the
purposes for which they were intended and often inhibits opportunities for
participation. Irrespective of how funding for Institutional Research Facilities
in universities is provided, universities should have an adequate level of
discretionary funding to allow them to pursue regional and institutional
strategies and priorities and to adequately support research projects funded
by granting bodies.

The importance of understanding and sourcing funding for the capital,
standing operating and maintenance costs necessary to maintain the
viability of infrastructure has been widely recognised, as well as defining the
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regimes for access by researchers and charging for access. A number of
such regimes are extant in Australia, and provide the experience and the
models for future Australian investment in research infrastructure. The
Taskforce considers that the combination of funding research infrastructure
for both capital and standing operating costs, and the recommended
charging regimes based on marginal costs, provides the best outcome for
research.

The Taskforce concludes that:

e To ensure consistency in the acquisition, governance, access and
charging arrangements for research infrastructure, all universities,
publicly funded research agencies and research funding agencies
should follow one of five broad acquisition models defined in the
Framework, and all research infrastructure investments with a
Government funding component in excess of $5m should be consistent
with this Framework and its acquisition, governance, access, and
charging models.

e That access to Government funded research infrastructure by
researchers in universities, publicly funded research agencies and
medical research institutes should be based on a merit based allocation
system.

e That the principle should be adopted that charging regimes for
researchers in universities and publicly funded research agencies
accessing infrastructure funded in accordance with this Framework
should be related to marginal operating costs.

Associated with its recommendation that research infrastructure should be
funded for both capital and standing operating costs, the Taskforce
concludes that the introduction of a more formal and rigorous reporting
regime is necessary for significant research infrastructure facilities, in which
the host/manager of the facility reports annually on the operations of the
facility, including usage, research supported and budget performance, and
an assessment of the ongoing relevance of the infrastructure in respect of
the research conducted.
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2.1

Key Findings and Recommendations

The Key findings and recommendations of this Framework are:

That the Minister note that, to maximise return from investment in research,
Australia must provide access to modern and relevant research
infrastructure for researchers.

That investments in research infrastructure should be developed around the
following principles, and that these principles be adopted by all universities,
publicly funded research agencies and research funding agencies:

e That infrastructure investments should support quality research across
all innovation platforms from basic to applied research.

e That investment in research infrastructure should be made in a strategic
and collaborative manner.

e That funding programmes and processes should recognise the need to
support national, regional, institutional, and international strategies and
priorities as well as the strategies and priorities of thematic groups.

e That funding programmes and processes should foster collaborative
investment in infrastructure, rather than competition for infrastructure
funds.

e That investment in research infrastructure should be made in a
transparent manner that provides effective use of funds and ensures that
infrastructure is productive and remains viable.

¢ That funding of research infrastructure should ensure the ongoing
viability of infrastructure by providing for effective operation and staffing,
and for refurbishment, while it remains relevant to research.

e That access regimes should, if appropriate, permit research
infrastructure to be broadly available to researchers to support their
research.

e That infrastructure investments should foster collaborative use of
research infrastructure.

That a National Research Infrastructure Council (NRIC) be established to
further develop, implement, review and monitor this Framework and, in
particular, to develop and implement a national process to identify and
prioritise research infrastructure needs. The NRIC should be representative
of the research community and should include representatives of
universities, publicly funded research agencies, research funding agencies,
governments, and industry, and may be advised by international peer
review.

Page 11



That, in order for the NRIC to link investments in research infrastructure to
strategies and priorities for research, a regular national process, under the
auspices of a Strategic Research Council, be established to enhance
coordination and to integrate the disparate research strategies and priorities
of the Australian Government, regions, institutions, and thematic groups
and, where relevant, bilateral and multilateral strategies and priorities, and
thereby to develop a national strategic research plan.

That, for major research infrastructure, research infrastructure funding
programmes should ensure that both capital costs and standing operating
costs are funded to maintain viability of the infrastructure. They should
ensure that infrastructure is funded for any specialised staff such as
operators and, for very large or complex infrastructure, business managers,
for the proposed term of operation of the facility.

That, to ensure consistency in the acquisition, governance, access, and
charging arrangements for research infrastructure, all universities, publicly
funded research agencies and research funding agencies should follow one
of five broad acquisition models defined in this Framework. All research
infrastructure investments with a Government funding component in excess
of $5m should be consistent with the Framework and its acquisition,
governance, access and charging models.

That the host/manager of significant research infrastructure facilities should
report annually to the facility’s board or governing body on the operation of
the facility, including usage, research supported, budget performance and
an assessment of the ongoing relevance of the infrastructure in respect of
the research conducted.

That the principle be adopted that charging regimes for researchers in
universities and publicly funded research agencies accessing infrastructure
funded in accordance with this Framework should be related to marginal
operating costs.

That access to Government funded research infrastructure facilities by
researchers in universities, publicly funded research agencies and medical
research institutes should be based on a merit based allocation system.

That, to facilitate collaborative investment and use, research infrastructure
funding programmes should be designed and funded to permit proposals
from universities, publicly funded research agencies and medical research
institutes.

That research infrastructure funding programmes should avoid inflexible
leveraging requirements as this diverts funds from the purposes for which
they were intended and often inhibits opportunities for participation.
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That, irrespective of how funding for Institutional Research Facilities in
universities is provided, universities should have an adequate level of
discretionary funding to allow them to pursue regional and institutional
strategies and priorities and to adequately support research projects funded
by granting bodies.

That the Australian Government provide ongoing research infrastructure
funding for four categories of infrastructure defined in the Framework. The
four categories are Australian Foundation Facilities, Australian Landmark
Facilities, Australian Major Research Facilities, and Australian Research
Sector Facilities.

That the Minister note that present support for these four categories is
currently in the order of $110m per annum, and that increasing this to
$195m per annum would provide improved underpinning of research
priorities and allow continued prioritisation of and investment in
infrastructure.

That NRIC advise Government on priorities for these funds and any other
new research infrastructure funding programmes that may be introduced.
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3.1

Background

Introduction

Australia has a reputation for excellent research of international standing.
Retaining this reputation will be crucial to Australia’s future social, economic,
geopolitical and environmental wellbeing.

Research of this standing requires that Australia acquire and maintain
modern, state-of-art infrastructure, ensure the quality and quantum of
underlying basic infrastructure (laboratories, instruments, etc), as well as
develop and retain excellent researchers, establish strong frameworks for
collaboration nationally and internationally, and provide a supportive
research environment. It can be argued that the capability of research
infrastructure available to Australian researchers is and will remain a prime
determinant of the international standing and the national relevance of
Australia’s research and researchers.

The role of research infrastructure, and its relationship to the research it
supports, is changing. The increasingly interdisciplinary nature of research
places new demands on research infrastructure, as do developments in
information and communications technologies which make remote
collaboration and access to infrastructure a reality, and continuously
improve the capacity to gather, manipulate, analyse, make use of and
communicate data. The rapidly increasing capability, complexity and
expense of research infrastructure, and the associated need for
replacement and/or expansion, means that continuous investment or
reinvestment in research infrastructure is essential.

Australia’s capacity to invest in research and research infrastructure must,
however, be considered in the context of its modest resource base.
Australia’s Gross Domestic Product (GDP) is 3.7% that of the United States
and around 1.2% of global GDP. Purely in terms of scale, Australia cannot
expect to match the research infrastructure capabilities of larger countries.
As a consequence, in the future there will be entire areas of big research
that Australia cannot afford, even areas in which Australia may have
previously made investments (NICTA, Submission 8). This clearly defines
the need for Australia to establish strategies for investment in research
infrastructure, or access to research infrastructure, to support its research
strategies.

The development of investment and access strategies will be most effective,
and truly nationally in scope, only if they bring together the research
strategies and plans of national, regional, institutional, and thematic groups.
(As research is increasingly inter-disciplinary and multi-disciplinary, the term
‘thematic groups’ is used in this Framework to describe research groupings
that have common research interests, both intra- and inter-disciplinary).
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As well as providing research infrastructure to support its own research
needs, Australia’s natural and unique advantages will make it a suitable
location for infrastructure of a global scale. For example, Australia is one of
the few places in the world that provides the large, radio quiet spaces
needed for low-frequency array (LOFAR) or a square kilometre array (SKA).
Added to this, Australia’s economic and political stability make it a desirable
location. This positions Australia to develop capabilities to participate in
these global research initiatives.

3.2 The Importance of Government Funding For

Research Infrastructure

The Australian Government has four key roles in Australian research,

science and innovation. They are to:

e Investin research, science and innovation to support the development
and use of new knowledge.

e Stimulate and strengthen awareness throughout the community of the
need for, and the value of, research, science and innovation.

e Foster domestic and international collaboration.

e Provide leadership in Australia’s contribution to the global development
of skills and knowledge.

The Australian Government’s framework for research, science and

innovation is articulated in the Research White Paper, Knowledge and

Innovation, announced in 1999, and in Backing Australia’s Ability — An

Innovation Plan for the Future, announced by the Prime Minister in 2001.

Backing Australia’s Ability set out a five year strategy for research and

innovation.

The Australian Government’s investment in the science, research and

innovation system is spread across a number of portfolios and the

Government has established a range of mechanisms for whole of

government or multi-portfolio decision making and coordination.

3.3 The Need for a National Research Infrastructure

Strategic Framework

The increasing importance of research infrastructure, combined with its
increasing complexity, cost and global nature, point to the need for this
Framework to guide investment in infrastructure and ensure its ongoing
viability and availability to researchers.

This is not the first time that Australia has considered the importance of
research infrastructure. Over the last 20 years Australia has undertaken a
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number of reviews and developed priorities for acquiring and managing
research infrastructure. Previous reviews are described briefly in
Appendix B.

The Australian Government is not alone in wanting to plan for and prioritise
research infrastructure needs. At the regional level, State and Territory
Governments develop research, science and innovation visions with the aim
of improving the social and economic wellbeing of their residents. At a
research discipline level, optical astronomers are frequently cited for the
strength of their planning and prioritising. At an institutional level,
universities and publicly funded research agencies identify priorities and
prepare regular research and research infrastructure plans.

The Taskforce drew from work undertaken by the Intellectual Property
Research Institute of Australia (IPRIA) that looked at research infrastructure
approaches in a range of countries. IPRIA found that in all countries
surveyed there is a consistent recognition of the need to identify and
prioritise infrastructure needs in the context of research strategies and
priorities (IPRIA, 2003).
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The Approach

4.1 Terms of Reference

The terms of reference of the Taskforce are at Appendix A. In summary, the

Taskforce’s objectives were to:

e Develop a nationally integrated strategic framework for research
infrastructure investments.

o Develop a general overview of the likely need to invest in major research
infrastructure projects over the next five to 10 years, including
refurbishment of current infrastructure.

e Make recommendations on the best approaches to providing funds for
major research infrastructure.

¢ Make recommendations on arrangements for:

— Management of national research infrastructure assets, to ensure
that they are productive and remain viable.
— Appropriate regimes for access to research infrastructure.

This document, the National Research Infrastructure Strategic Framework,

is the culmination of this work.

4.2 Definition of Research Infrastructure

To ensure that this Framework recognised the important role that research
infrastructure has across the innovation cycle — from basic to applied
research - the Taskforce adopted a functional definition of research
infrastructure:

Research infrastructure comprises the assets, facilities and
services, other than the academic personnel directly responsible
for the conduct of research and the direct costs of their research
(such as travel and consumables), which support the conduct of
organised research undertaken by researchers across the
innovation cycle and which maintain capacity of the researchers to
undertake organised research.

While recognising the breadth of research infrastructure encompassed by
the above definition, the Taskforce placed most emphasis on those
categories of research infrastructure for which the cost and complexity of
acquisition, provision and operation are such that few Australian universities
or publicly funded research agencies could expect to acquire it on their own.
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This includes:

e Specific expensive infrastructure items such as X-ray diffraction facilities,
electron and atomic force microscopes and NMR machines,

e Specific larger infrastructure such as telescopes, supercomputers, ship
and aircraft time, animal houses, biological field stations and
synchrotrons.

e Systemic infrastructure such as major data repositories and networks.

e National, experimental and production facilities.

Within this definition is included the concept of acquisition, provision and
operation of, and access to, international facilities and private facilities.

Key Terms

Definitions and acronyms used in this Framework are set out in section 16
Definitions and Acronyms. Key terms used in this Framework are as follows:

Term Definition

Backbone The top level of a network; a set of paths to which
local distribution points link for long-distance
interconnection.

Co-investment Purchasing a fixed-share in infrastructure such as a

fixed share of access.

Data Generally and in research, a term applied to a
gathered body of facts. In IT the term refers to
information converted into binary digital form so that
it is convenient to move or process by computers and
transmission media.

Database A collection of electronic information organised in
such a way that its contents can be easily accessed,
managed and updated.

Dataset A collection of data relating to a particular discipline
or theme. Datasets used by researchers are
becoming increasingly large scale and distributed
through networks, rather than located in one place.
Datasets can contain various kinds of electronic
material, eg files or images.

Data repository A place where data and datasets can be stored and
maintained.
Leveraging Requirement that funding programme recipients
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4.4

contribute to infrastructure capital (or other) costs as
a condition of grant.

Marginal operating
costs

Incremental costs associated with the use of
infrastructure by individual researchers or research
projects such as the cost of consumables.

Programme based

An individual project that is developed within a
portfolio of projects that may be related but not
necessarily interconnected.

Project based

An individual project that typically stands alone but
may be interconnected to other projects.

Region State and Territory or combination thereof.

Research Research system stakeholders including

community researchers, universities, publicly funded research
agencies, research funding agencies, governments
and industry.

Research Research performing body such as a university,

institution publicly funded research agency, medical research

institute or museum.

Standing operating
costs

Costs associated with maintaining and making
incremental changes to infrastructure including
salaries of administrative and technical staff.

Thematic groups

Intra- or inter-disciplinary groups with a common
research interest.

Thematic
strategies and
priorities

Strategies and priorities of a thematic group.

Consultation with the Research Community

The Taskforce established processes to engage the research community
early in its work. The Taskforce established a website* and public
sharespace (available from the website) and issued an Invitation for
Submission in August 2003.

During mid August the Taskforce undertook initial consultations in each
capital city to ensure that the research community was aware of and
understood the scope of the Taskforce’s work and to encourage
submissions. The initial consultations involved meetings in each capital city
with members of the research community and with State and Territory

Governments.

! www.dest.gov.au/highered/ri_taskforce/default.htm
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On 29 August 2003 submissions closed. More than 120 submissions were
received, mainly from universities, publicly funded research agencies,
thematic groups and researchers. Submissions can be viewed on the
Taskforce’s website.

In October 2003 the Taskforce undertook a second round of consultations,
again in each capital city, to strengthen and shape this Framework. The
Taskforce’s draft discussion paper, which set out the Taskforce’s interim
views, was provided to stakeholders who attended the consultations. The
Taskforce then released the National Research Infrastructure Taskforce:
Discussion Paper. The Discussion Paper is available on the Taskforce’s
website.

