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To the
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Inquiry into Research Agencies Legislation Amendment Bill 2002

The CSIRO Staff Association is grateful to the Committee for the opportunity to submit some views for consideration in this Inquiry.  Our submission is brief and addresses the point of the appropriateness of certain commercial ventures undertaken by these agencies.

The CSIRO Staff Association is a section of the Community and Public Sector Union.  Our members have close links with staff in ANSTO and AIMS.  They share many of the experiences of scientists in the two agencies in meeting external earnings requirements, delivering scientific research and services for the benefit of Australia and seeking to commercialise the results of their research to its full potential.  We recognise the intent in the Bill to open up the development of a wider range of applications from the research of ANSTO and AIMS and we consider that this would be beneficial.

We submit that the expansion of the financial capacities of ANSTO and AIMS to enable them to borrow money, give security, make loans and profit from consultancies is likely to affect the nature and directions of the science the agencies undertake.  We consider that this may have significant implications for the agencies in balancing the less commercial or commercialisable aspects of their respective missions for Australia.

There has been protracted debate in recent years among scientists, policy-makers and science commentators about the way the commercialisation imperative has driven distortions in scientific research priorities.  For a recent example of contributions to this debate, see the editorial in the 11 July 2002 issue of the widely-read scientific journal Nature
.

The most relevant example of how financial considerations impact on research directions is in the external earnings targets currently applying to ANSTO, AIMS and CSIRO.  The Chief Scientist Dr Robin Batterham reviewed the effect of these targets for the Minister for Science at the beginning of this year.  His report has not yet been released publicly, to the best of our knowledge, but the submissions to the review were published on the website of the former Department of Industry Science and Tourism.  We append the CSIRO Staff Association submission to the Chief Scientist’s review for the convenience of the Committee.  We recommend that the Committee consider these submissions to the Chief Scientist in the course of this Inquiry and the outcomes of his Review.
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Summary

The CSIRO Staff Association considers that the 30% external earnings target has achieved as much as it can to bring CSIRO closer to industry and is now dictating the whole of the research effort.  Australian industry wants CSIRO to have a closer relationship with them and do the research they cannot do themselves; the community expects CSIRO to deliver research for the environment.  The external earnings requirement is working against this.

CSIRO has a diversity of roles apart from assisting industry, ranging from advice to Government, representing Australia internationally, providing research training and specialist science education to the public and schools.  The external earnings requirement applies across all of CSIRO’s functions.

The drive for external income has moved the nature of CSIRO’s R&D downstream to short-term, problem solving and developmental science that is limiting advancement of the knowledge.  The research direction is now dictated by where and how the money can be obtained and this is not always in the interests of industry.  Devolution of earnings targets to research team level has inflated the targets on projects and resulted in very few projects in CSIRO not having sponsorship.  Many research sponsors do not pay the full cost of the research or services they contract.  The rural industry research funds are prime examples in that they rarely pay more than a fraction of the cost of the research done for them even though they have full control of its aims and progress.  This is impacting on CSIRO’s intellectual capital.

Our members have valued their interactions with private industry, where there is an industry to work with, even though it has taken time and resources out of the research to maintain and build the relationships.  But they have noticed rapid change in businesses in recent years that has worked against the relationships necessary for a productive research effort.  We believe the Government should consider this in its performance requirements on CSIRO.  As a consequence of difficulty in obtaining funding from Australian companies, CSIRO is now increasingly looking to overseas sources of funding for its research.

The planning of research programs is largely dictated by what proposals successfully bring in the funds.  This has lead to some duplication of research efforts and to difficulties in workforce planning with a highly specialised staff.  External earnings have created a climate of boom and bust at the divisional and project levels that has resulted in loss of expertise in particular specialties, job insecurity, increased personal stress, more short-term employment and reduced capacity for careers in science.  The multiple layers of reporting required with external sponsors has impacted on productivity and reduced morale.  CSIRO is no longer the employer of choice for Australian R&D.

Our members acknowledge that CSIRO’s pricing of much of our research services is below cost.  Our members note the large price differential CSIRO would have to charge to do so and believe it is unsustainable in the current highly competitive environment for scarce and shrinking research funds.  The external earnings target is serving to support large established industries while small and medium businesses and emerging industries are already priced out of CSIRO’s research services.

