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1.
Background

The role of the Australian Research Council (ARC) is to advise the Government on research funding and policy, and through its management of the National Competitive Grants Program, to promote the conduct of research and research training that is of the highest quality for the benefit of the Australian community.  

The Council’s mission is to advance Australia’s capacity for quality research to the economic, social and cultural benefit of the community.

The Government’s December 1999 White Paper, Knowledge and Innovation: A Policy Statement on Research and Research Training
, identified an enhanced strategic role for the Council in contributing to innovation, with a focus on:

(
helping to form and maintain effective linkages between the research sector and the business community, government organisations and the international community;

(
developing and improving public understanding and appreciation of the contribution that research makes to the community; and

(
reporting on the comparative performance of Australia with other research active countries and assessments of the national return on investment in research.

Knowledge and Innovation announced that the ARC would be established as an independent body with its own legislation.  The Australian Research Council Act 2001 (ARC Act) was passed by Parliament in March 2001 and is expected to be proclaimed on 1 July 2001. 

The White Paper also announced reforms to the structure and administration of the ARC’s programs as well as to the structure and governance arrangements for the Council itself.  After an extensive development phase during 2000, the new National Competitive Grants Program has now been established under the direct administrative responsibility of the ARC.  In addition, administration of the ARC’s programs has been organised under six broad discipline clusters: biological sciences and biotechnology; engineering and environmental sciences; mathematics, information and communication sciences; physical and earth sciences; social, behavioural and economic sciences; and humanities and creative arts.  Further reforms to the Council’s governance and organisation structure which were announced in the White Paper will be instituted in 2001 following proclamation of the ARC Act.  These include the appointment of a Board, a part-time Chair and a full-time Chief Executive Officer (CEO).

In January 2001, the Government released Backing Australia’s Ability: An Innovation Action Plan for the Future
.  In that plan, the Government announced that it would double funding over the next five years for the National Competitive Grants Program.  The extra funding will provide for a range of new initiatives as well as increasing the level of support provided under various program elements.

The terms of reference for this inquiry cover a broad range of issues relating to the capacity of public universities to meet Australia’s higher education needs.  In this submission, the ARC has focused on the capacity of universities to support research and research training activities.  

The relevant terms of reference are: 

(a)
the adequacy of current funding arrangements with respect to the quality and diversity of teaching and research;

(b)
the effect of increasing reliance on private funding and market behaviour on the sector’s ability to meet Australia’s education, training and research needs, including its effect on the maintenance and extension of Australia’s long-term capacity in both basic and applied research across the diversity of fields of knowledge; 

(e)
the factors affecting the ability of Australian public universities to attract and retain staff in the context of competitive local and global markets and the intellectual culture of universities;

(f)
the capacity of public universities to contribute to economic growth through research and development, both via the immediate economic contribution of universities and through sustaining national research capacity in the longer term; and

(g)
the regulation of the higher education sector in the global environment, including external mechanisms to undertake ongoing review of the capacity of the sector to meet Australia’s education, training, research, social and economic needs.

2.
The adequacy of current funding arrangements with respect to the quality and diversity of teaching and research

2.1
The dual funding system

Australia, like the United Kingdom, has a dual system of public funding support for university research comprising institutional operating grants (in the form of block grants) which are provided for teaching, research and general operating purposes; and ‘targeted’ granting schemes which provide project and program grants specifically for research.  

The majority of funding is provided through the operating grants which are allocated primarily, but not exclusively, on the basis of undergraduate and postgraduate student enrolments.  Under current arrangements a small portion of the operating grant (approximately 5 per cent) is allocated through the Research Quantum on the basis of the institution’s retrospective research performance.  From 2002 the Research Quantum will be replaced by the Institutional Grants Scheme – a new arrangement that was announced by the Government in Knowledge and Innovation.

Most targeted research grants in Australia are administered by national agencies such as the ARC and the National Health and Medical Research Council (NHMRC).  These research agencies allocate the grant funding prospectively for research in response to investigator-initiated proposals and on the basis of peer assessment of the excellence and relevance of the research to be conducted.  