Other Reviews and Evaluations

The Framework is one of several reviews and evaluations that will inform
the Government’s research investment over the next five to 10 years.
Others include the Evaluation of the 1999 Knowledge and Innovation
Reforms, the Review of Closer Collaboration between Universities and
Major Publicly Funded Research Agencies, the Mapping of Australia’s
Science and Innovation System and the Investment Review of Health and
Medical Research. These are described below.

The Evaluation of the 1999 Knowledge and Innovation Reforms has
focussed on the operation of the Research Training Scheme (RTS), the
Institutional Grants Scheme (IGS), the Research Infrastructure Blocks
Grants (RIBG) Programme, the Regional Support Package, the Research
and Research Training Management Reports, and access of the Institute of
Advanced Studies of the Australian National University to RTS, IGS and
RIBG. More information is available from the Evaluation’s website at
www.dest.gov.au/highered/ki-reforms.

The Review of Closer Collaboration between Universities and Major Publicly
Funded Research Agencies has examined the extent to which collaboration
can enhance critical mass of research effort, improve research outcomes,
achieve more effective use of resources and strengthen institutional
performance. More information is available from the Review's website at
http://www.dest.gov.au/collaboration/.

The Mapping of Australia’s Science and Innovation System study took stock
of the state of Australian science, technology and innovation. It covered key
elements of the innovation process including Australia’s ability to generate
ideas and undertake science and related research and development, the
commercial application and utilisation of research and the frameworks which
support it, and the development and retention of relevant skills for science,
innovation and enterprise. More information about the study is available
from www.dest.gov.au/mapping.
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The Investment Review of Health and Medical Research is being conducted
by the Department of Prime Minister and Cabinet and the Department of
Health and Ageing in 2003. The findings of the Review will influence future
directions for health and medical research funding in Australia.

Earlier Reviews and Evaluations

The Taskforce considered a number of reports and reviews about research
infrastructure funding and related issues. The earliest report reviewed was
the 1984 ASTEC report Guidelines for the Operation of National Research
Facilities, and the most recent was the 2002 report of the Higher Education
Bandwidth Advisory Committee, A Framework for an Australian Research
and Education Network.

Many of the reports examined the adequacy of current funding
arrangements, particularly with regards to flexibility, the appropriateness of
existing funding cycles and the provision for hidden infrastructure costs. A
number of the reports identified gaps and disparities in current infrastructure
provisions. Other major issues identified included the lack of any national
strategy which might help to avoid duplication of and inefficiency in the
management of research facilities, the need to identify Australia’s research
strengths and priorities at a national level, the need for lifetime funding for
infrastructure, including the provision of technical and other support staff,
the effect on research infrastructure funding of the growth in competitive
research grants, and accountability and transparency issues.

Conclusions generally clustered around several main areas: that there
should be central strategy at the national level, that competitive and other
research grants should fully cover infrastructure costs, and that adequate
accounting and costing of research in order to properly identify infrastructure
costs and to ensure transparency and public accountability is essential.
Many reports suggested that grants needed to be flexible with respect to
funding cycles and other institutional needs, and there was some support for
the idea that research facilities should be located in order to promote
collaboration, linkages and critical mass. Reports also emphasised the need
for empirical data to inform proper accounting practice, and the need for a
national register or directory of research facilities in order to inform policy
making in Australia. Finally, a number of reports argued that it would be
beneficial for Australia to produce a directory of major research facilities that
described their capabilities and access arrangements.

These reviews are described in more detail in Appendix B.
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5.1

Performance Based Block Funding

Introduction

5.2

Performance based block funds are funds provided to universities to support
their research and research training activities. They include:

e The Institutional Grants Scheme (IGS), which supports research and
research training activities.

e The Research Infrastructure Block Grants (RIBG) Scheme which aims to
support high quality research by meeting project related infrastructure
costs associated with project grants, ensuring that areas of recognised
research potential have access to the support necessary for their
development, enhancing support for areas of existing research strength,
and remedying deficiencies in research infrastructure. RIBG is not
available to non-university recipients of project grants such as medical
research institutes and museums, and these must rely on grants from
State and Territory Governments for funding for infrastructure for
research funded by Australian competitive grants.

The IGS and RIBG, and other research funding arrangements, are the
subject of the Evaluation of the Knowledge and Innovation Reforms, which
was undertaken concurrently with the development of this Framework, and
are detailed therein.

The IGS and RIBG are important sources of funding for infrastructure the
Taskforce has categorised as Institutional Research Facilities (see section
7.9). These are facilities that are of relatively low cost, and that are
implemented from the host institution’s resources (including performance
based funds such as IGS and RIBG).

The Importance of Performance Based Block
Funding

Performance based block funds:

e Support the fabric of basic research infrastructure including facilities the
Taskforce has categorised as Institutional Research Facilities (see also
section 7.9).

e Allow universities to pursue regional and institutional research strategies
and priorities.

e Allow universities to seek State Government co-investment in research
and research infrastructure.
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e Are a source of funding for universities’ co-investment in or subscription
to research facilities.

While Institutional Research Facilities are outside this Framework, they are
an important part of the overall research infrastructure system and integrally
linked to infrastructure that is within the scope of this Framework. As the
Taskforce received a number of submissions on this category of
infrastructure, this section provides a summary of the issues raised and the
Taskforce’s recommendations in respect of these issues insofar as they
relate to the Framework. The Taskforce therefore has several
recommendations regarding this critical source of funds.

Adequacy of Performance Based Block Funds

Many submissions indicated that performance based block funding for
universities is inadequate. A number indicate that performance based block
funding has not increased in line with increases in competitive grants and
argue that this has exacerbated a gap between research capability and
research infrastructure capability. A number indicate that the formulae used
to calculate the quantum of these funds do not adequately track research
potential and collaborative research activity.

Many submissions cite international comparisons to demonstrate that
existing levels of performance based block funding are inadequate. The
Taskforce found that an examination of such comparisons indicates that
there are so many structural, methodological and definitional differences
that comparisons are difficult. The adequacy of funding levels is confused by
the leveraging requirements imposed by competitive funding programmes
(see also section 5.7), such that a baseline assessment of the adequacy of
current funding levels is problematic.

The Taskforce notes that these issues are being considered by the
Evaluation of the Knowledge and Innovation Reforms. However, as noted
earlier, performance based block funding is an important source of funding
for a range of purposes that are integrally related to this Framework. The
Taskforce considers this interrelationship so important that any changes to
its overall level, or the arrangements by which it is provided, should be
subject to a comprehensive review.
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Recommendations

That performance based block funding provided to publicly funded
universities for provision of Institutional Research Facilities be maintained at
least at the present level pending a comprehensive review of the adequacy
of the funds. Section 5.3

That, irrespective of how funding for Institutional Research Facilities is
provided, universities should have an adequate level of discretionary
funding to allow them to pursue regional and institutional strategies and
priorities and to adequately support research projects funded by granting
bodies. Section 5.3

Infrastructure Funding for Australian Competitive
Grants

5.5

Several submissions argue that RIBG funds should be attached to
Australian competitive grants and paid to universities by the competitive
grant funding agency. Most, however, argue that such a shift would
undermine universities’ ability to pursue regional and institutional
imperatives.

Comment

The Taskforce notes that this issue is being considered by the Evaluation of
the Knowledge and Innovation Reforms.

Inconsistency across Funding Programmes for
Institutional Research Facilities

Many submissions argue that funding for project related infrastructure costs
associated with Australian competitive grants should be consistent for all
recipients of competitive grants. They argue that existing arrangements for
medical research institutes and museums are inconsistent and inadequate
compared to arrangements for universities. These inconsistencies become
especially apparent when medical research institutes or museums conduct
collaborative research with universities.

Comment

The Taskforce notes that these issues are being considered by the
Evaluation of Knowledge and Innovation Reforms and the Investment
Review of Health and Medical Research.
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5.6 Funding for Medical Research Institutes

Medical research is undertaken in university-based, hospital-based and
independent medical research institutes. The research community is critical
of the current system for funding health and medical research infrastructure
for hospital-based and independent medical research institutes.

University-based medical research institutes are eligible for performance
based block funding associated with Australian competitive grants. Hospital-
based and independent medical research institutes are not and must rely on
State Government and other sources of funding. These other sources of
funding are not consistent across the States and Territories. Nor are they
consistent with funding for university-based medical research institutes.

The system is described as complicated, fragmented, and disjunct, leading
to inadequate provision for medical research infrastructure and consequent
inefficiencies in the conduct of research. Hospital-based and independent
medical research institutes report that they will increasingly forgo research
grants because they do not have sufficient funds to provide required
infrastructure.

The research undertaken in medical research institutes is described as an
important element of the national research effort, with strong links to and
interdependencies with other research sectors, and there is considerable
support for a resolution that is consistent with this Framework.

The Taskforce is concerned that existing arrangements do not promote
collaboration and collaborative use of infrastructure, and may undermine the
most effective use of infrastructure investments, and considers that there is
a need for Australian and State and Territory Government collaboration to
identify and implement better mechanisms. The Taskforce notes that these
issues are being taken up in the Investment Review of Health and Medical
Research.

Recommendations

That the Investment Review of Health and Medical Research seek
Australian and State and Territory Government collaboration to identify and
implement better mechanisms for funding infrastructure in medical research
institutes. Section 5.6

That the proposed mechanisms seek consistency with this Framework.
Section 5.6

That the Investment Review of Health and Medical Research is cognisant of
university-based, hospital-based and independent medical research
institutes. Section 5.6
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Leveraging Requirements

Programme requirements for leveraged contributions towards infrastructure
capital costs have been a feature of the research funding system for some
time and are intended to encourage collaboration, build critical mass of the
research system and foster institutional self-prioritisation of funding
applications.

The research community very widely reports that these programme
requirements have created a leveraging ‘fatigue’. Universities in particular
note that they have little scope to further commit funds to infrastructure if
leveraging requirements remain a feature of funding programmes. Where
they do make leveraged contributions, they often do so from their
performance based block funds, which impacts on their capacity to provide
and maintain basic infrastructure and to pursue regional and institutional
strategies and priorities.

Leveraging requirements also appear to disadvantage small and regional
universities. Small universities face a general diseconomy of scale in terms
of their capacity to contribute leveraged funds.

The Taskforce is convinced that there is a level of leveraging fatigue in
universities. Universities have used block funds to meet leveraging
requirements at the expense of acquiring, developing and maintaining
infrastructure for which block funds are intended. This is stated to have
contributed to an under investment in universities’ research infrastructure.

It is the Taskforce’s view that programmes that seek leveraged contributions
towards capital costs, as a condition of grant, divert funds provided for other
purposes and thereby undermine the general fabric of universities’ research
infrastructure and undermine their capacity to pursue regional and
institutional strategies and priorities. The Taskforce concludes that research
infrastructure funding programmes should avoid inflexible leveraging
requirements as this often inhibits opportunities for participation.

Recommendation

That research infrastructure programmes should avoid inflexible leveraging
requirements as this diverts funds from the purposes for which they were
intended and often inhibits opportunities for participation. Section 5.7
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6.1

Strengths, Gaps and Emerging Trends in
Australian Research

Introduction

6.2

The Taskforce was asked to identify the availability of, and gaps in, research
infrastructure in the context of the National Research Priorities, and
domestic and international trends, across all disciplines.

The Taskforce drew from the Mapping of Australia’s Science and Innovation
System. The preliminary report of Mapping of Australia’s Science and
Innovation System (the Mapping Report) used the Emerging Sciences and
Technologies (S&Ts) identified through the National Research Priorities,
CSIRO, ARC and NHMRC programmes, to provide a framework through
which to examine Australia’s current and future capabilities in the emerging
S&Ts.

The Taskforce also specifically invited the research community to comment
on Australia’s research infrastructure strengths, gaps, and emerging needs
in their submissions to the Taskforce. Submissions provided information on
the current and future research and research infrastructure strengths, gaps
and emerging needs specific to their field of expertise. The CSIRO
submission (submission 60) identified examples of national research
infrastructure and the areas of research they support, over a broad range of
fields, which will be necessary over the next five to 10 years.

This section provides an overview of priorities and comments identified in
submissions and the Mapping Report, with respect to the strengths and
gaps in Australian research and research infrastructure.

National, Regional, Institutional and Thematic
Priorities

Australia’s research effort is a necessary foundation for modern research of
international standing. The Australian Government, many State and
Territory Governments, institutions, and many thematic groups have
identified priorities and developed strategies for research and research
infrastructure in basic and emerging disciplines.

Announced by the Prime Minister in December 2002, the National Research
Priorities are:

e An environmentally sustainable Australia.

¢ Promoting and maintaining good health.
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6.3

e Frontier technologies for building and transforming Australian industries.

e Safeguarding Australia.

These four priority areas provide a vision for research by focusing
Australia’s research effort on key challenges for today and into the future.
They are intended to build on Australia’s strengths while seeking new
opportunities in emerging areas and to strengthen collaboration between
research bodies and with industry, and build critical mass of excellence in
the priority areas.

State and Territory Governments have considered the National Research
Priorities and have increasingly focussed innovation strategies and
investment in research infrastructure along similar lines, to increase their
scientific research capability, with the aim of creating economic growth and
employment.

With reference to the National Research Priorities, universities have
developed strategies to develop areas of research strength and to respond
to emerging research, while publicly funded research agencies have
developed strategies for their mission-oriented research.

Thematic groups, both disciplinary and inter-disciplinary, have research
strategies and infrastructure priorities in place to guide their prospective
development. Astronomers and geoscientists are noted within the research
community for the strength of their planning and prioritising.

Emerging Areas and Current Strengths in Australian
Research

The Mapping Report summarised that Australia is engaging in inter-
disciplinary research, has a significant capability in a number of emerging
science and technologies including biotechnology, nanotechnology,
guantum technology and photonics and advanced materials and has
established a solid presence in many of these fields. The report noted that
challenges to be overcome include the sustainment of a critical mass in
scientific expertise and research infrastructure, the supply of technical and
commercial skills and access to capital.

There is an international trend to increasingly multi-disciplinary and
collaborative research, which was reinforced in submissions, and reported in
the Mapping Report. For example, multi-sector researchers in the social
sciences and physical sciences collaborate to address complex problems in
the natural and human environments. Such research and its dissemination
more widely demonstrate the linkages that are established between
researchers to provide project and broader outcomes, in response to the
various research priorities. Integrated funding systems for research and
research infrastructure need to recognise and support the formal and
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informal collaborations that are a standard feature of quality, internationally
competitive research.

In order for thematic groups to adopt the various levels of priorities,
including the National Research Priorities, submissions noted that Australia
needs coordination mechanisms to enable the quality and capacity of
research infrastructure which supports fundamental and applied research in
diverse areas.

Emerging Areas and Current Strengths - Environmentally Sustainable
Australia includes:

¢ Natural resource management supported by long-term monitoring of
atmospheric composition; surface radiation and hydrological
measurements; and long-term studies of the responses of river
catchments to interventions and disturbances.