CSIRO is required to assist industry, yet the drive for more spin-offs is placing a leading responsibility on CSIRO for generating new industries for Australia.  Current leveraging of IP by research contractors is working against this capacity.  The pressure to bring in funds also operates against other ways to encourage commercialisation such as holding equity in new ventures.  There are lessons to be learnt from the IT sector in open publication of IP.

CSIRO has struggled to meet the 30% target in recent years and has looked to different approaches to funding, such as joint ventures with State bodies, royalty streams and returns on IP investments.  International experiences of research institutions coping with higher external earnings goals would suggest that they are only successful where they have access to a larger pool of research funds and are supported by Government industry policy.

The CSIRO Staff Association considers that the ultimate measure of CSIRO’s success is how well the Australian public and business recognise and value CSIRO’s research effort.  We recommend:

· That the Government abandon the 30% external earnings target as a performance indicator for CSIRO and replace it with a set of outcome measures that clearly reflect Australia’s expectation of the impact of the agencies on the Australian economy and society.

· That in setting these indicators the Government continues to use agency wide measures in place of the blunt 30% external earnings requirement but that these measures reflect the varying capacity and desirability of the different functions of the agencies to generate external income.

1.
Introduction

The CSIRO Staff Association thanks the Chief Scientist, Dr Robin Batterham, for his invitation to make a submission to this Review and the former Minister for Industry Science and Resources, Senator Nick Minchin, for commissioning the Review.  We have advocated for such a reappraisal of CSIRO’s external earnings requirement over the past two years, most notably in our submission to the Chief Scientist’s Australian Science Capability Review in 1999 and in our policy proposals for the 2001 Federal Election
.

The CSIRO Staff Association represents approximately 3,200 members who work in all functions of CSIRO, the Anglo Australian Observatory and CSIRO’s contributions to many CRCs.  Our submission presents the experiences of our members in CSIRO working with the 30% external earnings target.

CSIRO’s prime functions under the Science and Industry Research Act 1949 are to carry out scientific research to assist Australian industry and further the interests of the Australian community.

The external earnings target for CSIRO was applied from 1988 with the stated intention of improving CSIRO’s links with Australian industry
.  In March 2000, more than 11 years after the external earnings target was imposed, an internal paper was presented to the CSIRO Executive Forum about a nationwide research on what industry stakeholders and the Australian public expect from the organisation
.  The message was two-fold:

· key stakeholders want CSIRO to get closer to industry and do the research that they could not or would not do themselves;

· the community expects CSIRO to deliver research for the environment.

The target level was set at 30% of total funding so that a substantial level of research in the broad public interest that could not be funded from the private sector would be maintained.  Our members consistently report across all sectors that the external earnings are effectively dictating the whole of their research effort and leveraging the Government appropriations to such an extent that there is little funding available for unsponsored research.

We submit that the external earnings target of 30% has achieved as much as it ever will to move the culture of CSIRO science in with the industrial/commercial framework and is now operating against the interests of Australia.  We recommend that the 30% target be removed as a performance requirement on CSIRO.


2.
Nature and Directions of Research Efforts

2.1.
CSIRO’s diversity of roles

CSIRO tends to be thought of largely in connection with research and development for Australian industry.  It carries a range of other responsibilities that are often overlooked in the expectations for increased commercialisation of results.  These roles include:

· Advising and informing the Australian Government for scientific policy development and on scientific issues.

· Managing a number of national facilities on behalf of the Government.  These include the National Measurement Laboratory, the Australia Telescope, the high-containment Australian Animal Health Laboratory and the Research Vessel Franklin.

· Conducting research for Government Agencies.

· Contributing to Australian Government international aid programs, most notably ACIAR and AusAID.

· Contributing to international scientific agreements and relations such as the Commonwealth Science Council, the OECD’s Megascience fora and the International Panel on Climate Change.

· Providing analytical and other scientific services to private industry and the community.  This is particularly important where the market is inadequate to sustain such services.

· Providing scientific information and advice to the public.  This includes specialist communications operations - CSIRO Enquiries interfaces the public with CSIRO researchers and divisional communicators while the National Awareness Group maintained a steady stream of news stories on CSIRO activities to the press.  Discovery in the ACT was opened in August 2000 as a major new interactive showcase for Australian research.