The ARC supports Australia’s dual system of funding research which has many advantages.  The block grant funding for research, for example, allows universities the discretion to deploy funds according to their own strategic research priorities. On the other hand, competitive programs associated with peer review are essential in supporting research of the highest quality and ensuring international validity and accreditation for Australian research.  The ARC believes strongly that the critical ingredient in both elements is quality – and that the dual funding system will only be successful if the funding from both sides of the system is directly related to the quality of the research being undertaken
.   

In recent years there has been concern that Australia’s competitive granting programs have not been keeping pace with international developments. The reports of the Health and Medical Research Strategic Review (the ‘Will’s review’)
 and subsequently the Innovation Summit Implementation Group (ISIG)
 and Science Capability Review
 have highlighted the range of initiatives implemented in other countries to support the growth of research and development activities. 

The key recommendations of the Wills review, which included a doubling of funding for health and medical research over five years, were accepted and acted on by the Government in the 1999-2000 Budget.  The majority of this additional funding is to be directed though the NHMRC’s peer review contestable grant processes.  Subsequently in Backing Australia’s Ability the Government  announced that it would double funding for the national competitive research grants administered by the ARC over 5 years – increasing the ARC’s budget from approximately $241 million in 2001 to around $550 million a year by 2006.

The additional funding administered by the ARC will allow the level of support provided under the Council’s current programs to be increased as well as a number of new initiatives to be introduced. Importantly the additional funding will allow the ARC to substantially improve the average grant size of its Discovery and Linkage grants as well as improve grant application success rates.

In the past agencies such as the ARC have covered only part of the direct costs of the projects, programs, centres and fellowships they support and very little or none of the indirect costs.  This has been a source of ongoing tension in the system.  Before Backing Australia’s Ability, for example, a cross section of universities estimated that ARC grants covered between 24 percent and 65 percent of the full costs of research with the balance funded by the university or not at all.  By comparison, a number of international research agencies, for example, the UK Research Funding Councils, the National Science Foundation and the National Institutes of Health in the US fully meet the direct costs of the research that they sponsor, as well as meeting around 50 percent of the indirect costs.

The success rate for the former Large Grant Scheme, which hovered around 20 percent in recent years, also compared unfavourably with international benchmarks which are in the range of 25-35 percent.  In past application rounds assessors have identified about 40 percent of applications as high quality research suitable for funding.

The additional funding for ARC programs announced in Backing Australia’s Ability will also provide for: 

(
an improvement in the competitiveness of researcher’s salaries to achieve parity between the salary payable to research-only and research-and-teaching academics;

(
a doubling in the number of ARC funded postdoctoral positions from 55 to 100;

(
the introduction of a new Federation Fellowships Scheme to assist in retaining and attracting international class researchers to Australia; and

(
a contribution to the establishment of two world class centres of research excellence in information and communications technology and biotechnology.

The ARC occupies a unique position in being the only government agency whose role is to support research and research training in essentially all fields of research endeavour – from science and engineering through to the social sciences and humanities (only excluding clinical medicine and dentistry).  The increased funding for the Council’s programs will flow through to all disciplines.

2.2
Research infrastructure

Pressures on funding for research have contributed to concern about the quality of university research infrastructure in Australia.  The Commonwealth Government provides funding for research infrastructure in higher education institutions through a number of mechanisms including: the Research Quantum component of operating grants and the Research Infrastructure Block Grants (RIBG) Scheme, both administered by the Department of Education, Training and Youth Affairs, and the Linkage-Infrastructure Scheme administered by the ARC (previously the Research Infrastructure – Equipment and Facilities (RIEF) Scheme). 

One of the main objectives of RIBG is to meet the project-related infrastructure costs associated with Australian competitive research grants.  The ARC welcomed the announcement in Backing Australia’s Ability of additional funding for RIBG.  Additional funding of $337 million over 5 years will be provided for RIBG, starting from $26.8 million in 2001-2002, rising to $104.5 million in 2005-2006.  

The increase in RIBG is an important first step in ensuring the full costs of research are supported at a competitive level.  Looking to the future it is important that Australia continues to monitor its performance in this area against international benchmarks.   Currently in the United Kingdom, for example, the Funding Councils provide approximately 45 percent of the staff costs as overhead funding while in the United States project infrastructure costs exceed 50 percent of the value of the grant.  