¢ Developments and applications in minerals exploration and
geosciences, land and water resource management, agricultural
production systems management, climate and weather applications, and
research on the atmospheric and natural environment.

¢ Marine science research to engage in global research and meet
international commitments.

e Carbon accounting.

¢ Monitoring and verification of greenhouse gas mitigation strategies (e.g.
terrestrial sequestration, methane emissions from livestock).

o Energy efficiency technologies such as distributed energy, biomass
conversion, and transport fuels, to reduce greenhouse gas emissions.

In addition, submissions suggest this should be complemented by a
capacity to preserve and use related material, collections, and datasets.

Emerging Areas and Current Strengths - Frontier Technologies includes:

e Nano-science and technology using surface analysis facilities,
microscopy, and microtechnology manufacturing facilities, synchrotron,
and other materials research instruments.

e Physics and engineering research in areas such as superconductors,
fullerenes, colossal magneto resistive materials, microelectronics and
guantum technologies.

e Precision antenna measurements for emerging defence and commercial
millimetre-wave bands used for surveillance, sensing, communications
and tracking.

e Mining and minerals processing.
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The Mapping Report provided some analysis of the needs of
nanotechnology and photonics. Specialised infrastructure for the analysis
and fabrication of nano-materials and devices are critical to the development
of nanotechnologies. The establishment of the Nanostructural Analysis
Network Organisation (NANO) MNRF, which provides access to
sophisticated facilities at five university ‘nodes’, reflects this requirement. A
DITR report on the emerging nanotechnologies industry has noted an
increased need for centralised infrastructure that would allow fabrication of
prototypes and larger scale nanotechnology manufacturing (DITR, 2002).

The need for infrastructure to support current and future manufacturing
requirements of the photonics industry has recently been recognised
through the establishment of The Bandwidth Foundry MNRF, a facility for
automated manufacturing of photonics components, photonic packaging
and photonic chips. The Bandwidth Facility will also serve researchers at
the prototyping stage and is seen as a forerunner for a large-scale photonic
chip manufacturing capability.

Emerging Areas and Current Strengths - Safeguarding Australia, includes:

e High standard quarantine and containment facilities for the biosecurity of
Australia’s agricultural and environmental resources, to service the
needs in the areas of biosecurity, importation of biological control agents
and germ plasm, and risk assessment of GMOs.

o Fire research and testing facilities.

Emerging Areas and Current Strengths - Promoting and Maintaining
Australia’s Health includes:

Molecular biology.

Bioinformatics.

Biotechnology (genomics, proteomics, medical devices).

Neuroscience.

Immunology.

The Mapping Report commented that in the area of biotechnology, Australia
will continue to have difficulty competing with some other countries in terms
of outright funding and infrastructure. Australia ranks quite highly in terms of
support for biotechnology as a percentage of Budget appropriations on
research and development—at around 7.5%—fifth behind Belgium, Canada,
Finland and the UK.

Similarly, the Mapping Report noted that, for bioinformatics, Australia has a
significant research base, an established infrastructure and a developing
tertiary education capability in bioinformatics, though industry involvement
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and commercialisation is limited. Elements of infrastructure have enhanced
linkages between researchers and the services areas. ANGIS (the
Australian National Genomic Information Service) and high performance
computing clusters were identified as essential infrastructure.

The research community identified opportunities to host significant
international astronomical facilities and maintain the international research
competitiveness of Australian astronomers. The Research Reactor and the
Australian Synchrotron were also cited as international standard facilities
that could support and revolutionise the emerging research areas of the
diverse fields of drug design, advanced manufacturing, biomedical imaging,
materials research, nanotechnology and mineral analysis. Proteomics
Centres of Excellence were mentioned as providing an opportunity for
international research collaboration.

Current Needs and Gaps in Australian Research
Infrastructure

Submissions commented that in order to conduct internationally competitive,
guality research, researchers need access to appropriate leading edge
infrastructure that is provided in a systematic and integrated manner.

However, submissions to the Taskforce frequently stated that Australia’s
infrastructure stock is generally run down due to years of underinvestment,
partly as a consequence of funding programme leveraging requirements. In
order to maintain Australia’s research capability, the research community
strongly highlighted the need for significant upgrades to research facilities,
and provided particular examples:

Current Needs and Gaps - Environmentally Sustainable Australia:

e The National Tidal Facility of Australia requires investment to provide the
fundamental sea-level measurements used to support research on
climate change, climate variability, and coastal management.

¢ The number of Australian blue-water research vessels has actually
declined from three in 1998 to just one in 2002. This decline has
occurred despite Australia’s Marine Science & Technology Plan
recommending ‘strengthening and broadening Australia’s blue water
research fleet’ to meet the needs of the huge Australian offshore
jurisdiction to be claimed under the 1994 United Nations Convention on
the Law of the Sea.
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Current Needs and Gaps - Frontier Technologies:

o The Nuclear Microprobe (NMP) and Linear Accelerator (LA) Laboratory
facilities, as well as a range of other degraded infrastructure such as
microscopy, x-ray diffraction and mass spectrometry instruments,
require replacement and complementing with leading-edge instruments
to support a range of geoscientific and materials science research.

¢ Mathematicians and physicists stated that the declining research and
infrastructure capacity in fundamental and applied mathematics and
physics needs to be addressed to meet longer term needs.

Current Needs and Gaps - Safeguarding Australia:

e Facilities such as the Australian Animal Health Laboratories (AAHL),
which provides a major research facility for exotic and endemic animal
disease, and the Australian National Insect Collection (ANIC) Facility to
support research into insects and related invertebrates, are unique
internationally.

Current Needs and Gaps - Promoting and Maintaining Australia’s Health:

e Comprehensive transgenic animal facilities and experimentation facilities
for translational research and researcher training are required to support
growth in biological and medical disciplines.

Both the Mapping Report and submissions commented on the challenges
Australia must meet to have a nationally strong and internationally
competitive research and research infrastructure system.

The Mapping Report commented that the perceived growing cost of keeping
up with leading-edge science is one factor that has prompted Australia’s
participation in the OECD’s Global Science/Megascience Forum established
to foster cooperation on large, long-term, multi-national projects including
centralised large scale facilities e.g. the proposed Square Kilometre Array
(SKA) and distributed informatics and collaboration driven projects e.g. the
Global Biodiversity Information Facility (GBIF) and the Human Genome
Project.

The Mapping Report noted that Australia’s major research facilities were
found to mirror perceived strengths in research generally, especially in earth
sciences and oceanography, but to be out of line with overseas capabilities
in the areas of synchrotrons and lasers.

Increasing costs and requirements have also placed the international
competitiveness of Australia’s research infrastructure system under
pressure. Capital intensiveness of science has increased, with an increasing
number of fields such as the life sciences requiring advanced experimental
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equipment. In particular, in areas such as libraries there have been dramatic
increases in the cost of scholarly journals.

Skilled researchers and skilled infrastructure support were identified in the
Mapping Report and submissions as being key to the effectiveness of
Australia’s research and research infrastructure. The Mapping Report noted
that of the science and engineering occupations examined by the
Department of Employment and Workplace Relations’ Skilled Vacancies
Index (SVI), those needing particular attention were engineering managers;
the group of material scientists, metallurgists, meteorologists and physicists;
chemists; science technical officers; young life scientists; the group of
mathematicians, statisticians and actuaries; and IT services and operational
managers.

Both the Mapping Report and submissions from the research community,
across all areas of research, commented on the importance of both national
policies for, and the provision of, enabling technology infrastructure. This
encompasses information and communications technologies, broadband
communications capacity, advanced computational grids, internationally
connected networks, and data repositories and services. Enabling
technology is needed to underpin quality research, which is becoming
increasingly multi-disciplinary and collaborative and requires world class
high performance computing facilities. Some of these areas are the
humanities and social sciences, climate predictions and climate change,
natural resource management, marine science, frontier technologies in
materials and drug design, fluid dynamics and lattice-gauge theory, and bio-
hazards. The Framework discusses and describes current initiatives for
enabling technologies in more detail in section 7.9.

The Mapping Report noted that there are concerns that bandwidth capacity
will not be sufficient to meet future growth which is being driven by
increased research collaboration, development of research involving large
global databases, the rising cost and sophistication of cutting edge research
infrastructure and increased requirements for computing capacity and data
storage (Higher Education Bandwidth Advisory Committee, 2002).

Summary

The submissions provide input on existing and growing areas of research
that are key to the various levels of strategies and priorities. In many
submissions, systematic provision of advanced and appropriate
infrastructure was mentioned as being a key requirement for quality and
globally competitive research to respond to these strategies and priorities.

While the Mapping of Australia’s Science and Innovation System and
submissions provide useful information on the gaps in and strengths of
Australia’s existing infrastructure, they do not provide a complete picture.
Nor do they provide a sound basis for prioritising future infrastructure needs.
The Taskforce proceeds to systematically categorise infrastructure initiatives
in more detail in section 7.9.
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While there are research strategies and priorities that have been developed
by national, regional, institutional and thematic groups, there is still a need
to link and integrate these various research priorities more effectively and
collaboratively, to achieve optimal outcomes for research. The Taskforce
discusses this concept of a nationally integrated process for research
strategies and priorities in section 7.3 and provides recommendations in
section 8.3.

There is a need for investment in research infrastructure to support research
strategies and capabilities, across the innovation cycle, at national, regional,
institutional and thematic group levels. However, the Taskforce considers
that the current disconnect between funding for research and funding for
research infrastructure needs to be addressed to achieve a nationally
integrated system for effective management of research infrastructure
investments. In sections 7.6 and 7.7, the concept of a national coordinating
system to link research funding and research infrastructure funding is
discussed further, with recommendations set out in section 8.3

Recommendation

That the Minister note that, to maximise return from investment in research,
Australia must provide access to modern and relevant research
infrastructure for researchers. Section 6.5

That NRIC, once established, map Australia’s research infrastructure
strengths, gaps and needs in the context of national research and research
infrastructure strategies and priorities. Section 6.5
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7  Strengths, Gaps and Emerging Trends in
Australian Research and the Implications
for Research Infrastructure

7.1 Introduction

In this section the Taskforce sets out a blueprint for the requisite systemic
approach to the strategic development, funding, ongoing monitoring and
review of publicly funded research infrastructure to support the national
research effort. This section looks at current funding systems led by the
Australian, State and Territory Governments, as well as the arrangements in
other countries. It analyses the need for different categories of infrastructure
facilities and the necessity for the various bodies supporting research
infrastructure to work together to achieve a coherent, integrated national
approach, particularly in view of the significant costs of infrastructure in
Australia and overseas. A brief case study of the Nanostructural Analysis
Network Organisation is included to illustrate the benefits of collaboration.

Drawing from submissions and feedback during consultations, the Taskforce
defines five broad categories of infrastructure, according to a range of
factors including cost, complexity and extent of collaboration required; that
is: Australian Foundation Facilities, Australian Landmark Facilities,
Australian Major Research Facilities, Australian Research Sector Facilities
and Institutional Research Facilities. The Taskforce considers that the first
four should be developed within this Framework and that the fifth should be
consistent with principles enunciated in the Framework.

Finally, the Taskforce turns to issues relating to the maintenance of viable
and productive research infrastructure, such as co-investment, standing
operating and maintenance costs, access, upgrading and the option of
centralising certain types of facilities.

7.2 Current Research Infrastructure Funding Systems

Australian and State and Territory Government Funding

A snapshot of research infrastructure funding in Australia indicates that the
Australian Government and State and Territory Governments contribute
significant funding for research infrastructure through funding programmes
and arrangements.

Australian Government funding includes funding to universities — through
performance based block funding arrangements and programmes for
significant infrastructure — and funding to mission-oriented publicly funded
research agencies through annual appropriations and, in some cases, to
industry. Australian Government funding is provided to support national,
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regional, institutional and thematic groups’ strategies and priorities, and
international strategies and priorities.

State and Territory Governments also provide funding to support research
infrastructure in universities, publicly funded research agencies, medical
research institutes and consortia of research institutions. State and Territory
Government programmes for research infrastructure seek to build
innovation and capacity, develop specific research areas and support
participation of their agencies and higher education institutions in
collaborative research efforts such as the consortia established in
Cooperative Research Centres (CRCs).

Not all State Governments provide research infrastructures support through
formal funding schemes. Almost all can, however, be seen to provide
research infrastructure funding through involvement of their agencies and/or
higher education institutions in CRCs. Most have also contributed
infrastructure support and/or host a Major National Research Facility
(MNRF).

The Taskforce estimates that in 2003, Australian and State and Territory
Government funding for research infrastructure was in the order of $750m.

Australian Government Research Infrastructure Programmes

In its August 2003 Invitation for Submissions and consultations, the
Taskforce sought input on the strengths and weaknesses of the research
infrastructure funding system. Feedback generally focussed on three
Australian Government funding programmes: the Strategic Infrastructure
Initiative (SlI), the Major National Research Facilities Programme (MNRF),
and the Linkages Infrastructure Equipment and Facilities (LIEF) Programme.
Sll, MNRF and LIEF, and other government funding programmes, are
described in Appendix D.

Feedback on the outcomes of these programmes was consistently positive.
Generally there were concerns that funding for research infrastructure is
inadequate. Concerns were expressed about the ad hoc nature of the SlI
and MNRF which was said to:

¢ Undermine research institutions capacity to plan and prioritise research
infrastructure needs.

e Encourage submissions that do not necessarily reflect overall
infrastructure priorities, do not provide the best potential collaboration
and co-investment and are not carefully costed.

o Limit infrastructure managers’ capacity to sustain skilled staff to operate

research infrastructure, leading to a serious impediment to maximising
the use of research infrastructure.
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Concerns were also expressed about the short lead times allowed for the
preparation of business proposals for both the Sll and MNRF and about the
back end loading of funding for the MNRF.

A frequent comment was that funding for LIEF had not kept pace with
Australian competitive grants and there were suggestions that LIEF tended
to direct funding to established researchers in larger institutions and away
from smaller institutions and evolving areas of research concentration.

A key concern was the tendency for infrastructure programmes to provide
only partial funding, often only initial capital costs. Feedback indicated that
this imposes on research institutions a need to fund, or recover from access
charges, operational, maintenance and refreshment costs, and the costs of
providing skilled operators. Where this is difficult or impossible to do,
infrastructure that would otherwise be productive and viable risks becoming
underutilised or non-operational. There is a very strong feeling in the
research community that assumptions that infrastructure can and should be
self-supporting are flawed.

There were also concerns that there is no transparent process to identify,
prioritise and plan for investments in very large infrastructure such as
synchrotrons or research vessels.

The Taskforce considers that these concerns and implications are, for the
most part, valid and points to another concern with the infrastructure funding
system — that of leveraging requirements. This is discussed in section 5.7.

In sections 7.8 and 7.9 the Taskforce considers the need for ongoing
funding for significant infrastructure. Specific recommendations for ongoing
funding are set out in section 9.2.