· Providing research training, particularly through supervision of studentships and post-doctoral appointments.

· Providing specialist science education to schools.  As well as publishing science pitched at school-age children through a range of media, CSIRO Education runs a network of school programs that includes taking specialist science programs to schools in all parts of the country.

CSIRO’s role as a public educator has been undervalued and under-utilised in the drive to get funding from industry.  While the universities hold open days and cover the educative role for science at the tertiary level, CSIRO Education programs such as the Lab on Wheels, deliver what is often the only specialist science that many primary schools can access.  This is a very important service for regional and remote schools and a valuable one for all schools that have the capacity to pay for it.  With better funding and greater resources it could do much more to educate Australia in science.

An important role for CSIRO is also to diffuse new international scientific and technological developments to Australian industry.  The expert-communication role has grown in importance with the closure of industry research laboratories in Australia due to privatisation, globalisation and short-term commercial imperatives.  And with public concerns strong about directions in certain areas of science, e.g. genetically modified foods, the community looks to CSIRO for impartial expert comment in public debate.

The external earnings requirement applies to all these activities.  

2.2
Research moved downstream

CSIRO’s expenditure on research from external sources in 1988, before the 30% external funding indicator was applied, came to 18% of the research effort.  In 1989 the Animal Production and Processing research effort achieved around 30% of their expenditure from the rural industry research funds
.  Yet members in a number of other divisions report that they already had significant interactions with industry without necessarily achieving a high level of industry funding at that time.

While it was not obvious in the early years of the external earnings target, the nature of the research was moving to short-term, problem solving and developmental rather than strategic.  This trend has accelerated in the past 5 years.  Contemporary industry clients are primarily interested in the outcomes - they are seeking incremental changes in processes to give immediate returns rather than progressing the understanding of an area.  Our members report that very few funding sources will now commit to medium or longer term projects (with the exception of the CRCs).  They are finding that few businesses in Australia will commit to a project of more than 12 months.  Some businesses are funding research in blocks of 3-6 months at a time.

This is having a serious impact on the renewal of intellectual capital in a number of areas in CSIRO.  Even the CRCs require each seed concept to be established enough to have a clear path to commercialisation before they are funded.  The strategic grounding for any innovation still needs to be funded.

2.3
Bringing in the 30% dictates the direction

The driving force for research projects in CSIRO is getting the money in.  For a project to proceed it must be approved by divisions within their broad research priorities.  If there is industry interest in the project and likely sponsorship, then the project proposal ususally proceeds straight to contract talks with the sponsor or submission to the funding body.

If there is no likelihood of immediate external support, the proposal must go through a rigorous screening process that varies from division to division.  It is usually based on scientific merit, capacity to generate intellectual property, capacity to bring in external funds a little further down the track and, most importantly, available appropriations in the divisions for unsponsored research.  Very few projects in CSIRO are 100% appropriation funded.

The 30% is applied for CSIRO as a whole.  Devolved to the divisions, its level is variable according to the sector.  In 2000-01, excluding the national facilities, the divisional targets ranged from 26.4% on Animal Production, a division under review prior to consolidation in CSIRO Livestock Industries, to 48.3% on Entomology.  In that year the vast majority of divisions had external earnings targets higher than 30%
.  Devolved to research group level, most groups are required to operate at significantly higher external earning levels.  One standard example is a research group in the division of Land and Water that is required to find a minimum of 60% funds from external sources.  It is currently running on much more than this (>80%) to stay viable.  The higher external load at project level is a significant strain particularly on project leaders who are all trying to meet their external funding targets, keep staff employed yet not overloaded and still do high quality research. 

Our members say consistently that in the projects the drive for external earnings means that any strategic research has to be encapsulated in work that is externally driven.  It may also rely on serendipity in the samples provided by customers for testing – a very haphazard way of progressing knowledge.  This does not always mean that the research is compromised in its scope, intent and quality but it often does.  There have been many research opportunities that have been lost or put on permanent hold, or pursued part-time using residual appropriation funds.

At least one division requires all projects to have a defined industry to use the research, have defined outcomes and a potential income stream for the division from the reseach.  Although these combined requirements focus the work very tightly on industry requirements, they work against projects taking risk in research directions or aiming the effort principally to other stakeholder interests.  This was not the case before the external earnings target was applied.