3.
The effect of increasing reliance on private funding and market behaviour on the sector’s ability to meet Australia’s education, training and research needs

3.1 The role of government and business in supporting university research

The success of Australia as a knowledge based economy will depend on our ability to innovate – to generate new knowledge, ideas and technologies through research – and on our ability to build linkages – to broker successful partnerships between elements within the national innovation system and between Australia’s system and innovation systems abroad.

In this emerging knowledge economy, it is increasingly recognised that the distinctions between the various categories of research - pure basic, strategic basic, applied research and experimental development have blurred.  While the categories need to be retained for measurement purposes, it is evident that in reality, as the systems nature of innovation has been recognised and as the time from research to commercialisation has shortened, the separation between the different types of research has lost some relevance.

Instead research is more appropriately considered as a continuum of activity leading to utilisation for commercial or social gains.  Research activities differ in the risk involved and the time taken to deliver benefits to the community, ranging from high risk with a long time to deliver benefits, to low risk with a short delivery time (Figure 1). Investment in research is provided by the interplay of public and private interests along this continuum - Government investment is essential at the upper high-risk end of the continuum while private sector investment increases as risk and delivery time falls.  

Figure 1: The Research Continuum
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It is critical that no part of the research continuum be neglected if the full economic and social benefits of the research and innovation activities of Australia (including its universities) is to be realised.  To this end it is essential that government support be directed at ensuring a smooth transition along the continuum for both providers and users of research. 

A focus of concern about the level of private funding of university research is that too great an emphasis on private investment in university research may compromise the integrity of basic research that is longer-term and not outcome driven.  Important discoveries and innovation come from flexibility in research, that is, the ability to follow paths of interest or unexpected results.  Given the rapidity and unpredictability of knowledge development no one can completely predict the directions from which new developments will arise. 

However the strong emphasis in Australia for the past decade on building stronger partnerships between universities and industry has not been about shifting the balance of university research away from basic research in the direction of applied research, but about increasing the capture of the benefits to the community from basic research.  By encouraging the flow of knowledge and skills throughout the innovation system to create a seamless web of activity, Australia will strengthen both its university research and industry development. 

Much has been written about Australia’s current level of Business Expenditure on Research and Development (BERD), which is relatively low by international standards.  The proportion of university research funded by industry is currently about 5.2 percent (based on 1998-99 data
) which while steady from 1996-97, is an increase from 3.5 percent in 1994-95.  This positive trend needs to continue, particularly as the combined effort of the business community and government to increase the overall level of BERD in Australia begins to show results.

3.2
Role of the Australian Research Council

The ARC has a dual mission as illustrated below – to encourage (i) the highest quality internationally competitive basic research, and (ii) the development of linkages with end-users both in Australia and abroad. 

Figure 2: The Role of the Australian Research Council
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These priorities are reflected in the structure of the Council’s new National Competitive Grants Program which has two elements, Discovery and Linkage.  The Linkage element provides incentives for collaboration within the national innovation system and internationally through a range of elements.

A major component is the Linkage-Projects Program (previously known as the Strategic Partnerships with Industry – Research and Training (SPIRT) Scheme) which encourages a flexible approach to university-industry collaboration in research and research training.  A recent program evaluation
 demonstrated the benefits to industry of this program through access to specialist expertise, initiating new industry research, which would not otherwise occur, improved capacity to solve problems and industry focussed research training.  

The size of the program has grown quickly from 40 grants in 1992 to 484 grants in 2001.  In the 2000 application round every Commonwealth dollar invested through the SPIRT Scheme leveraged $1.49 from industry.  This represents a total industry partner contribution of $87 million, for $58 million of Government funding. 

Other components of the ARC’s Linkage Program include Linkage-Infrastructure and Linkage-International.  Linkage-Infrastructure encourages the cooperative establishment and use of research facilities amongst all players in the national innovation system, including industry.  Linkage-International supports the movement of researchers between Australian research institutions and centres of research excellence overseas through both fellowships and awards.