Overseas Approaches to Research Infrastructure funding

IPRIA (2003) describes research infrastructure funding arrangements in the
United Kingdom, the United States, Canada, Hong Kong, Japan, Germany,
Finland and the European Union. IPRIA found that, historically, funding for
the acquisition and construction of infrastructure in these countries has
largely been through funding to institutions. Criteria for allocation of funds
are typically formula based, using research indicators.

Both Germany and Finland fund research infrastructure through funding
“centres of excellence” or specialist research centres, through large multi-
year grants which fund expenses such as staffing and some equipment.

By contrast, the US has historically provided most research infrastructure
funding through programmes to cover research infrastructure costs. The
National Science Foundation is an example of one mechanism for funding
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7.3

through tiered funding programmes. Canada has grant schemes for
research infrastructure which also provide funding through three tiered
programmes based on different cost structures.

A number of countries have introduced research funding programmes to
meet specific funding needs. Funding for high performance computing
facilities is a common infrastructure priority to support research across a
broad range of countries. For example, Germany has specific funding for
library services and information systems. Finland, Canada and the EU have
funding programmes for high performance computing and information
systems.

The IPRIA report is summarised at Appendix C.

Infrastructure Needs to Support Many Strategies
and Priorities

In section 6.2 the Taskforce notes that, across the research community,
there are various research strategies and priorities. To assist its thinking and
the development of this Framework, the Taskforce categorised strategies
and priorities as follows:

¢ National strategies and priorities. This first category refers to strategies
and priorities of the Australian Government, such as the National
Research Priorities, and regional, institutional and thematic groups’
strategies and priorities.

e Regional strategies and priorities. This second category refers to the
strategies and priorities of regions, usually state or Territory
Governments, who typically are interested in research as part of an
overall innovation framework.

¢ Institutional strategies and priorities. This third category includes the
strategies and priorities of an individual institution such as a university or
mission-oriented publicly funded research agency.

e Thematic groups strategies and priorities. This fourth category includes
strategies and priorities of specific fields of research, such as optical
astronomy, as well as interdisciplinary areas of research such as
bioinfomatics.

e International strategies and priorities. This fifth category refers to
bilateral and multilateral strategies and priorities including obligations set
out in international treaties.

The categories of strategies and priorities are nhot mutually exclusive and are
not meant to imply a funding programme structure. In many cases
infrastructure will support the pursuit of more than one category of strategies
and priorities.
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7.4

In its October 2003 consultations and Discussion Paper the Taskforce noted
that there is no consistent national process to integrate and prioritise
national, regional, institutional and thematic strategies and priorities for
research and no process to link research strategies and priorities with
research infrastructure. Feedback was generally supportive of the need for
such a process.

This absence of a consistent national process undermines governments,
research funding agencies and research institutions’ efforts to maximise the
efficiency and effectiveness of investments in research infrastructure. The
Taskforce considers that there is a need for a national process to integrate
and prioritise these strategies and priorities but notes that there is no
existing structure to do this. The Taskforce considers that, in the absence of
such a process and structure, it will be more difficult to link research
strategies and priorities with research infrastructure strategies and priorities.

Infrastructure to Support Research across the
Innovation Cycle

Australia’s stock of knowledge and skills, of which research and research
infrastructure play a key part, is critical to Australia’s socio-economic,
geopolitical and environmental wellbeing. Public and private research
infrastructure provides the basis upon which quality research and resulting
innovations are possible. Information and communications technologies,
such as broadband communications capacity, advanced computing, and
data repositories and services, are integral to all areas of research across
the innovation cycle.

The Taskforce considers that research infrastructure needs to support
guality research across the innovation cycle and in an international research
context. The Taskforce’s definition of innovation cycle encompasses
research from basic to applied research and industrial application research.
The Taskforce’s definition of quality research is distinct to excellent
research. In the context of this Framework, quality research refers to
research that is undertaken in universities, publicly funded research
agencies, medical research institutes, museums, and other research
institutions, the funding of which is subject to some form of merit review
such as peer review, conformity to strategic directions, or corporate or
customer business objectives.

The implication of this view is that the development of research
infrastructure strategies and plans needs to include researchers, research
funding agencies, research institutions and industry.

In section 8.3 the Taskforce recommends the establishment of an
organisational structure to integrate national, regional and institutional
research infrastructure strategies and priorities with the strategies and
priorities of thematic groups. Given its view that research infrastructure
needs to support research across the innovation cycle, and in an
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7.5

international context, the Taskforce considers that the organisational
structure should be representative of the research community and should
include representatives of universities, publicly funded research agencies,
research funding agencies, governments, and industry. The Taskforce also
considers that the structure should, where appropriate, be advised by
international peer review.

The Need for Collaboration

Research collaboration is a fundamental mechanism to enhance critical
mass, improve research outcomes, achieve more effective use of resources
and strengthen research performance. Collaborative activities and
international partnerships provide increasingly important means of keeping
abreast of new insights critical to maintaining leadership in key fields.

Over the course of its work the Taskforce developed the view that research
infrastructure is a key enabling mechanism for enhancing research
collaboration. Research infrastructure provides additional opportunities for
collaboration, including collaborative co-investment in infrastructure where,
for example, a number of bodies purchase a fixed share in a significant
asset and collaborative use of infrastructure, and collaborative use of
infrastructure. The cost of significant research infrastructure is, of course, a
further incentive to collaborative research, collaborative use of infrastructure
and co-investment in infrastructure.

The following case study describes an innovative and successful example of
collaboration.
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Case Study

The Nanostructural Analysis Network Organisation (NANO) is one of the 15
MNRFs funded by the Australian Government in 2001-02. The NANO-
MNREF is the peak Australian facility for nanometric analysis of the structure
and chemistry of materials in both physical and biological systems. NANO
operates and maintains state-of-the-art facilities for the characterisation and
manipulation of matter at the atomic and molecular scale.

With a primary focus on microscopy and microanalysis, this network
organisation creates collaborations to explore and define the structure-
function relationships which enable innovation in nanotechnology and
biotechnology. NANO is developing and will support a commercial-arm so
as to provide a vehicle for the rapid commercialisation of results.

The NANO-MNRF functions as an unincorporated joint-venture between the
University of Western Australia, The University of Queensland, The
University of Melbourne, The University of NSW and The University of
Sydney, where the NANO nodes are based. NANO has a future priority to
establish new local and international nodes.

Access to NANO is via a uniform protocol that partners share, described at
www.nano.org.au. Access is not restricted and the facilities and expertise
are available to all university, national laboratory and industry bodies. The
NANO Scientific Committee has a Travel and Access Program, which
provides a contribution of the travel, accommodation and beam-time costs
for users.

NANO has developed tele-presence facilities across the network, which
allows operators, remote from a network node, to see and interact with data
from a microscope using electronic access through the internet. The
telepresence also allows staff at the five nodes to interact and work
together, and provides new ways for NANO training and research to reach
existing and new users. NANO is closely associated with GrangeNet as a
provider of high bandwidth network, to assist in the transmission of data.

NANO has provided research services to some of Australia’s largest
companies, such as Alcoa World Alumina, as well as supporting the
development activities of smaller start-up ventures and small and medium
enterprises. It has also established a two year research program with BHP
Billiton to develop characterisation methodologies. State Government
support has been provided for the Victorian node. NANO has signed MOUs
with the National Institute of Materials Science, Japan, and Nankai
University in China, to promote collaborative research and international
exchanges, and has initiated collaborations with overseas companies.

Page 41



http://www.nano.org.au/

Australian and State and Territory Government Collaboration

7.6

Input from submissions and consultations recognised the need for close
collaboration between Australian and State and Territory Governments in
the funding of research infrastructure. While the potential benefit of
Australian and State and Territory Government collaborative investment is
evident, and there are examples of co-investment which have been of
considerable benefit to researchers, there are, however, a number of
barriers to it.

Firstly, the intermittent nature of some Australian and State and Territory
Government infrastructure funding precludes the development of a strategic
framework for collaborative investment. Secondly, funding cycles often do
not mesh or do not provide sufficient lead times for both to agree to
collaborative investments in particular infrastructure or facilities.

The Taskforce considers that there appears to be a recognised need for the
Australian government to take a leadership role to establish closer
collaboration with State and Territory Governments to facilitate efficient and
effective investments in research infrastructure.

Conclusion

That the Australian Government should take a leadership role to establish
closer collaboration with State and Territory Governments to facilitate
efficient and effective investments in research infrastructure.

The Need to Plan and Prioritise

The Taskforce found positive and negative aspects of current planning and
prioritising processes. On the positive side, there is considerable planning
by individual researchers, at the levels of thematic groups, institutions, and
regions, and by the Australian Government. In New South Wales, for
example, universities’ Deputy and Pro Vice-Chancellors Research meet
annually to examine potential applications for infrastructure funding and to
consider integrating bids for similar infrastructure from competing institutions
(UNSW, Submission 66). The establishment of the Higher Education
Bandwidth Advisory Committee and the Australian Research Information
Infrastructure Advisory Committee are also positive examples of approaches
to planning and prioritising research infrastructure investments. The work of
both committees is discussed in section 7.9.

On the negative side, there is no process by which research infrastructure
strategies and plans can be integrated. In its October 2003 Discussion
Paper the Taskforce noted that decisions to fund infrastructure need to be
made within a strategic collaborative framework, due to the significant cost
of infrastructure. In that paper, and during its October 2003 consultations,
the Taskforce set out an indicative conclusion regarding the establishment
of an organisational structure to develop and implement processes to plan
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7.7

and prioritise research infrastructure investments. Feedback on the
proposed structure was almost unanimously positive.

The Taskforce concluded that there is a need for a national process to
identify and prioritise research infrastructure needs in a coordinated and
strategic way. In section 8.3 the Taskforce recommends the establishment
of an organisational structure to integrate national, regional, and institutional
research infrastructure strategies and priorities with the strategies and
priorities of thematic groups.

There are international precedents for planning and prioritising infrastructure
needs. For example the US National Science Foundation coordinates its
investments with those of other organisations, agencies and countries to
ensure complementarity.

The Need for an Integrating Structure

7.8

In section 7.3 the Taskforce noted that research infrastructure needs to
support national, regional, institutional and thematic groups’ research
strategies and priorities. The Taskforce noted, however, that there is no
obvious existing organisational structure to lead such a process, and
discussed the problems that arise from this.

The Taskforce considers that there is a need to establish a process and
structure to integrate national, regional, institutional and thematic groups’
research strategies and plans. In the absence of such a structure it will be
more difficult to link research strategies and priorities with research
infrastructure strategies and priorities and to give effect to this Framework.

In section 8.4 the Taskforce recommends that a regular national process be
established to enhance coordination and to integrate national, regional,
institutional and thematic groups’ research strategies and priorities. The
Taskforce also recommends the establishment of an organisational
structure to lead this process.

The Need for Ongoing Programmes for Investment
in Research Infrastructure

Input to the Taskforce was positive about the outcomes of research
infrastructure funding programmes but there was a consistent concern
regarding the ad hoc nature of programmes for infrastructure that the
Taskforce has categorised in section 7.9 as Australian Foundation Facilities,
Australian Major Research Facilities, and Australian Research Sector
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Facilities. Some feedback expressed concern that there is no process to
plan for very large infrastructure?.

There is also a concern that the LIEF Programme, which provides funding
for research infrastructure that the Taskforce categorised in section 7.9 as
Australian Research Sector Facilities, has not kept pace with increases in
funding for research projects.

The cost and complexity of many important elements of infrastructure is
such that few research institutions can expect to acquire it on their own. At
present the LIEF Programme is the only ongoing Australian Government
research infrastructure funding programme for Australian Research Sector
Facilities. There are no ongoing Australian Government programmes
specifically designed to provide infrastructure categorised as Australian
Foundation Facilities or Australian Major Research Facilities.

The Taskforce considers that there is a need for ongoing programmes for
significant research infrastructure, and that continuity of programmes is vital
if Australia is to ensure the viability and continuing relevance of investments
in research infrastructure, and ensure the necessary funding flows often
required to develop significant research facilities.

The Taskforce also considers that Australian Government funding
programmes, where appropriate, should be designed and funded to permit
business proposals from universities, publicly funded research agencies,
and medical research institutes, rather than specific sectors of the research
community.

In section 7.9 the Taskforce discusses research infrastructure funding in
more detail and sets out conclusions regarding the importance of ongoing
funding for significant research infrastructure. The Taskforce makes a
number of specific recommendations for ongoing research infrastructure
funding programmes in section 9.

7.9 Categories of Research Infrastructure

The increased importance of research infrastructure, the cost and
complexity of both networks of facilities and of the facilities themselves, the
extent and approach of collaboration required, and distinct and different
investment approaches relevant to different types of research infrastructure,
necessitate clear categorisation of research infrastructure. Drawing from
submissions and feedback during consultations, the Taskforce defined five
broad categories of infrastructure. This categorisation is not meant to imply
a funding programme structure; rather it is a categorisation of infrastructure
according to a range of factors including cost, complexity, and extent of
collaboration required.

% such investments are usually considered through Cabinet processes rather than
infrastructure funding programmes.
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These categories are:

e Australian Foundation Facilities

e Australian Landmark Facilities

e Australian Major Research Facilities
e Australian Research Sector Facilities

e |nstitutional Research Facilities

The Taskforce considers that the importance, cost, complexity and nature of
the first four categories are such that business proposals for investment
should be considered within this Framework. Ideally, proposals for the fifth
category of infrastructure should be consistent with this Framework.
Business proposals for investment for the fifth category of infrastructure
would, however, be made within the decision making framework of the
funding institution.

Australian Foundation Facilities

Australian Foundation Facilities is the first category of infrastructure.
Australian Foundation Facilities are typically systemic or structural in nature.
They include infrastructure such as advanced computing, broadband
communications, and data repositories and data services, and standardised
measurement systems. Australian Foundation Facilities are typically linked
to global capabilities, and require national collaboration and access. While
they are typically implemented as a sequence of linked, smaller projects, the
investment in each class of facility will typically be in excess of $A50M.