Research leaders have learnt to tailor their proposals to what is saleable externally.  The tendency here has been to go for high-tech product-oriented outcomes even when simpler solutions might benefit the target industry more.  It is easier to present such a proposal, particularly where the sponsor is limited in their technical expertise.  Some projects have been well funded for the research then have failed to proceed to commercialisation because the cost of product manufacture came in above the business threshold.

Scientists in a number of divisions feel that CSIRO is being treated by industry as a service company rather than a research provider.  They feel that this is impacting negatively on their reputation in the international science community and will impact on CSIRO’s competitive edge in the research and development (R&D) market.  Maintaining an adequate base of intellectual capital is a significant issue for CSIRO’s scientific capability.

2.4
Getting closer to industry

Since 1988, all divisions have developed closer relationships with businesses and industry bodies, where they exist, for the purpose of securing research sponsorship.  

Our members across CSIRO have found working with private industry remarkably satisfying.  They value the direct interaction, the focus on results and most of all seeing the fruits of their efforts being taken up and used.  Less satisfaction has been reported where the interactions tend to be more formal and bureaucratic, such as in work for Government departments and the rural research funds.  However it is these sponsors that have tended to fund longer-term and more strategic research and development.

Where a target industry is small and no peak bodies exist, CSIRO scientists have had to pull together consortia of community organisations, councils and interested businesses to sponsor a project.  Examples of this are mainly in environmental project areas although pharmaceuticals is another very minor industry sector in Australia without a peak body.  This building of networks at the community and small business level has been a useful outcome of the external earnings target although it has proven very time consuming for scientists whose skills and knowledge lie elsewhere.

Most CSIRO divisions now have business groups to deal with the marketing and legal aspects of contract R&D.  Many research projects have also allocated the needed day to day business liaison to a scientist in the group.  Both changes take time and money out of the research effort and add to divisional overheads.

2.5
Private sector a moving famine

Our members involved with private sector sponsored projects have noted significant changes in Australian businesses over the past 5-10 years.  They state that economic changes appear to be having a greater impact on the level of business expenditure on R&D than on any other business activities.  Companies have moved from a longer term outlook to immediate returns and the quality of scientific interaction has declined.  

Different changes to business have had different impacts.  All of them have tended to change a company’s orientation towards R&D.  Mergers have tended to reduce the number of customers for CSIRO’s services without necessarily increasing the funding available for R&D.  Australian companies acquired by multinationals have increasingly looked to the international R&D market rather than sticking with Australian providers.  Many larger companies now devolve research funds to their asset teams (business units) so that the central control that enabled the previous more strategic approach to R&D has been lost.  The asset teams have also shown greater instability in their funding of R&D.  

For an Australian company to get serious about research, it is usually the result of having a champion within the company.  For them to fund CSIRO research, the scientists say that a rapport is needed over a number of years.  The accelerated turnover of management and technical personnel in recent years in the private sector has worked against companies retaining such champions and adequate technical skills for productive interaction.  

The Innovation Summit implementation report
 strongly recommended building better linkages between research and industry.  It stressed the need to reward innovation and sought to encourage a culture of commercialisation of public sector innovation.  It did not appear to deal with contemporary structural and business practice impediments to investment in R&D by the Australian businesses that can afford to fund it.  

2.6
Industry R&D funds’ leveraging of appropriations

CSIRO has had a long and close relationship with the Industry Research Funds (IRFs) before the external earnings target was applied.  The IRF input has been critical to CSIRO’s research directions and the IRFs still provide the bulk of competitive funds for our rural and environmental research effort.  Particularly when their industry is in a boom, they have been a valuable support for longer-term research.  The current CRC for Cattle and Beef Quality that includes CSIRO and Meat and Livestock Australia is a prime example of a successful contemporary research partnership with an IRF.

Without exception, the IRFs have not funded the full cost of the research they contract.  Many will pay for only part of the scientific salaries and operating costs of a project, leaving the overheads and unfunded salaries to be carried by CSIRO’s appropriations.  Our members report that certain IRFs pay as little as 20% of the cost of the research they contract.  As only 50% of their funds are directly from the industry they serve, this means that industry dollars may be paying for as little as 10% of a project whose research is 100% directed by them.