The ARC Centres Program, which currently comprises Special Research Centres and Key Centres of Teaching and Research, is also designed to encourage industry participation in research and training.  An important factor in attracting industry collaboration is the critical mass of research activities in areas of national significance that is established within the centres.  An explicit focus of the program is on the utilisation (including commercialisation) of research and technology transfer.  As announced in the White Paper, the ARC will be introducing a Centres of Excellence Program – one of the essential characteristics of centres established under the new program will be linkages.

4.
Factors affecting the ability of Australian public universities to attract and retain staff

4.1 Researchers

As highlighted by the recent reviews carried out by the Chief Scientist and the Innovation Summit Implementation Group, well-qualified and talented people are a crucial ingredient in the knowledge economy.

In the past, Australia has experienced difficulties both in attracting its brightest people to an academic research career and in keeping them there.  The main focus of concern has been salary levels, support for research, job security and career structures. 

Within Australia, for example, uncompetitive salary levels are often cited as the reason researchers choose another career path and in some disciplines this has led to a shortage of academic teachers and researchers.  The Information and Communications Technology (ICT) industry in particular has received much attention recently and a report
 recently presented to the Prime Minister’s Science Engineering and Innovation Council (PMSEIC) provides examples of universities that have had difficulties in recruiting ICT academic staff.  The report notes that “the large salary differentials between universities and industry are causing a loss of capability in research and education and therefore affecting the capacity to educate and train the next generation of ICT researchers”. 

The phenomenon of the ‘brain drain’ has also come to national prominence as working conditions and opportunities seen to be unavailable within Australia have attracted researchers overseas.  While recent quantitative work carried out for the Department of Immigration and Multicultural Affairs
 has suggested that there is “no overall brain drain” of skilled workers, there is anecdotal evidence of a loss of excellent researchers to better paid and supported jobs overseas.  

As highly skilled workers researchers operate in a global job market and we should expect, and even encourage mobility to some degree.  It is widely recognised that time spent in excellent research facilities overseas builds skills and cooperative linkages vital for a healthy research career.  To create a strong research capability in the future however we must create an attractive environment in Australia to encourage Australian researchers to return or to attract other researchers of international standing.

ARC Fellowships are recognised as an important means of supporting the best and brightest researchers in Australia.  The scheme has been a relatively modest component of the ARC’s programs and in recent years two critical pressure points emerged – the level of support provided by the fellowships and the number of fellowships on offer. 

In Backing Australia’s Ability the Government announced a range of measures to make Australia more attractive as a place where researchers can pursue their careers.  Through ARC funding programs the competitiveness of researchers’ salaries will be improved to achieve parity between the salary payable to research-only and research-and-teaching academics, and the number of postdoctoral fellowships will be doubled, from the current 55 to 110.

In addition, there will be 125 new fellowships offered over the next five years through the Federation Fellowships Scheme.  The new fellowships are worth $225,000 a year for five years.  The guidelines for the new Scheme were released on 20 March 2001 and the first round of applications under the Scheme will close on 22 June.

Backing Australia’s Ability also announced that the Government will provide $176 million over the next five years for the establishment of two new Centres of Excellence in biotechnology and information and communications technology.  These Centres will nurture excellent local researchers and attract world-class researchers from overseas.  

Currently, there are few major international research facilities located in Australia but the announcement of funding for the Centres of Excellence is an indication of the increasing recognition of the necessity to support research activities at an appropriate scale – to develop a critical mass of research excellence.  Good examples of other initiatives where progress has already been made include Queensland’s Institute for Molecular Bioscience and Victoria’s Bio21.  The goal of Queensland’s Institute, for example, is to establish itself as one of the largest, most innovative and integrated biological and biotechnology research environments in Australia, establishing Brisbane as a centre of excellence in molecular biosciences and a major hub for bioindustries in the Asia-Pacific region. 