There are a number of current initiatives aimed at ensuring that Australian
Foundation Facilities are well placed to support Australia’s research needs.
These include:

e Australian Research and Education Network (AREN). AREN is a
collaborative venture between the Australian Government and State and
Territory Governments, the higher education sector and AARNET?, and
is collaboratively funded by them. AREN arose from the work of the
Higher Education Bandwidth Advisory Committee (HEBAC). HEBAC
found that there is considerable disparity in the availability and
affordability of bandwidth across the higher education sector, often
greater than could be explained by differences in research intensity,
which limits Australia’s research capacity. AREN will evolve as a
network of networks, with special purpose networks such as
experimental and special research-focus networks built on a robust
underpinning infrastructure. This underpinning infrastructure will
comprise backbone infrastructures connecting major research centres,

® http://www.aarnet.edu.au
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with connections to smaller research centres. Enhanced international
connections will be provided to ensure that Australian researchers have
opportunities to participate fully in international research collaborations
and consortia, and have access to major international research
facilities®.

o The Australian Partnership for Advanced Computing (APAC). APAC is a
national partnership for the development of an Australia-wide computing
and communications infrastructure supported by coordinated programs
in research, education and technology diffusion. Its specific roles
includes providing users, particularly in the higher education sector, with
peak computing systems beyond the capacity that was previously
available. Another is strengthening the expertise and skills necessary for
effective use and development of these facilities. The focus for the next
stage of APAC is on development of advanced computing and grid
infrastructure to serve the Australian research community®

e The Australian Research Information Infrastructure Framework. The
Framework was developed by the Information Infrastructure Advisory
Committee, a body established by the Minister for Education, Science
and Training, to allow key stakeholders to provide advice on the
research information infrastructure needs of the higher education sector
as well as to identify infrastructure gaps and advise priorities for funding.
The Committee identified priorities in the areas of discovery and
management of research information, access to research information
resources, and creation and dissemination of Australian research
information. The Framework will be advanced under the auspices of the
recently establish Australian Research Infrastructure Advisory
Committee.

e The Advanced Networks Programme (ANP) was established by the
Minister for Communications, Information Technology and the Arts. It is
intended to contribute to the development of advanced network
infrastructure in Australia by supporting progress towards the
establishment of a national advanced backbone network. In 2001, ANP
announced funding of $37.23m to the following three successful
projects:

Centre for Networking Technologies for the Information Economy
(CeNTIE). CeNTIE will establish a nation-wide optical fibre backbone
research network (the ‘Foundation Network’), consisting of broadband
Metropolitan Area Networks (MANS) in Sydney and Perth linked by a
dense wave-division multiplexing (DWDM) long-haul optical fibre
network. The Sydney and Perth MANs will be based on newly-
constructed or leased dark fibre. To this will be added DWDM systems
supporting multiple 10Gbits/S (upgradeable) networks to interconnect
new and existing research and administrative LANs belonging to
consortium members. CeNTIE will establish Testbeds which will be used
for projects in the areas of tele-health, media systems, tele-collaboration
and information brokering.

* htt-://www.apac.edu.au/ and APAC Submission

®> A Framework for an Australian Research and Education Network
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mNet. The mNet project will concentrate on research into wireless data
applications intended to establish state-of-the-art wireless LANs and
leading-edge pre-commercial 3G mobile networks and to link them with
optical fibre to provide services in and around ten public buildings in the
city of Adelaide. A regional hub at Whyalla will explore the remote
delivery of services and interoperability between separated networks,
and test delivery of health services to remote and regional areas. mNet
will connect to GrangeNet and CeNTIE.

Grid and Next Generation Network (GrangeNet). GrangeNet is a three-
year program to install, develop and operate a multi-Gbit network
supporting grid and advanced communications services. The GrangeNet
network will consist of a backbone linking Melbourne, Canberra, Sydney
and Brisbane connected to GrangeNet Points-Of-Presence at the
AARNET sites in each city. Gbit Ethernet tails will connect clients to the
GrangeNet backbone. The backbone is connected to the AARNet
international network at Sydney providing access to the global research
and Education networks.
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GrangeNet Case Studies (GrangeNet, 2003)

GrangeNet provides incentives to explore novel techniques and
forge new collaborations which demonstrate capacity of
infrastructure in the Australian Foundation Facilities category to
reshape the way research is done, to improve collaboration and to
create critical mass. Some interesting examples are:

Access Grid — Access Grid is high quality real time video
conferencing made possible through a GrangeNet access grid
node. The node is a room fitted with cameras and advanced
communication facilities. An unlimited number of nodes can
participate in collaborative video conferencing sessions.

NANO — NANO'’s tele-instrumentation resources can be shared
across the country through the use of access grids. Tele-
instrumentation is the connection of unique and often expensive
scientific instrumentation to high performance networks. Users can
remotely access and utilise the instrumentation in real time to
access complex images and data repositories.

Paradisec — The Paradisec project is a collaborative effort to
digitise analogue recordings of languages and music of the Asia-
Pacific area. The large size, need for replication and access from
various locations high bandwidth, intelligent data transport systems
and complex data management systems would be impossible
without the high speed and bandwidth of GrangeNet.

FilmEd — The FilmEd project aims to develop and demonstrate
technical financial models for providing the tertiary education
sector with high speed access to the wealth of high quality and
unique film and video content within Australian moving image
archives. FilmEd fosters collaboration with industry based film
producers, through the provision of access to digital editing and
storage tools, as well as linking with film, media studies and
journalism students.

Data Repositories

The area that raises concern for the Taskforce is that of data repositories.
Most areas of research now depend on access to large data repositories
and the number of data repositories, and the rate at which they are growing,
is staggering. In the areas of bioscience and biotechnology, there are about
25 core databases, totalling <10Tb, that are growing by about 1% each day,
and a further 300-500 data bases are increasingly rapidly. Data repositories
increasingly provide data models, analytical tools and visualisation tools, all
of which require significant storage capacity. Micro array data bases and
image data bases will require even greater storage capacity(Ragan,
Buchhorn, Burrage, Coppel et al, Submission 3).

Australia has massive holdings of social and economic data in
administrative records maintained by governments at local, state and
national level (such as Medicare, Centrelink, education agencies and health
agencies), that could potentially be available to researchers if data
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consistency and interoperability problems were resolved and mechanisms
and policies to preserve confidentiality were developed and implemented6.
Similar issues arise with data repositories maintained by hospitals and
health research agencies.

There are two issues with the transmission of major datasets. The first is the
cost of data transmission, which the research community indicates can cost
from thousands to tens of thousands of dollars for a single transaction. The
second is the problem of transmission over insecure communications
networks, which has potential to constitute publication. The lack of trained
staff to support the development, maintenance and use of huge and
complex data repositories is also a problem’.

Middleware

Middleware is a critical but unrecognised part of the Australian Foundation
Facilities category. Middleware facilitates storage, indexing, retrieval and
exploitation of datasets and data repositories within a robust, shareable,
interoperable and secure framework. This adds value to research data,
facilitates its re-use, instils confidence in data integrity and research results,
provides an environment for a user pays financial model and negates the
need for the costly development of multiple middleware tools, standards and
methodologies. (DSTC, submission 115). Several submissions noted that
the development of middleware policies and mechanisms will greatly
facilitate research and e-Research.

Summary

Australian Foundation Facilities are almost unanimously recognised as a
vitally important enabling mechanism for Australia’s current and future
research and research infrastructure needs. This recognition crosses all
research areas and is seen to be of growing importance. The possibility of
more easily bringing together, virtually as well as physically, domestic and
international academic communities of interest, and the capability to store,
access, manipulate and analyse large volumes of data, are especially
welcome.

The Taskforce considers that Australian research will be well served by
initiatives such as AREN, APAC, ARIIF, ANP but notes that ongoing
investments in these initiatives are likely to be required as researchers’
needs for increased capability develops. In recent years the Australian
Government has funded Australian Foundation Facilities from the Systemic
Infrastructure Initiative (SIl). The Sll is, however, a terminating programme.

® for example see University of Adelaide submission, Submission 77

" for example the University of Adelaide (submission 77) identifies the problem in respect of
social science data repositories.

Page 49



The Taskforce concludes that the Australian Government should establish
an ongoing funding programme to support continued work of initiatives such
as APAC, AREN and ARIIF.

The Taskforce also considers that fund should be provided within an
Australian Foundation Facilities Programme to develop policies on and
mechanisms to underpin the growing number of data repositories and
systems.

The Taskforce considers that, once established, NRIC should advise
government on necessary levels of funding for Australian Foundation
Facilities. In the interim, the Taskforce considers that the existing level of
funding provided through the SllI, which is in the order of $55m per annum,
would provide adequate support and allow continued prioritisation of and
investment in Australian Foundation Facilities.

The Taskforce’s recommendations regarding ongoing programmes for
Australian Foundation Facilities, and the development of policies and
mechanisms to support the growing number of data repositories and
services, are set out in section 9.2.

Australian Landmark Facilities

Australian Landmark Facilities is the second category of infrastructure.
Australian Landmark Facilities are typically large-scale, complex facilities
that serve large and diverse user communities. Located (a) in Australia or
(b) overseas, they include light sources (eg synchrotrons), neutron sources
(eg nuclear reactors), research vessels and aircraft, space-based
experiments, unique global experiments, and large-scale radio and optical
telescopes.

Landmark facilities are generally regarded as part of the global research
capability, typically involve an investment in excess of $A100M, and engage
national and international collaborators in investment and in access
protocols.

For overseas landmark facilities, participation normally involves a
subscription or other regular payment, combined with an Australian-based
presence to manage access and build expertise. Selection, funding and
governance arrangements will be specific to the facility.

The cost of Australian Landmark Facilities is such that they are investment
decisions are usually considered through Cabinet processes rather than
infrastructure funding programmes. Australia does not have processes to
plan for and prioritise development of, or in the case of overseas facilities,
contributions towards and access to, Landmark Facilities. There are several
reasons why the Taskforce considers this is untenable.
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o Firstly, in the absence of a process to prioritise investments in
infrastructure of this scale, the Australian Government is not well
positioned to make strategic investments. This is because the cost of
Landmark Facilities is such that Australia may need to prioritise some
facilities over others, and to indicate priorities to the research community
as early as possible. To illustrate this point, in the foreseeable future it is
likely that Australian Government funding will be sought for some or all
of the following:

— An Extremely Large Telescope
— The Square Kilometre Array

— The Australian Synchrotron

— Areplacement research vessel
— LOFAR (low frequency array)

— Australia’s subscription to the European Framework Six
Programme.

Should Australia decide to invest in all of these facilities, the total
investment required — for the Australian component only - would be likely
to require more than $1b.

e Secondly, the lead times for Landmark Facilities can be many years,
with several iterations of costly and time consuming business proposals.

e Thirdly, in spite of the long lead times, Landmark Facilities may require
early financial commitments®. Furthermore, in the case of Landmark
Facilities located overseas, if Australia is unable to indicate a financial
commitment to a facility at the required time, Australian researchers may
lose access to the facility or may pay a higher access.

The Taskforce considers that NRIC should establish a process to plan for
Australian Landmark Facilities. The Taskforce also considers that, given the
cost of developing business proposals for facilities of this cost and
complexity, that Australian Government funding programmes should provide
funding for the development of business proposals for Australian Landmark
Facilities.

There are international precedents for establishing processes to plan for and
prioritise Landmark Facilities such as the UK Large Scale Facilities
Roadmap. The Taskforce considers that NRIC, once established should
develop similar strategic roadmaps for Australian Landmark Facilities.

8 For example, CSIRO (submission 60) notes that the construction of the Square Kilometre
Array will begin in 2012 and major investments may not become necessary until 2010 but
strategic investments are already essential if Australia is to position itself as the preferred
host country.
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Australian Major Research Facilities

Australian Major Research Facilities is the third category of infrastructure.
Australian Major Research Facilities pursue regional, institutional and
thematic groups’ research priorities, are implemented in a collaborative and
coordinated way, require national and regional collaboration and access,
and require funding levels of $A1-100M.

Australian Major Research Facilities are a key mechanism for undertaking
leading-edge research and building collaboration and critical mass of the
research effort. Major Research Facilities are expensive - the Taskforce
estimates their cost in the order of $A1 to 100m — beyond the means of an
individual institution and indeed beyond the means of most groups of
institutions or consortia.

The Australian Government has provided support for the establishment of
Australian Major Research Facilities through two ad hoc Major National
Research Facilities (MNRF) Programmes, the first in 1995 and the second
in 2001.

At present there are no plans for a further MNRF Programme and there is
no ongoing Australian Government programme for Australian Major
Research Facilities. This has created considerable uncertainty for the
research community. The Taskforce considers that this uncertainty
undermines the Australian Government’s investment in this category of
research infrastructure. The Taskforce considers that the Australian
Government should provide ongoing programme funding for Australian
Major Research Facilities.

A critical question for the Taskforce is what level of funding is likely to be
necessary, especially in the absence of national strategies and priorities for
research infrastructure. The Australian Academy of Science (submission 1)
suggests that the level of unmet demand from the previous round of the
MNRF provides some guidance.

The Taskforce considers that the most accurate answer to this question will
flow from the establishment of the processes recommended earlier in this
section. In the interim, the Taskforce considers that annual funding of $80m
would provide some certainty to the research community and allow
continued prioritisation of and investment in Australian Major Research
Facilities.

Australian Research Sector Facilities

Australian Research Sector Facilities is the fourth category of infrastructure.
Australian Research Sector Facilities typically facilitate regional and
institutional strategies and priorities, require regional and institutional
collaboration and access, are implemented in a coordinated way within a
strategic framework, and require a capital investment of $0.15-1M.
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Infrastructure in this category typically involves a commitment from the host
institution.

The Australian Government currently provides funding for Australian
Research Sector Facilities through the LIEF Programme. The Taskforce
notes that LIEF funding has not kept pace with increases in funding for
research projects. The Taskforce considers that the LIEF programme should
be doubled, from $25m to $50m per annum to keep pace with increases in
funding for research projects.

Institutional Research Facilities

Institutional Research Facilities is the fifth category of infrastructure.
Institutional Research Facilities typically facilitate institutional research
priorities, are of relatively low cost or are site-specific in nature, and are
implemented from the host institution’s resources. Institutional Research
Facilities are not within the scope of this framework. They are, however, an
important part of the overall research infrastructure system and integrally
linked to infrastructure that is within the scope of this Framework. The
Taskforce has several recommendations regarding this critical source of
funds. These are set out in sections 5.3 and 5.7.

The Relationship between the Categories of Infrastructure and Strategies and
Priorities

The relationship between the five categories of infrastructure and the
various levels of strategies and priorities is illustrated in diagram 1.
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Diagram 1 — The Relationship between Categories of Infrastructure and Strategies
and Priorities

7.10 Leveraging Requirements

Programme requirements for institutional leveraging towards infrastructure
capital costs have been a feature of the research funding system for some
time. It is Taskforce’s view that programmes that seek leveraging to meet
capital costs, as a condition of grant, divert funds provided for other
purposes and thereby undermine the general fabric of research
infrastructure and undermine capacity to pursue regional and institutional
strategies and priorities. The Taskforce considers that Australian
Government research infrastructure programmes should not have
leveraging requirements to meet capital costs as a condition of grant.

It is not, however, the Taskforce’s view that the co-investment in capital or
other costs should never occur. The Taskforce envisages arrangements
whereby co-investment in capital costs could, for example, purchase a fixed
share of infrastructure access. Where they do occur, funding agencies
should ensure that these requirements are equitable for small and regional
research institutions.
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8.1

A Strategic Approach — Linking Research
Strategies and Priorities to Research
Infrastructure

Introduction

8.2

In sections 6 and 7 the Taskforce concludes that there is a need to integrate
national, regional, institutional and thematic groups’ research strategies and
priorities and link them to research infrastructure strategies and priorities.