CSIRO Textile and Fibre Technology and its predecessor divisions received approximately 2/3 of their income from the wool research and development body currently trading as Australian Wool Innovation.  The relationship was productive with high returns on successful outcomes.  Recent examples of these include Sport Wool and the on-farm laser scan machine for fibre quality.  The Australian Wool Innovation effectively controlled the whole of the division’s research effort while contributing only one third of divisional funds.  As the wool industry has fallen on increasingly hard times in the past few years the division has struggled to redirect its efforts more widely to other textile industries which have limited capacity to pay for R&D.  The 30% external earnings target has kept the division tied to the wool industry.

2.7
Going international

The struggle to maintain external earnings in the face of a downturn in Australian business expenditure on R&D since 1995/96 has driven many of CSIRO’s science leaders to look overseas for funding.  This shift has come as an evolution of their international collaborations and presentations and as a natural extension from working with Australian multinationals.  CSIRO’s income from overseas sources has risen from less than $9million in 95/96 to $32.7million in 00/01
 and is expected to grow.  Our members across a range of sectors are finding that research funding and support is much easier to secure from overseas than in Australia.  This is increasingly including public funding as well as private business.

It is an important function for CSIRO to contribute on behalf of Australia to international aid research and global science, particularly for the environment.  But doing contract research for overseas business where there is little or no direct benefit to Australia and may even be providing service to competitors of Australian business raises fundamental questions about the role of CSIRO.  Yet this is the inevitable direction for CSIRO with the external earnings target continuing at its current level.

3.
Planning and Conduct of the Research

3.1
Planning for uncertainty

Because so much of the research is externally sponsored, its planning is largely dictated by where the money comes from.  Industry advice is important to CSIRO at all levels, from the CSIRO Board down to research project milestones.  Yet as a general rule, the shorter the funding, the less the ability to plan.  This has been balanced as much as possible by divisions and projects managing relationships with their clients over a number of funding rounds.  Where the clients are also looking for routine testing or practical immediate advice, this can mean that the research effort is interrupted by immediate short term requests from the clients.

The CRCs have afforded some welcome stability for better planning.  Their 5-7 year funding regime is permitting allocation of staff and resources in line with CRC objectives that has compensated for the extra bureaucracy they have imposed on the participants.  Nevertheless, CSIRO contibutions to the CRCs are still required to comply with Divisional external earnings requirements.

For the rest of the research, planning revolves around anticipation of what sponsorship will be secured.  The proposals a research group puts to different companies are tailored to the prospective sponsor and are usually all different – staffing, resources, milestones, reporting requirements, all depend on the success and detailed outcomes of contract negotiations.  This is regardless of relative proportion of costs for work that the sponsors end up paying.

This ad hoc planning of research has lead to some duplication of the effort as well as putting research groups in direct competition with each other, even within divisions.  Examples of this are available.

One of the largest impacts on planning is in the staffing.  Contracts do not usually flow continuously from one project to the next or allow for movement of staff from one project area seamlessly to the next.  The workforce must be highly skilled and efficient to deliver expected outcomes, yet allocation of human resources in the short term environment has proven to be one of the more difficult aspects of managing the external earnings target.

3.2
Boom and bust

With or without a fixed external earnings target, external sponsorship of R&D in CSIRO has had a history of boom and bust that tends to work against the effectiveness of a knowledge business.  When a particular industry is flourishing, it tends to think and plan in the longer term and invest more in R&D;  when there is a downturn, outsourced research is the first cost they tend to cut.  Either situation has proven a challenge for CSIRO staff, particularly in terms of workloads and job security.  

Research groups tend to put out a number of proposals to companies at the same time to increase their chances of success.  In good times for the industry, more research proposals may be successful than projected.  While it is usually deemed unacceptable to turn down sponsorship, divisions have strong reservations about bringing in new staff when the money may dry up in the next year or two.  And trained, competent personnel may not be available for in-house redeployment to meet the terms of extra contracts.

In leaner times for an industry, our experience has been that the sponsorship is either reduced or disappears.  The competition for scarce funds has diverted the scientists away from progressing the science into preparing and advocating for proposals.  Their failure to secure funding has regularly meant loss of employment for them and their project staff.  This can be devastating for particular expertises.  An example of this is the gas to liquids research.  A whole research program was dedicated to worked in liquid and gaseous fuels through to the early 1990’s
.  The capability currently working in the area now stands at one fractional full time senior scientist on contract.  