4.2 Early career researchers

The lifecycle of an academic or researcher commonly includes three stages: (i) a doctoral degree, (ii) a postdoctoral degree(s), followed by (iii) a university or research position or work elsewhere.  Lack of opportunities for career development have been concern at all three stages, but the ARC has been particularly concerned in recent years about the fate of early career researchers who are trying to establish an independent research career.  Competition among existing highly experienced and talented researchers for external funding support, such as that provided by the ARC, is fierce and international studies suggest that low success rates (for example, below 20 percent) provide a disincentive to new researchers entering the system. 

The number of funding applications received by the ARC from early career researchers has declined in recent years – from 475 applications in 1999 to 261 in 2000.  While the statistics are difficult to interpret
, the significant reduction in numbers of early career researchers applying is nevertheless an issue of considerable concern to the Council. 

In developing the new National Competitive Grants Program, the ARC gave careful consideration to possible support mechanisms for early career researchers.  In addition to Fellowships, the Council decided to incorporate specific measures for early career researchers within the Discovery-Projects program.  

Under the new arrangements funds will be identified from within the broader program allocation specifically for early career researchers.  In addition applications from early career researchers
 will be considered separately from applications from more established researchers. In the first application round for the new Discovery-Projects program, which closed on 16 March 2001, approximately 600 applications were nominated in this category.

5.
The capacity of public universities to contribute to economic growth through research and development

5.1 The contribution of university research

Universities are major players in Australia’s innovation system – both in performing research and training skilled personnel.  The research conducted by higher education institutions represents over one quarter of all national research expenditure, approaching $2.3 billion per annum.  In 1998-99
, 45 percent of Gross Expenditure on Research and Development (GERD) in current prices was expended in the business sector, 29 percent in the higher education sector, 24 percent in the Government sector and two percent in the private non-profit sector.

Researchers in higher education are engaged across the spectrum of research – from pure basic, strategic basic, applied research and experimental development – but universities have a special responsibility for basic research, little of which is undertaken elsewhere in Australia.  In 1998-99 higher education was responsible for 84.4 percent of all expenditure on basic research and 48.6 percent on strategic basic research.  Experimental development is largely conducted by business sector (see Figure 3).

Figure 3: Expenditure on R&D by Type of Activity and Sector, 1998-99
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Research (including that carried out in universities) has the power to transform our lives.  In addition to potential commercial outcomes for the individual, organisation and nation, research also contributes to society by increasing our pool of knowledge, and improving our quality of life, for example through new medicines, new materials and energy sources and means of communication.  

It has been widely acknowledged in recent years that research is a powerful tool in helping a nation achieve its social and economic goals and there has been increasing interest in trying to quantify its effect –in particular in trying to understand the contribution of research to economic growth.   A number of studies have concluded that there is a clear link between technological progress and economic growth, both at the level of the individual firm and the economy more generally.

The economic significance of publicly funded research is clearly shown through a technique which links publicly funded research to patents (as indicators of innovative activity in the economy).  To demonstrate this connection for the Australian economy, the ARC commissioned a study with CSIRO in 1999
 to investigate the linkages between scientific research and the development of new technologies.  The study analysed patents and their citations to prior art in the form of other patents and scientific research papers that have contributed to the development of the invention.

The results of the study showed that Australia’s patenting performance is dependent on high quality fundamental scientific research conducted across a range of disciplines and published in highly prestigious mainstream international journals.  In particular the study showed that 97 percent of citations in Australian invented US patents are to papers authored at publicly funded research institutions.  The only countries that have more highly science-linked patents than Australia are Israel, the USA and Canada.

The study also showed that basic research carried out in the higher education sector is fundamental to subsequent commercialisation activities.  Ninety-six percent of Australian-authored research papers underpinning Australian industry patents, for example, are from publicly funded institutions – with 45.7 percent from universities (Figure 4).

Figure 4: Dependence of Private-Sector Patents on Publicly-Funded Research
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A report
 released late last year by the Business/Higher Education Roundtable (BHERT), quantified the economic impact of universities, including benefits to local communities from university expenditures.  The report concluded that the total impact of the Australian university sector to the economy is of the order of $22 billion per year – comprising income and employment generated through its teaching and research activities (over $10 billion); increases in the value of human capital (over $9 billion) and spill-over effects from research and development activities (over $2 billion).