In this section the Taskforce proposes the establishment of a National
Research Infrastructure Council as the organisational structure to integrate
national, regional and institutional strategies and priorities, taking into
account the strategies and priorities of thematic groups. Pointing to the need
to link research strategies and priorities with research infrastructure
strategies and plans, the Taskforce concludes, with backing from feedback
received during consultations with stakeholders, that there is a need for a
regular national process for overall research strategy management. The
Taskforce also proposes that the Australian Government adopt a set of
research infrastructure funding principles, recommends that these principles
be applied to existing, as well as new, infrastructure and recommends
further work regarding collaboration and co-investment with industry.

Research Infrastructure Funding Principles

In section 7.2 the Taskforce outlined many of the strengths and weaknesses
of the current research infrastructure system and identified emerging trends
that must be addressed in this Framework. This information was drawn from
submissions, consultations, research infrastructure reports and reviews, and
overseas approaches such as those described by IPRIA (2003).

The Taskforce’s conclusions in that section informed the development of the
research infrastructure funding principles below. The Taskforce considers
that these principles should underpin the research infrastructure funding
system and that Australian Government investment in research
infrastructure that falls within this Framework should be developed around
the principles:
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8.3

Funding Principles

e Investment in research infrastructure should be made in a strategic and
collaborative manner.

¢ Funding programmes and processes should recognise the need to
support institutional, regional, national and international strategies and
priorities as well as the strategies and priorities of thematic groups.

¢ Funding programmes and processes should foster collaborative
investment in infrastructure, rather than competition for infrastructure
funds.

e Investment in research infrastructure should be made in a transparent
manner that provides effective use of funds and ensures that
infrastructure is productive and remains viable.

e Funding of research infrastructure should ensure the ongoing viability of
infrastructure by providing for effective operation and staffing, and for
refurbishment while it remains relevant to research.

e Infrastructure investments should support quality research across all
innovation platforms from basic to applied research.

e Access regimes should permit research infrastructure to be broadly
available to researchers to support their research.

e Infrastructure investments should foster collaborative use of research
infrastructure.

Recommendation

That Australian Government investment in research infrastructure should be
developed around the Funding Principles set out in this Framework, and that
these principles be adopted by all universities, publicly funded research
agencies and research funding agencies. Section 8.2

Linking Research Infrastructure Strategies and
Priorities - The National Research Infrastructure
Council

In section 7.3 the Taskforce concluded that there is a need for an
organisational structure to integrate national, regional, and institutional
research infrastructure strategies and priorities with the strategies and
priorities of thematic groups. The Taskforce noted, however, that there is no
obvious existing organisational structure to lead such a process.

In its Discussion Paper released in October 2003, the Taskforce set out its
indicative conclusion that many of the weaknesses of the existing research
infrastructure funding system arise from the lack of a strategic collaborative
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framework for infrastructure, and proposed, and sought feedback on, the
establishment of a National Research Infrastructure Council (NRIC).
Feedback was almost unanimously in favour of the establishment of such a
body.

Recommendation

That a National Research Infrastructure Council (NRIC) be established to
further develop, implement, review and monitor this Framework and, in
particular, to develop and implement a national process to identify and
prioritise research infrastructure needs. Section 8.3

The NRIC should be representative of the research community and should
include representatives of universities, publicly funded research agencies,
research funding agencies, governments and industry, and may be advised
by international peer review. Section 8.3

The role of the National Research Infrastructure Council (NRIC) should
include:

e To enhance, implement, review and monitor the Framework.

e To develop and implement a national process to identify and prioritise
research infrastructure needs.

e To ensure that there are mechanisms through which thematic groups
are able to identify and prioritise infrastructure requirements and
specialised taskforces are able to identify structural and systemic
infrastructure requirements.

e To ensure that, where these groups do not already exist, they are
established.

e To consolidate the work of these groups with institutional, regional,
national and international strategies and priorities, in order to develop
this Framework for research infrastructure investments.

e To foster and actively seek collaborative ventures and collaborative
investors.

e To advise Government on funding priorities for new research
infrastructure funding programmes that may be introduced.

e To monitor and review the performance and capability of funded
infrastructure.

To do this the NRIC should be representative of the research community
and should include representatives of universities, publicly funded research
agencies, research funding agencies, governments, and industry, and may
be advised by international peer review.
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The Taskforce envisages that, to promote funding, acquisition and access
decisions that are consistent with this Framework, NRIC should, early in its
operation, and in consultation with research institutions and research
funding agencies, identify Australian Government research infrastructure
funding programmes that should be consolidated within the Framework, for
consideration by government.

Recognising the long lead time involved in many major projects, and the
need to respond to changing research needs, priorities, technological
developments and international and domestic opportunities, the process
should be comprehensively reviewed on a regular basis, at least every three
years, with updates on an annual basis.

International Precedents

8.4

There are many international precedents for more systematic planning of
research and research infrastructure. Increasingly OECD countries are
identifying a need for or are actively seeking in some form to ensure that
research infrastructure is subject to coordinated planning.

IPRIA (2003) reported on arrangements in the UK, Hong Kong, Germany,
Finland, the United States and Canada and found attempts to establish
mechanism for such planning to some degree in all of these countries.

Many countries have established high level advisory boards to prioritise
research infrastructure funding decisions. Such boards have representation
from both government and the research communities to ensure that
research infrastructure decisions consider both priorities within research
disciplines and across disciplines, in many instances against stated goals.

The European Union is seeking to provide a mechanism to provide for
research infrastructure needs common to all member countries through the
European Strategy Forum on Research infrastructure, which was
established in 2002. Functions of the Forum include providing technical
assistance such as scientific advance and cost benefit analyses as well as
providing policy advice.

Linking Research Strategies and Priorities with
Research Infrastructure Strategies and Plans

In section 7 the Taskforce concluded that there is a disconnect between
funding for research and funding for research infrastructure. The Taskforce
also concluded that there is no existing structure to integrate national,
regional and institutional research strategies and plans with research
strategies and plans of thematic groups. In the absence of such a structure,
it will be more difficult to link research strategies and priorities with research
infrastructure strategies and priorities.
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Given the positive feedback the Taskforce received on the proposed
National Research Infrastructure Council (NRIC) (see section 8.3) during its
October 2003 consultations, the Taskforce sought feedback during on how
best to link research strategies and priorities with the proposed NRIC. There
was strong support for the establishment of a national process to integrate
research strategies and priorities.

Recommendation

That a regular national process, under the auspices of a Strategic Research
Council, be established to enhance coordination and to integrate the
disparate research strategies and priorities of the Australian Government,
regions, institutions, and thematic groups and, where relevant bilateral and
multilateral strategies and priorities, and thereby to develop a national
strategic research plan. Section 8.4

The process would include:

o Work by thematic groups to develop strategic road maps of foresighted
views of the likely and potential directions of their research and to
analyse Australian capabilities to perform this research at a global
standing, feeding into:

¢ A coordinating body representative of institutional, regional, national,
and international interests to develop strategic roadmaps:

e Research funding organisations targeting specific areas of research,
developing and implementing research strategies, and monitoring the
quality of their outcomes, on a recurring basis, to inform:

e The work of the NRIC.

Recognising the long lead time involved in many major projects, and the
need to respond to changing research needs, priorities, technological
developments and international and domestic opportunities, the process
should be comprehensively reviewed on a regular basis, at least every three
years, with more regular updates if appropriate.

Diagram 2 illustrates the research strategy management structure
recommended in this Framework.
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Diagram 2 — Research Strategy Management

Maintaining Viable and Productive Research
Infrastructure

In section 7.2 the Taskforce outlined some of the problems that arise from
current research infrastructure funding arrangements. In summary, existing
arrangements typically fund infrastructure capital costs but require that
infrastructure hosts or managers fund standing operating and maintenance
costs and marginal operating costs, or recover these costs from access
charges. Where this is difficult or impossible to do, infrastructure that could
otherwise be productive and viable risks becoming underutilised or non-
operational.

After considering options for ensuring that research infrastructure
investments continue to be productive, relevant and viable, the Taskforce
concluded that, for infrastructure categorised in section 7.9 as Australian
Foundation Facilities, Australian Landmark Facilities, and Australian Major
Research Facilities, the best option is to fund not only the capital cost of the
infrastructure, but also the standing operating . These costs should be
funded at least for an initial period, with ongoing funding subject to a
periodic review of performance, relevance and viability.

The Taskforce considers that marginal capital and operating costs should be
recovered from access charges. The Taskforce considered that these costs
should be met by research funding agencies as part of their commitment to
funding research. This is discussed further in section 11.3.
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8.6

Recommendations

That, for major research infrastructure, research infrastructure funding
programmes should ensure that capital costs and standing operating costs
are funded to maintain viability of the facility and that infrastructure is funded
for any specialised staff such as operators and, for very large or complex
infrastructure, business managers, for an initial period, with further funding
subject to a review of the ongoing viability and relevance of the
infrastructure. Section 8.5

That, to inform effective investment decisions, the research infrastructure
business proposal should address the initial capital costs, provision for
standing operating costs and (subject to review, continuing relevance and
good governance) renewal and upgrade costs. Section 8.5

That where possible and appropriate, marginal operating costs should be
recovered from access charges. Section 8.5

A National Approach to Upgrading Basic Research
Infrastructure

In section 6 the Taskforce noted that submissions had broadly made the
point that basic research instrumentation is in a stage of rapid evolution in
capability, contributing to the obsolescence of many facilities. While the cost
of individual instruments may be minor, the cost of re-equipping on a large
scale is considerable.

In the Discussion Paper in early October, the Taskforce asked whether
there should be a national effort to re-equip basic research infrastructure to
ensure interoperability of facilities and systems and compatibility of data
repositories.

Feedback provided a number of examples where there is a need to bring
basic equipment in research laboratories up to modern standards and
indicated that a national discussion on appropriate technology and
standards would be beneficial.

Recommendation

That the NRIC initiate discussion and a review of the opportunities to
upgrade basic infrastructure across the research sector. Section 8.6
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Libraries and Museums

8.7

The Taskforce notes that libraries and museums are custodians of
significant datasets. The Taskforce considers that NRIC, once established,
should consider how libraries and museums should be integrated into this
Framework and into any national approach to upgrading basic infrastructure

Recommendation

That NRIC consider how libraries and museums should be integrated into
this Framework and into any national approach to upgrading basic
infrastructure. Section 8.6

Centralised Research Infrastructure Facilities

8.8

The Taskforce notes that a number of submissions had suggested that
current examples of centralised research infrastructure facilities — especially
central animal houses, animal production facilities, and instrument
laboratories — offer a possible model for provision and management of
research infrastructure, particularly at a regional level such as the University
of Tasmania’s Centralised Science laboratory and the University of
Queensland’s Institute of Molecular Biology. The Taskforce also noted that
two State Governments have or are moving to centralised research
infrastructure facilities.

In the Discussion Paper released in mid October, the Taskforce sought
feedback on the merits of this model for providing research infrastructure.
While the feedback was not extensive, it was generally positive and the
Taskforce considers that the concept of centralised research facilities
warrants further consideration. The Taskforce also considers that funding
programmes should foster centralised facilities, where appropriate.

Recommendation

That the NRIC give further consideration to the merits of this model. Section
8.7

That funding programmes should foster the establishment of centralised
facilities, where appropriate. Section 8.7

Existing Research Infrastructure

In October 2003 the Taskforce undertook a second round of consultations
and released a Discussion Paper with a number of indicative conclusions,
many of which have become recommendations and models in this
Framework. One of the most frequently asked questions during the
consultations was whether this Framework would apply to existing
infrastructure.
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8.9

The Taskforce considers that, in principle, existing research infrastructures
should fall within the scope of this Framework and should, for example, be
eligible for funding for standing operating, maintenance and refurbishment
costs subject to an assessment of its performance, viability and relevance,
and subject to adoption of management, access and charging regimes set
out in this Framework. Indeed, the most effective and efficient investment
decisions for new research infrastructure would be made within an
understanding of the performance, viability and relevance of existing
infrastructure.

The Taskforce considers, however, that it will be necessary to develop a
process for integrating decisions about investment in existing research
infrastructure into the strategies and priorities of this Framework. The
Taskforce would envisage that this process would, at least initially, be
separate to processes for investment decisions in new infrastructure but
considers that process would involve a review of performance, ongoing
relevance and viability. The Taskforce considers that this is an area that
requires further consideration.

The Taskforce also considers that existing facilities should be eligible for
Australian Government infrastructure funding programmes, subject to an
assessment of their performance, relevance and viability.

Recommendation

That NRIC, once established, develop a process to integrate existing
research infrastructure within this Framework. Section 8.8

That existing infrastructure be eligible for Australian Government research
infrastructure funding programmes, for example for standing operating,
maintenance and refurbishment costs. Section 8.8

Collaboration and Co-Investment with Industry

In its October 2003 Discussion Paper, and during it second round of
consultations, the Taskforce sought feedback on the barriers that inhibit
industry investment in and use of infrastructure. The Taskforce considers
that this is an area that warrants further consideration.

Recommendation

That Taskforce recommends that NRIC give further consideration to the
opportunities for collaboration with and co-investment from industry. The
Taskforce also echoes its earlier recommendation that NRIC’'s membership
include industry representation. Section 8.9
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8.10 Leveraging and Co-Investment

Definitions

Term Definition

Co-investment Purchasing a fixed-share in infrastructure such as
a fixed share of access.

Leveraging Requiring that funding programme recipients
contribute to infrastructure capital (or other) costs
as a condition of grant

Leveraging

In section 7.10 the Taskforce described some of the problems caused by
funding programme leveraging requirements and, by contrast, discussed
some of the benefits of co-investment arrangements.

In sections 5.7 and 7.10 the Taskforce expresses its concern about
leveraging requirements. The Taskforce considers that research
infrastructure funding programmes should avoid inflexible leveraging
requirements for the reasons outlined in those sections.

Recommendation

That research infrastructure funding programmes should avoid inflexible
leveraging requirements as this diverts funds from the purposes for which
they were intended and often inhibits opportunities for participation. Section
8.10

Co-lnvestment

In section 7.10 the Taskforce also concluded that funding arrangements that
encourage co-investment in research infrastructure, for example to
purchase a fixed share in an asset:

e Encourage research collaboration.

e Encourage collaboration in the acquisition, development and use® of
infrastructure.

e Maximise investments in research infrastructure. Co-investment can do
this in two ways. Firstly co-investment can provide infrastructure to
groups of researchers with compatible infrastructure needs that
otherwise might not be available at all. Secondly co-investment can also
provide scope for investments from researchers whose needs are
complementary.

% in the sense of shared use of infrastructure rather than collaborative research
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The Taskforce noted, however, that co-investment requirements can create
barriers to participation for small and regional research institutions and
concluded that they should not be applied inflexibly.

The Taskforce concluded that co-investment requirements should be
encouraged where appropriate.

Recommendation

That, where co-investment requirements are desirable, they should
encourage co-investment or provide other incentives such as a fixed share
of infrastructure access, and ensure that requirements are equitable for
small and regional research institutions. Section 8.10
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9 Research Infrastructure Funding
Programmes

9.1 Introduction

In this section the Taskforce outlines the need for commitment to an
integrated suite of funding programmes in line with the categories of
research infrastructure it proposed in section 7.9. It recommends:

e for Australian Foundation Facilities a funding programme of $55m per
annum.

o for Australian Landmark Facilities; a process to plan for and develop
business proposals, plus $10m per annum in programme funding for the
development of business proposals..

o for Australian Major Research Facilities, $80m pa through an ongoing
funding programme;

o for Australian Research Sector Facilities, $50m pa — of which $25m is
additional funding - through an ongoing programme which would be the
successor to the current LIEF programme.