It is often in the lean times that industries most need some R&D to give them an edge yet it is when they can least afford to pay for it.  For example, CSIRO Textile and Fibre Technology has sought to diversify into new areas of the textile industry such as conducting polymers, non-woven textiles and technical textiles.  We understand that the  research they are initiating is almost exclusively appropriation funded because the textile industry in Australia is battling to survive and is not in a position to fund new R&D.

The fixed level of the external earnings target in CSIRO has compelled an acceptance of huge insecurity at the project level that is taking its greatest toll in personal stress on the project leaders, the very people responsible for the creativity and innovation in science.  In 1998/99, researchers from the University of Melbourne conducted a survey of CSIRO staff.  One aspect was investigating workloads and the effect of increasing workloads on staff.  58.6% of respondents indicated that their workloads had increased in the previous 12 months.  More senior staff, in particular research scientists, expressed very high levels of agreement that they are over-worked and that they suffer from emotional exhaustion.  

The reality in most divisions is that if external funding is not obtained for a research project, then the jobs are lost.  Even if this was tolerable in the short term, if these problems continue they will affect CSIRO's capacity to function effectively or efficiently.

3.3
Short term careers in science

The external funding pressures have led to changes in CSIRO employment practices with an increase in the number of short term contract staff over more permanent employees.  In 1992 only a little more than one in ten members of staff were on a short-term contract (less than 5 years).  At 30 June 2001, 24.4% of staff were on a short term contract.

This substantial change in the balance of term and indefinite employees is a matter of some concern.  While the flexibility the Organisation seeks with term employment is made attractive by the uncertain funding, CSIRO incurs considerable cost due to this turnover.  This includes loss of expertise, staffing uncertainties as term employees spend the last few months looking for another job, the costs of advertising, induction and training of new staff.  Also, more term contracts has meant a growth in 'short-termism', a limited vision culture inimical to good R&D outcomes.

CSIRO has a responsibility under the Science and Industry Research Act 1949 to provide training and research experience for upcoming scientists.  CSIRO is currently instituting a program of prestigious post-doctoral fellowships to work in emerging areas of innovation and in basic R&D with higher education.  Even with these initiatives in place and post-doctoral positions in CSIRO doubled to 300 by 2006
, almost 250 of those positions will continue to be in divisional projects working on contract research.  A large proportion of the existing post-doctoral fellows are finding they are doing routine benchwork with high workloads and little opportunity to develop their skills as fully competent research scientists.  We note the Chief Scientist’s reporting of business’s need for researchers to have wider skill sets
.  We submit that the external earnings target is working to inhibit this development in CSIRO post-doctoral training.

Short term funding is a major cause of career insecurity and lack of attractiveness of a career in science.  Not every aspiring scientist or technologist can be guaranteed an ongoing post.  However, more reliable funding is needed to give promising scientists an opportunity to work without the constant anxiety of wondering where the next contract will come from, or the waste involved in spending months preparing applications for fresh grants or contracts only a small proportion of which succeed.

CSIRO has historically been a primary provider of scientific careers in Australia.  The external funding has effectively undermined CSIRO’s capacity to offer stability of employment, whether indefinite or for specified terms.  There are no permanent tenure positions in CSIRO.  Staff reductions, limited long-term careers, and high turnover are causing contraction to the pool of leading scientists and mentors.  Coupled with the perception of science not providing good career opportunities, this is having a negative effect on the training of new scientists in many (but not all) disciplines and the ability to attract some of the best minds into CSIRO.

3.4
The bureaucracy burden

As a public sector body, CSIRO has always met a level of internal accountability and reporting to Government that vastly exceeds what their colleagues in higher education have been required to do.  The external earnings has imposed a whole new raft of reporting requirements to sponsors and business partners.  The tighter the milestones, the more reports have to be supplied to funding bodies;  the closer the interactions with the private sector, the more time is spent in communicating progress.  The CRCs have proven particularly onerous for scientists having to deal with a whole additional bureaucratic structure.

At the level of the research groups, staff in CSIRO are exposed to multiple levels of accountability.  For example: individual performance appraisal, intra-divisional reviews of research groups, external reviews of staff involved in general research themes, sector reviews and progress reports, CRC reviews and progress reports, progress reports for external clients, not to mention final reporting to clients.  This cycle of review is counterproductive in that essentially the same information has to be repackaged each time to suit a wide variety of settings.  Much time is wasted, productivity lost, and staff morale reduced.