5.2
The capacity of universities

A strong research base is critical to the generation of new knowledge.  One of Australia’s major strengths is the excellence of its publicly funded research base – as represented by its universities and government research organisations.

What is also needed however, is a strong capacity for transforming research outcomes into products and services that are competitive in global markets.  While there are indications that in the past the full benefits of Australian research have not been captured through commercialisation there is very little data to provide a benchmark of Australia’s commercialisation performance against other countries.  There is anecdotal evidence that our activities in this area are in fact increasing but more work needs to be done on identifying appropriate indicators and establishing a baseline to ensure that we can effectively monitor Australia’s commercialisation performance.

The ARC is currently commissioning a study to benchmark the performance of Australian universities in commercialising research and technology transfer.  The study, which will be carried out in collaboration with the Association of University Technology Managers using their world-renowned Licensing Survey, will compare performance in Australian universities against those in the United Stated and Canada.  The study will also identify the national economic benefits from university research commercialisation and technology transfer including the number of jobs generated.  It is expected that the study will be competed in early 2002.

In July 2000, the ARC released Research in the National Interest: Commercialising University Research in Australia which reported on Australia’s performance against a range of incentive and cultural factors associated with effective university-industry research commercialisation practices in other countries, in particular the United States and the United Kingdom.  The report identified some of the barriers to efficient and effective research commercialisation and provided a number of suggestions to improve the level of commercialisation of university research in Australia.

The ARC has also commissioned a study aimed at investigating the feasibility of instituting measures to stimulate private capital investment in the commercialisation of research funded by the ARC. The project is expected to establish, for example: the information held by the ARC which may be of value to private capital investors as a basis for their decision making in relation to investment in research commercialisation, the level of interest by the investors in accessing that information, barriers or impediments to the release of the information and the potential risks to all parties in providing the information. 

6.
Regulation of the higher education sector in the global environment, including external mechanisms to undertake ongoing review of the capacity of the sector to meet Australia’s needs 

As research increasingly becomes a global enterprise it is important that we compare the quality and impact of research in Australia with world standards of excellence. 

In its policy statement on research and research training, Knowledge and Innovation, the Government announced that the ARC would take on responsibility for reporting on the comparative performance of Australia with other research active countries and to conduct assessments on the national return on investment in research.

This new role was subsequently captured in the Council’s Strategic Plan
 which was released in May 2000.  One of the key investment strategies identified in the Plan is for the ARC to provide public reports of Australia’s research performance against international benchmarks, new developments and assessment of the national return on the investment in research.  

The process the Council intends to adopt to meet this requirement comprises three elements:

(
quantitative analysis and international benchmarking of data on Australia’s research performance – the study of Australia’s patenting performance and links to scientific research, commissioned jointly by the ARC and CSIRO is a recent example;

(
innovation forums, which bring together leaders from the research, business and government sectors to identify potential future scenarios for, and strategic opportunities in, areas of research with strong links to industry – a recent example is the national workshop on genomics and gene technologies sponsored jointly by the ARC and the Rural R&D Corporations; and

(
international expert review of research capability – for example, the ARC involved international experts in its most recent selection round for Special Research Centres.

The desired outcome from this process is a robust assessment of Australia’s capability and performance across a range of research disciplines, measured against international benchmarks, as a basis for an assessment of relative strengths, weaknesses and opportunities.
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				Basic Research		Strategic Basic Research		Applied Research		Experimental Development

		Higher Education		84.4		48.6		31.5		4.5

		Business		2		8.8		27.2		86.1

		Government		9.4		36.8		39.6		9

		Private Non-Profit		4.2		5.8		1.7		0.4

				15.6		51.4		68.5		95.5
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		 Research Continuum – economic, social and environmental benefits.  Degree risks/time to outcome investment interplay of public/private interests along continuum.  Government essential at the upper high risk and ensure smooth transition.  Investment in high risk and linkage. 

		 Innovation Package was vital for continuing investment at high end of Research Continuum.  High Risk, long wait for results, public investment will always dominate here.

		 Linkages are vital to bring public and private together, to share research and business expertise to produce better products that are more easily commercialised.

		 Research Quality


