The Taskforce recommends staged application processes to inform
planning and prioritising processes. Through the proposed funding
recommendations the current level of Australian Government infrastructure
support would rise from $110m to $195m. Finally the Taskforce
emphasises the need for adequate lead time to enable well-coordinated and
strategic planning.

9.2 Need for a Commitment to New Research
Infrastructure Funding Programmes

In sections 7.8 and 7.9 the Taskforce concluded that there is a need for
ongoing funding programmes for investment in research infrastructure. The
continuity of programmes is vital to ensuring the viability and continuing
relevance of investments in research infrastructure and to ensuring the
necessary funding flows often required to develop a facility over extended
periods.

Australian Foundation Facilities

In section 7.9 the Taskforce noted that Australian Foundation Facilities -
such as broadband communications capacity, high performance computing
and major data repositories and services - are almost unanimously
recognised as a vitally important enabling mechanism for Australia’s current
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and future research and research infrastructure needs. This recognition
crosses all research areas and is seen to be of growing importance.

While a number of initiatives (APAC2, AREN, ARIIF and ANP) have been
undertaken to address this need, ongoing investments in these initiatives
are likely to be required as the needs of researchers for increased capability
develops. The Taskforce concludes that the programme of investment in
these Australian Foundation Facilities should be continued as a matter of
high priority, given their broad and critical importance to Australian research
priorities.

The Taskforce considers that, once established, NRIC should advise
government on necessary levels of funding for Australian Foundation
Facilities. In the interim, the Taskforce considers that the existing level of
funding provided through the SlI, which is in the order of $55m per annum,
would provide adequate support and allow continued prioritisation of and
investment in Australian Foundation Facilities.

Recommendation

That the Australian Government note that there is a need to establish
ongoing funding programmes for Australian Foundation Facilities to support
continued work of initiatives such as APAC, AREN and ARIIF. Section 9.2

The area that raises concern for the Taskforce is that of major data
repositories. Most areas of research now depend on access to large data
repositories and the number of data repositories, and the rate at which they
are growing, is staggering. Considerable research and implementation effort
needs to be applied to the issue of effective management and distribution of
large data repositories, and to the intellectual property issues associated
with managing such data repositories. The development of middleware
policies and mechanisms, as discussed in section 7.9, is also an area that
requires attention.

Recommendation

That funds be provided within the Australian Foundation Facilities
programmes to develop policies on and mechanisms to underpin the
growing number of data repositories and to develop policies and
mechanisms for middleware. Section 9.2

Australian Landmark Facilities

In section 7.9 the Taskforce noted that the cost of Australian Landmark
Facilities is such that they are not funded through funding programmes but
are subject to decisions in the context of Australia’s Budget, and often State
and Territory Governments budgets.

Page 67



It was also noted that Australia does not have processes to plan for and
prioritise development of, or in the case of overseas facilities, access to,
Landmark Facilities. The Taskforce is concerned that, in the absence of a
process to plan for and develop business proposals for Landmark Facilities,
the Australian Government is not well positioned to make strategic
investments in infrastructure of this scale.

The Taskforce concludes that a process to plan for and prioritise Australian
Landmark Facilities should be established to ensure that:

e Strategic planning for the major investments involved can occur, and
Australian Landmark Facilities priorities can be indicated to the research
community as early as possible;

e Progressive development of proposals over what is typically a long time
scale can occur in an efficient and structured way;

¢ Timely and progressive financial commitments can be made in a clear
strategic framework.

A key element of this process is the establishment of a funding programme
to fund the development of business proposals as part of the process of
planning and prioritising research infrastructure needs. This may be a
specific programme under the Australian Landmark Facilities category, or an
aspect of the Australian Major Research Facilities funding programmes. As
the expenditure on these activities will not follow a regular pattern, it is
considered that an amount of $10m per annum be added to the Australian
Major Research Facilities support programme to cater for these costs.

The UK Large Scale Facilities Roadmap provides an example of such a
process. The Taskforce considers that NRIC, once established should
develop similar strategic roadmaps for Australian Landmark Facilities.

Recommendations

That a process be established, under the auspices of the NRIC, for planning
and prioritising Australian Landmark Facilities. Section 9.2

That the Australian Government establish a funding programme to support
the development of business propositions that will inform this process, or
make provision for funding of business proposals in another related
programme. Section 9.2

Australian Major Research Facilities

In section 7.9 the Taskforce noted that Australian Major Research Facilities
are a key mechanism for undertaking leading-edge research and building
collaboration and critical mass of the research effort. The Taskforce
considers that the need for funding for Australian Major Research Facilities
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is a key priority. As such, the funding of these facilities should be provided
as an ongoing programme, rather than an ad hoc activity.

The Taskforce also considers that funding for Australian Major Research
Facilities should not be limited to capital costs only. They should include
standing operating and maintenance costs and refurbishment costs where
necessary and, for very large or complex infrastructure, business managers,
for the proposed term of operation of the facility.

A critical question for the Taskforce is what level of investment is likely to be
necessary for Australian Major Research Facilities, especially in the
absence of a national plan and Framework for research infrastructure. The
Australian Academy of Science (submission 1) suggests that the level of
unmet demand from the previous round of the MNRF provides some
guidance.

The Taskforce considers that the most accurate answer to this question will
flow from the establishment of national planning processes recommended
above. In the interim, the Taskforce considers that annual funding of $80m
would provide some certainty to the research community and allow
continued prioritisation of and investment in Major Research Facilities.

Recommendation

That the Australian Government note that there is a need to establish
ongoing funding programmes for Australian Major Research Facilities.
Section 9.2

Australian Research Sector Facilities

The Taskforce concludes that research infrastructure in this category should
be subject to the same proposal/decision process as those in the Australian
Major Research Facilities category, but as the investment in each facility is
smaller, and there will most likely be fewer collaborating institutions, the
processes should be simplified.

The Australian Government currently provides funding for Australian
Research Sector Facilities through the LIEF Programme. The Taskforce
notes that LIEF funding has not kept pace with increases in funding for
research projects. The Taskforce considers that annual funding of $50M
should be provided for Australian Research Sector Facilities to provide a
balance with funding for research projects.

Page 69



9.3

Staging Research Infrastructure Funding Application
Processes

9.4

A number of submissions commented on the considerable effort and cost
involved in the preparation of applications for infrastructure funding. Part of
the cost arises from the irregular nature of some infrastructure funding
programmes™®. Because of the cost of developing proposals, and especially
given the uncertainty of future funding, there is some support for
programmes for major and systemic infrastructure to be staged.

The Taskforce favours staged application processes to inform the planning
and prioritising process recommended previously and to defray the
substantial cost of developing business proposals for Australian Foundation
Facilities, Australian Landmark Facilities and Australian Major Research
Facilities.

Recommendation

That Australian Government funding programmes for Australian Foundation
Facilities, Australian Landmark Facilities and Australian Major Research
Facilities include, where appropriate, staged application processes and
funding for the development of business proposals. Section 9.3

Funding and Programme Management

While the Taskforce has categorised research infrastructure into the
categories of Australian Foundation Facilities, Australian Landmark
Facilities, Australian Major Research Facilities and Australian Research
Sector Facilities for discussion purposes, the Taskforce considers that the
funding programme for research infrastructure should be an integrated
programme to allow for evolving requirements between and across the
categories.

Recommendation

That the Australian Government provide ongoing research infrastructure
funding for four categories of infrastructure defined in this Framework:
Australian Foundation Facilities, Australian Landmark Facilities, Australian
Major Research Facilities and Australian Research Sector Facilities as an
integrated research infrastructure funding programme. Section 9.4

The Taskforce has indicated the extent of funding requirements for each
category in previous sections. In the context of the recommendation for an

%in the absence of regular, ongoing programmes, with objectives and criteria that are stable
over a period of time
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integrated research infrastructure funding programme, the Taskforce
recommends funding as follows:

Recommendation

That the Minister note that present support for these four categories is
currently in the order of $110m per annum, and that increasing this to
$195m per annum would provide improved underpinning of research
priorities and allow continued prioritisation of and investment in
infrastructure. Section 9.4

The Taskforce has recommended a number of principles upon which
research infrastructure investments and funding programmes should be
based. The Taskforce has also outlined the need that, as a consequence of
the large capital investment involved in providing research infrastructure, the
portfolio of investments — on both a portfolio and individual facility basis —
should be subject to regular review and evaluation to ensure that the
research infrastructure remains relevant and viable.

Recommendation

That the programmes should be consistent with the Funding Principles set
out in this Framework, recognise that infrastructure initiatives are likely to
have large initial capital costs, and be subject to regular review and
evaluation to ensure that they remain relevant and viable. Section 9.4

The importance of integrating research infrastructure investments with
national, regional, institutional and thematic research strategies and
priorities has been previously identified, and the role proposed for the
National Research Infrastructure Council includes recommendations to the
Australian Government in relation to research infrastructure investments.

Recommendation

That NRIC advise government on priorities for these funds and any other
new research infrastructure funding programmes that may be introduced.
Section 9.4

In response to the issues of timeliness of research infrastructure funding
programmes and the need to plan adequately before making investment
decisions, the Taskforce considers that research infrastructure funding
programmes should also have their scope and timetables defined well in
advance of investment decisions to ensure that there is ample lead time to
develop proposals and engage potential collaborators and co-investors.
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Recommendation

That infrastructure funding programmes should also have their scope and
timetables defined well in advance of investment decisions to ensure that
there is ample lead time to develop proposals and engage potential
collaborators and co-investors. Section 9.4

The Taskforce has noted the need for collaboration across the research
sector and within the research community in the efficient and effective
provision of research infrastructure. Current differences between funding
rules and different funding processes are seen to inhibit this collaboration.
To ensure these future research infrastructure funding programmes
encourage collaboration and co-investment, the Taskforce considers that
research infrastructure funding programmes should be designed and funded
to permit proposals from universities, publicly funded research agencies and
medical research institutes.

Recommendation

That, to facilitate collaborative investment and use, research infrastructure
funding programmes should be designed and funded to permit proposals

from universities publicly funded research agencies and medical research
institutes. Section 9.3
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10

10.1

Acquisition and Development of
Research Infrastructure

Introduction

10.2

A number of models for acquisition and development of research
infrastructure have been used in Australia, and are in use internationally. All
inherently follow an asset investment model, with the scope of the business
case/model varying depending on the complexity and cost of the
infrastructure to be acquired or developed. For all types of research
infrastructure investment the presentation of a business proposal is a
fundamental requirement and, for larger investment proposals staged
funding may be sought to either further develop the proposal, or to stage the
acquisition or development process.

After consideration of Australian and international experiences and
examples, the Taskforce ultimately developed five broad models for the
acquisition and development of research infrastructure. It is the Taskforce’s
view that, to ensure consistency, the acquisition and development of
research infrastructure that falls within this Framework should follow one of
these models.

Models for Acquisition and Development of New
Research Infrastructure

Submissions describe a range of research infrastructure acquisition and
development models but note that there is no consistent approach for the
acquisition and development of research infrastructure.

This Framework sets out models for acquisition and development and an
indication of when the various models might be applied.

All models require the development of a business proposal. The depth and
breadth of the proposal would depend on the cost and complexity of the
proposed infrastructure. At a minimum all business proposals should set out
the potential research and social, economic, environmental and geopolitical
benefits of the research infrastructure to the proponents and the broader
research community, proposals for collaborative investment and use, whole
of life costs, proposals for access and charging regimes, and identify the
skills that would be required to use and operate the infrastructure.
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Model 1 (eg, for Australian Landmark Facilities located in Australia):

Project based.

Expert group develops scoping proposal, with preliminary assessment of
research supported, usage, benefits, and costs estimates for review by
funding agency (involving international peer review of research and
research infrastructure standing).

Stage 1 funds provided to develop business plan for facility, including
expanded scoping statement, costs estimates, facilities management
and operations proposals, access and charging regime proposals.

Call for proposals to invest in and/or host facility, or to bid for global
facility.

Funding agency assesses proposals, decides on preferred option.
Stage 2 funds provided to develop proposal including facility design,
revised cost estimates, management and operating regimes, access and

charging regimes.

Funding agency recommends funds for acquisition/development of
facility.

Model 2 (eg to fund access to international research infrastructure):

Project based.

Opportunity for Australia to participate is identified, either by Australian
researchers or by the facility developers overseas.

Expert group convened to develop scoping proposal, with preliminary
assessment of research supported, usage, benefits, and cost estimates
for review by funding agency (involving peer review of research and
research infrastructure standing).

Scoping proposal evaluated and, if agreed, proposers invited to develop
business plan for Australian participation in the facility, including
expanded scoping statement, cost estimates, offshore and onshore
facilities management and operations, access and charging regimes,
and proposed international agreement.

Stage 1 funds provided to develop this plan.
Funding agency considers business plan and makes recommendation

regarding (a) negotiation of international agreement and (b) funding of
participation in the facility.

Model 3: (eg, for Australian Foundation facilities):

Project based

Expert group develops scoping proposal, with preliminary assessment of
research supported, usage, benefits, and costs estimates for review by
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funding agency (involving international peer review of research and
research infrastructure standing).

Stage 1 funds provided to develop business plan for facility, including
expanded scoping statement, timetable and programme for
implementation, costs estimates, facilities management and operations
proposals, access and charging regime proposals.

Funding agency recommends programme funds for development of
facility.

Call for proposals to invest in and/or host facility.

Funding agency assesses proposals, decides on investment
programme.

Programme funds provided to implement investments.

Model 4: (eg, for Australian Major Research Facilities)

Programme based.

Community of interest working groups or institutions develop scoping
proposals, with definition of research supported, usage, benefits, and
costs estimates and proposed investment partners for review by funding
agency (involving international peer review of research and research
infrastructure standing).

Where proposal involves major investment (say more than $25 million)
Stage 1 funds provided to develop business plan for facility, including
expanded scoping statement, costs estimates, facilities management
and operations proposals, access and charging regime proposals.
Funding agency assesses proposals, decides on preferred proposals.

Programme funds provided to implement investments.

Model 5: (eg, for Australian Research Sector Facilities)

Programme based.

Community of interest working groups or institutions develop scoping
proposals, with definition of research supported through competitive and
non-competitive grants, facility usage, benefits, and costs estimates and
proposed investment partners for review by funding agency (involving
international peer review of research and research infrastructure
standing).

Funding agency assesses proposals, decides on preferred proposals.

Programme funds provided to implement investments.
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10.3

Recommendation

That, to ensure consistency in the acquisition, governance, access and
charging arrangements for research infrastructure, all universities, publicly
funded research agencies and research funding agencies should follow one
of five broad acquisition models defined in this Framework. Section 10.2

That all research infrastructure investments with a government funding
component in excess of $5m should be consistent with this Framework and
is acquisition, governance, access and charging models.