With contract research also comes the negotiation and administration of legal documents.  CSIRO has learnt a lot from past experiences such as the Cassegrain and Charter Pacific litigations.  Nevertheless, it remains risk averse in its contract dealings to a degree that has at times impeded relationships with companies.  Our members report experiences of developing good rapport with a company only to have their representatives go cold when presented with CSIRO’s paperwork.  Relationships with business would be a lot more dynamic without the contracts and the need to extract funding from them.

Communicating progress and breakthroughs to the public has been a more rewarding burden for the scientists, where research outcomes can be released in the public domain.  Constraints on the confidentiality of intellectual property and contract research often impede this important service to the community.

4.
Pricing of Research Services

4.1
Unhealthy competition for funds

Our members acknowledge that the full cost of research is not usually obtained from customers, for research or other scientific services.  They say that our services would not be competitive if full costs were charged.  

Even though there are variations from division to division, the 30% target spread across the whole of CSIRO denies the reality that some sectors have access to relatively ample external funds from industry, particularly during economic booms, while others are reliant mostly on relatively meagre, recycled Federal and State Government funding.  Divisions and sectors without an established industry to serve are at an immediate disadvantage.

The competitive government funding base that CSIRO can access has been shrinking in real terms for a number of years.  At the same time we have become competitors for these funds against researchers in the public sector that we are expected to serve or collaborate with, and researchers at universities and CRCs.  We are badly placed with respect to universities in that they typically seek funding for operating and salary costs for post-graduate students.  In contrast, we have to find sufficient funds for scientists’ salaries, associated project operating costs, CSIRO overheads and competitive neutrality adjustments.  There is a large price differential.

The level of competition for research funds in Australia has become unhealthy.  In CSIRO, as mentioned above, the pressure to maintain or increase external earnings has meant that some research groups within divisions act as competitors against each other rather than as partners.  This behaviour is quite evident within and across programs in the divisions, and across divisions too.  The tendency has been to offer more for less to secure the funding and in the process creating unrealistic client expectations. 

4.2
SMEs priced out of assistance

Our members report that the customers they serve would not pay the full cost of the research they contract.  It is widely recognised that small and medium companies cannot afford CSIRO research and in many sectors would struggle to pay the full cost of scientific services.  This is impacting on CSIRO’s service sustainability where equipment and instruments are ageing and not being replaced.

It is inevitable with the current external earnings target that only the larger Australian businesses with established industry bodies or multinationals are placed to pay for the research they need and the assistance CSIRO can offer.  The target ensures that there is no room for free support for small and medium companies, emerging or struggling industries.

5.
Commercialisation options

Expectations on CSIRO of greater commercialisation of results raise questions about CSIRO’s role in the R&D market.  It is required to assist industry, yet the drive for more spin-offs and spin-outs would appear to impose a leading responsibility on CSIRO for generating new industries for Australia.  If it is to do this, holding CSIRO to to a fixed external earnings target would limit the development of intellectual property (IP) that would not be tied up in contracted R&D.  The external earnings target would also appear to discriminate against other mechanisms for CSIRO to support spin-offs, such as taking up equity in new ventures.

CSIRO has had its ups and downs with different approaches to commercialisation.  It is still learning.  It has limited experience and capability with spin-offs that is still being developed.  Building the expertise needed to ensure that CSIRO’s business ventures succeed would also add significantly to its overheads, increasing the external earnings burden on the research projects.  Already our members point to the growth in divisional legal, business and marketing skills as adding to the dollars they must bring in at project level.

Existing IP is the primary asset on which CSIRO is able to market itself in order to gain external income.  A greater push to commercialisation with further change in the balance between strategic and developmental research, the loss of staff and intellectual property to start-up companies and short-term contract research may lead to insufficient replacement of existing IP.

Traditional scientific careers measured by publication become untenable in many commercial arrangements.  Yet open publication is still the main indicator of good science and what attracts people to work in particular areas of science.  The move in the IT world has been to open source IP – the lessons the IT industry has learnt by this strategy in the open market may well be more applicable to science than pursuing conventional approaches to commercialisation.  Open publication would also benefit CSIRO’s other functions. 

6.
Resources available to CSIRO
CSIRO has access to a wide range of Government, industry and private sector sources of funding.  It cannot access the Australian Research Council (ARC) funding except in special limited circumstances, or the National Health and Medical Research Council grants.  As mentioned above, competitive funding from within Australia has been static since around 1996 and CSIRO has turned more to overseas for private and public sponsorship of research.  In the struggle to meet its 30% target CSIRO has moved to different strategies other than direct external funding of individual projects.  It has set up a number of joint ventures with State government bodies e.g. Food Science Australia (Vic), the Biomolecular Research Institute (Vic), Queensland Centre for Advanced Technologies (QLD), Centre for Distributed Energy and Power (NSW), and the Australian Resources Research Centre (WA), that have also helped significantly with ageing infrastructure, as well as the CRCs.

When the Australian Science and Technology Council (ASTEC) first laid the ground for CSIRO’s 30% target in its 1985 report
, part of the intention was for Commonwealth government departments to outsource their research to the science agencies such as CSIRO.  It appears that this has not happened by enlarge, because our members report having to compete with the research arms of departments to secure funding.

CSIRO has looked increasingly to royalty and investment returns on its IP to meet the target and subsidise other areas of research.  While on the surface this may look sensible, in practice it leads to a raft of complications.  Returns on the sale of IP have been unreliable and equity in spin-offs effectively ties up monies that are needed to do the research.  Unlike the private sector, CSIRO cannot borrow on investments or hold reserves of any significance to even out the ups and downs of external income.

CSIRO’s new investment strategy
 proposes using contract research and services to provide an income stream for the priority research effort.  If we were able to achieve full cost recovery on research there is evidence to show that it may impede development of profitable areas to spin-offs or other commercialisation, to CSIRO’s detriment.  

There are a number of examples in Europe where external earnings were ramped up to levels around 70%.  This was done mainly in the context of many avenues of funding - for example, for at least a honeymoon period there was access to Basic Reseach Funds (like ARC) and this was phased out in stages.  The Danish Riso laboratories had a major research effort for wind energy.  This was linked with an Industry policy, which has strongly supported that sector in Denmark for over a decade.  In that case superannuation funds in Denmark are entrained into funding that industry and its research base.  In Britain the Agricultural Research at Silsoe had high external funding but again its researchers were able to access basic research funds.

The KNMI in Holland is a meteorological institute which pursued greater commercial success.  It found too many legal difficulties in a research organisation acting commercially just for the sake of it.  They now operate in a far more stand-alone ‘public good’ mode with commercial pursuits when the business case dictates.

If CSIRO is to sustain or increase its non-appropriation income, then it must have access to larger pool of contestable research funds, particularly for strategic research.  In an environment where Australian business expenditure on R&D has fallen, it is up to Government to lead higher national investment in R&D by example.

Strategic planning within CSIRO has identified many opportunities for enhancing the scientific capacity of the organisation and the nation
.  If CSIRO is to redirect its resources to agreed national priorities, then there is a clear case for increased Government funding to ensure the success of this.  


7.
Conclusions

As we move globally with the business world Australia must reassess where the 30% external earnings target is taking its flagship public research organisation.  Does the public want CSIRO to be simply another provider in the international R&D market?

The 30% target combined with the decision to allow CSIRO to keep its external money were very important in redirecting the whole of CSIRO to interact with its customers and perform research which was relevant to the needs of the Australian economy.  The problem with an earnings target as a performance indicator is that it is not necessarily a measure of whether we are doing research relevant to the country’s needs.

CSIRO is dependent on its external earnings to maintain jobs and its research effort.  If the target were reduced, it would not have an immediate impact on the organisation because of this and because of the many commitments CSIRO now has as a consequence of the target.  We consider, however, that the ultimate measure of CSIRO’s success is how well the Australian public and business recognise and value CSIRO’s research effort.

We therefore recommend:

· That the Government abandon the 30% external earnings target as a performance indicator for CSIRO and replace it with a set of outcome measures that clearly reflect Australia’s expectation of the impact of the agencies on the Australian economy and society.

· That in setting these indicators the Government continues to use agency wide measures in place of the blunt 30% external earnings requirement but that these measures reflect the varying capacity and desirability of the different functions of the agencies to generate external income.
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