Recommendation

That, where significant investment in research infrastructure is considered in
an institution or agency other than the National Research Infrastructure
Council, business proposals should confirm that the proposed investment is
consistent with this Framework and its acquisition, governance, access and
charging models. Section 10.2

Reinvestment in Infrastructure

10.4

In section 8.8 the Taskforce indicates its view that existing facilities should
be eligible for Australian Government infrastructure funding programmes,
subject to an assessment of their performance, relevance and viability. The
Taskforce does not envisage that this assessment would follow one of the
acquisition models outlined above, but would be conducted by expert panels
who would assess performance, relevance and viability of infrastructure, the
proposed forward plan for development of the facility, the consistency of
governance and access management with the models set out in this
Framework. The Taskforce also envisages that the panel would
recommend to NRIC its priority ranking.

Recommendation

That hosts or owners of significant research infrastructure facilities should
be eligible to apply to NRIC to have their facilities assessed for incorporation
into this Framework. Section 10.3

Locating Research Infrastructure

Internationally there is a trend, at least for major research infrastructure, to
identify the location of planned research infrastructure using parameters
such as the location of any necessary supporting infrastructure, the location
of potential users, the whereabouts of the technical skills necessary to
operate the facility, and any facility specific requirements such as radio
silence.
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10.5

The Taskforce considers that generally it should be an absolute requirement
that the managing agency have active involvement in the relevant field of
research and should be a potential major user of the facility. The best
outcome is seen to be to locate the facility or other infrastructure where it
can have the greatest impact. In many cases this might be where there are
active or emerging industry clusters having strong links to the local research
infrastructure.

The Scope of Business Proposals

The Taskforce considers that all proposals for infrastructure should be
pursued through a business proposal that outlines the nature and scope of
the research infrastructure investment proposed. The depth and breadth of
the proposal would depend on the cost and complexity of the proposed
infrastructure. For the most complex and/or expensive infrastructure, the
proposal would set out:

e The nature and scope of the facility proposed, including all associated
research infrastructure (such as broadband connections, computing
capacity, data repositories) necessary for its effective functioning.

e The potential research outcomes and socio-economic, environmental
and geopolitical benefits of the research infrastructure, both to the
proponents and the broader researcher community, (both domestic and
overseas).

e The likely useful lifespan of the research infrastructure.

¢ Indicative estimates of whole of life costs including total development,
construction and operating costs and the likely costs of refurbishment in
its expected useful life, for the facility and its associated research
infrastructure.

e Proposals for collaborative investment and use.

e The availability and quality of necessary supporting infrastructure and
human skills that would be required to use and operate the
infrastructure.

¢ Identification of active or emerging industry clusters having strong links
to the research infrastructure.

o Degree to which the proposed host is likely to have active involvement in
the relevant field of research and be potential major users of the facility.

e Proposed governance and intellectual property arrangements, access
and charging regimes, and marketing, training and exit strategies.

e Arrisk analysis incorporating risks such as the possibility of technological
obsolescence prior to the end of the planned life of the infrastructure or
the possibility that user demand might change over its life and the
impact this would have on its viability.
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11

11.1

Charging Regimes for Use of Research
Infrastructure

Introduction

11.2

Aside from a few major facilities such as the Australian Partnership for
Advanced Computing (APAC) and the Research Reactor, and for
international facilities used by Australian researcher, there is no consistent
framework for charging for use of research infrastructure. The charging
regimes used by APAC and ANSTO are reflective of international practice,
and provide a model for the regimes which are broadly accepted by
researchers, and which should be more broadly applied as a framework for
charging for use of research infrastructure funded predominantly by the
Australian Government.

The issues of access to research infrastructure and charging for use of
research infrastructure have been canvassed in many of the submissions,
and the Taskforce identified a need to ensure transparency of charging and
access regimes for all research infrastructure. While the issues of access
and charging are related, for clarity in this Framework the issue of access
charges are dealt with in this section, while access regimes are considered
in the following section 12.

Many submissions were critical of the lack of consistent funding for access
to infrastructure and lack of (or reducing) and inconsistent funding
arrangements for associated costs such as airfares and accommodation.
According to the Australian Academy of Science (submission 1), ‘there is
mismatch between the MNRFs business model of providing a state-of-the
art service for the Australian (and international) scientific communities and
the capacity of potential users to obtain funding in research grant
applications to the services offered by the MNRFs'.

This impediment relates mainly to Australian competitive grants in which
requests for such funding may not be provided as part of the grant.
According to the Australian Academy of Science (submission 1), the solution
advocated by the MNRF Directors is to introduce an MNRF use line item in
competitive grant applications’. Other submissions make similar points
about access to research facilities generally though they vary in their views
as to whether funding for access should be linked to funding for research or
funding for infrastructure.

Options for Charging

As a basic principle, funding and charging regimes should allow the
infrastructure host to ensure the viability of the infrastructure over its
expected life. As noted previously, the prime role of the host is to manage
the facility for the benefit of the research sector, and in a way which ensures
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11.3

the viability and relevance of the facility to national, regional, institutional
and discipline strategies.

The options for charging range across a spectrum from free to designated
users to full cost recovery (of capital and operating costs). While there are
many intermediate or mixed models, there are four basic options relevant to
the structure of Australia’s research sector:

e Full cost recovery of capital and operating costs.
e Full cost recovery of operating costs.
e Free to designated users, except for marginal operating costs.

e Free to designated users.

In the context of a nationally integrated research infrastructure strategic
framework, the first two market-driven models place large market and
financial risks on the host of the facility, and unless the current
arrangements for research funding are changed to a more market-driven,
full-funding mode, may place at risk the ongoing viability and relevance of
the facilities. These models for charging also introduce additional
complexities for management of cash derived from recovery of capital
charges by facility hosts, and for the creation of usage models which may be
at odds with the national, regional, institutional and thematic groups’
strategies and priorities.

The Taskforce considers that costs associated with accessing infrastructure
may in some cases be associated with funding for the research
infrastructure, especially in the case of Australian Foundation Facilities and
Australian Landmark Facilities, and in some cases associated with the
funding of research, for example in the case of access to Australian Major
Research Facilities.

The Taskforce considers that funding for associated costs, such as travel
and accommodation, should be linked to funding for research rather than
funding for research infrastructure.

Preferred Charging Model

For these reasons the Taskforce has concluded in previous sections that the
funding of research infrastructure should provide both capital and standing
operating costs. In this context, the Taskforce concludes that the facilities
should be made available to designated users free of charge except for
marginal operating costs. The Taskforce suggests that the marginal
operating costs should be considered as a component of the research
funding arrangements.
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11.4

Recommendation

That, as a basic principle, charging for use of research infrastructure funded
within this Framework should be on the basis that designated users will be
charged only for marginal operating costs. Section 11.3

In respect of determining ‘designated users’ for whom the recommended
access regime is available, the Taskforce considers that the key
determinant is support of quality research in universities and publicly funded
research agencies. This inherently requires a merit-based or mission-
oriented process by research funding bodies to determine the researchers
who will have access to the facility.

Recommendation

That research funding agencies, in making a decision to fund research,
should also fund the access to any research infrastructure facility required to
conduct that research. Section 11.3

Multiple Charging Arrangements

Submissions have noted that it will be necessary to have flexible and
multiple charging arrangements for particular facilities, depending on their
scale and clientele. For example, major facilities such as the Australian
Partnership for Advanced Computing (APAC) have different charging
regimes for merit-based publicly funded research, for co-investors and for
private research. APAC operates on a ‘resource share’ model whereby
organisations can make cash and in-kind contributions that buy a share of
the resources of APAC’s National Facility. As part of the partnership
arrangements, the APAC partners have committed a minimum cash
contribution to the National Facility in return for resource shares.

The Taskforce notes that research facilities should have the flexibility to
operate multiple charging regimes pertinent to the facility, encompassing
subscription/co-investment models and full cost recovery models.

Recommendation

That, as a principle, access charges for use of publicly-funded research
infrastructure facilities, by research organisations outside the publicly funded
research sector, should be on a full cost recovery basis but should be
flexible. This flexibility should, for example, take into account any co-
investment made by the research organisation, or take advantage of
emerging research collaboration opportunities. Section 11.4
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12

12.1

Collaboration and Access to Research
Infrastructure

Introduction

12.2

In this section the Taskforce considers the importance of information sharing
as an adjunct for successful collaboration and recommends the
establishment and maintenance of a uniform catalogue of research
infrastructure. The Taskforce also points to the need for improvement in
access regimes so that they are based on allocation by merit and encourage
use the infrastructure by developing researchers and those working in
developing areas. These factors also need to be taken into account for
Australian participation in overseas facilities.

Awareness and Availability of Research
Infrastructure

12.3

A common message from the research community is that many researchers
and potential co-investors do not know what research infrastructure is
available. A very large number of submissions called for the establishment
of a research infrastructure database that outlines the availability of
infrastructure and its access and charging regimes.

The Taskforce recognises the difficulties in maintaining a centralised
database of research infrastructure across the complete spectrum of
facilities, and concludes that a collaborative approach is preferred, in which
each host or institution maintains a catalogue of the facilities hosted or
owned by them, and which are available to the research community at large,
to a nationally consistent standard.

Recommendation

That a uniform catalogue of research infrastructure be established to
promote access to infrastructure across the whole of the research platform,
to inform investment decisions, and to provide transparent and accessible
information on access and charging regimes. Section 12.2

Access Regimes

Submissions noted that there is a lack of consistency and transparency in
access regimes (as well as in facility charging regimes). This often leads to
limitations on access to infrastructure.

In the case of some facilities, and especially those within the category of
Australian Landmark Facilities, access regimes are clearly defined for
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researchers both within and from outside the managing institution, and
represent good models of these regimes. Examples of these are:

e APAC grants its share of the APAC National Facility through a merit
allocation scheme. The merit allocation scheme has the primary
objective of ensuring that the demands of high quality researchers
requiring high performance computing capabilities are satisfied in
Australia.

e University of Adelaide, through its centralised facility for microscopy and
micro-analysis, Adelaide Microscopy, provides access to high cost
instrumentation to all SA researchers as well as interstate and
international users, using a web based booking system to ensure that all
users are able to easily book instrument time (University of Adelaide,
submission 77).

e The Australia Telescope National Facility has an external Time
Assignment Committee (for allocating use of the instrument according to
peer review of the quality of research proposed) and a User Committee
which gives user feedback on faculty operation (ATNF/CSIRO,
submission 13).

The Taskforce considers that the basic principle for access regimes is that
research facilities should be available to researchers who need them with a
focus on ensuring that the best researchers — wherever they may be based
— can get access to the best equipment wherever it happens to be. An
effective access policy will be simpler where facilities have been funded
through national programs to support national research. To the extent that a
particular state, host or other parties have also invested in the infrastructure,
they may wish to recover that investment either through charges to external
researchers or a level of preferential access for their staff (AVCC,
submission 107).

The Taskforce recognises that there may be privacy or security issues that
would, for some facilities, limit the amount of information which may be
made publicly available through this reporting process. The extent of this
limitation is considered to be a matter for decision by the board or governing
body of the facility host.

The Taskforce also considers that access regimes need to enable and
encourage research by developing researchers, including higher degree
research students, as well as established and developing researchers
conducting novel research in emerging areas. Submissions recognised that
developing skilled researchers and developing emerging areas of research
are essential for Australia’s future research and innovation capability.
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Recommendation

That, as a basic principle, access to government funded research
infrastructure facilities for researchers in universities, publicly funded
research agencies and medical research institutes should be based on a
merit based allocation system. Section 12.3

That access regimes enable and encourage developing researchers and
novel research in emerging areas. Section 12.3

That where publicly funded research agencies or universities have
subscribed to or co-invested in a research infrastructure facility, that agency
or university should manage a merit-based allocation system for their
researchers within the arrangements for access to the facility agreed at the
time of co-investing or subscribing. Section 12.3

Comment

The Taskforce notes that access arrangements and agreements may be
arranged on a bilateral or multilateral basis with overseas institutions, and
that the access arrangements to Australian research infrastructure may be
defined in those agreements. The Taskforce considers that when those
agreements are negotiated, endeavours should be made to ensure that
access arrangements are consistent with those set out in this framework.

12.4 Access to International Research Infrastructure

Access to international research infrastructure is a vital component of the
Australian research effort. Benefits to accessing international infrastructure
include access to infrastructure that might not otherwise be available,
access often at greatly reduced cost, and increased international
collaboration.

With the increasing importance, complexity and costs of research
infrastructure, these international relationships and access arrangements
are critical.

Access to major overseas research infrastructure is currently facilitated by a
number of agreements brokered by ARC, NHMRC, and various thematic
groups. In addition to the existing arrangements, a number of potentially
vital opportunities are presenting themselves and a process of assessing,
planning and prioritising them is necessary.
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Recommendation

That the international access arrangements and opportunities be integrated
into this Framework by the National Research Infrastructure Council.
Section 12.4
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13 Management of Research Infrastructure

While a number of major Australian research facilities have governance and
management processes that represent good practice, submissions noted
that there is no consistent process whereby the Australian Government (and
other investors) can monitor the management, performance, accessibility
and ongoing capability of infrastructure they have funded. In the absence of
such processes, the Australian Government (and other investors) cannot be
sure that the funded infrastructure is used effectively and productively, and
that it remains relevant and viable for the research it supports.

The Taskforce considers that the decision to locate a research infrastructure
facility funded predominantly by public funds, within an institution, confers
on the institution the status of ‘host’ rather than ‘owner’. The typical
responsibilities of the host, which underlie any contractual agreement, are to
act as custodian (for Australian Research Sector Facilities) or steward (for
the Australian Foundation Facilities, Australian Landmark Facilities and
Australian Major Research Facilities), to ensure efficient and effective
operation to support researchers, and to operate an equitable access and
charging regime for researchers.

The stewardship role for the more significant infrastructure facilities,
encompasses marketing and development of the facility. Marketing is
necessary so that potential users, especially those in the private sector,
understand the relevance of the facility to their work and can seek advice on
how to use it. Development, within the terms of the contractual agreement,
is necessary so that the relevant capability and capacity of the facility is
maintained and enhanced.

The contractual agreement for funding of a significant infrastructure facility
would include separate and identified appropriations that cover full capital
and standing operating costs. Separate accounting can help provide a
commitment from the host organisation for the term of the agreement,
requiring it to continue managing and providing infrastructure services at a
specified level, even if changes in its own priorities make the infrastructure
less relevant to its new challenges and directions.

The Taskforce, associated with its conclusion that funding of research
infrastructure should include funding of standing operating as well as capital
costs, considers that the host/manager of the facility should have
responsibilities to report on the operations of the facility to the facility’s board
or governing body and investors. This reporting should be in a format
standardised for each of the infrastructure categories, as part of the
introduction of a nationally consistent, transparent and rigorous reporting
regime.

While some ‘host