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1. Executive Summary

Engineers Australia challenged the Government throughout the 2002 Department of Education Science and Training (DEST) Review of Higher Education, to invest in higher education at a level that would support Australia’s transition to a knowledge-based economy. 

While Engineers Australia welcomes the reform package, Our Universities: Backing Australia’s Future generally, it is unfortunate that the government has been unwilling to acknowledge that the higher education system in Australia is in a “crisis”. Engineers Australia believes that failing to admit the full extent of the pressures faced by the sector, throughout the 2002 DEST Review, have led to Backing Australia’s Future failing to address a number of important issues:

· Backing Australia’s Future has made no attempts to restructure the student income support system, and has neglected to consider the financial capacity of students to study.  The failure to address these issues adequately is a major weakness of the reform package.

· Backing Australia’s Future does not adequately address issues related to the validation of academic standards through the use of external examiners and international benchmarking.  This is particularly disappointing given the role Engineers Australia plays in accrediting engineering degrees to ensure they meet international best practice.

· Backing Australia’s Future has not addressed the issue of laboratory and equipment costs. The government must urgently look at providing one-off funding allocations for universities and groups of universities to quickly update and purchase laboratory equipment to meet present and future requirements.

· Backing Australia’s Future has correctly acknowledged the need for additional support to provide high quality graduates in areas of nursing and teaching.  However, Engineers Australia believes that it is also in the national interest to pro-actively support the development of an engineering skills base.

· Backing Australia’s Future has not adequately addressed the need for rationalisation and specialisation in the university sector. Engineers Australia believes that resources for engineering education are currently spread too thinly, and regardless of the increased funding provided by Backing Australia’s Future, course offerings should be rationalised to facilitate the use of resources more effectively.

· Backing Australia’s Future has not addressed the issue of maintaining specialist areas of study, critical to the Australian economy, regardless of student numbers. In engineering, some disciplines for example, high voltage power engineering, are in danger of disappearing despite being vital for the economic, health and defence requirements of Australia.

2. Introduction

Engineers Australia is the peak body for engineering practitioners in Australia and represents all disciplines and branches of engineering, including information technology. Engineers Australia has over 70,000 members Australia wide and is the largest and most diverse engineering association in Australia. All members of Engineers Australia are bound by a common commitment to promote engineering and facilitate its practice for the common good.  Engineers Australia welcomes the invitation by the Senate Employment Workplace Relations and Education Reference Committee to comment on higher education funding and regulatory legislation.

The quality, relevance and accessibility of university education have always been core interests of Engineers Australia. In 1995 and 1996 Engineers Australia in association with the Academy of Technological Sciences and Engineering and the Australian Council of Engineering Deans, undertook a major review of engineering education in Australia.

The review showed concern about there being 36 engineering schools covering much the same range of activities and approaches such as amalgamation, specialisation, collaboration and attainment of critical mass through the attraction of overseas students were canvassed.  There was concern about the representation of minorities, particularly women, in engineering schools, about dropout rates in early years, the need for engineering education to cover professional skills such as leadership, social awareness, and communication.

In spite of the fiscal stringency faced by universities, engineering schools have addressed many of the issues identified in the 1996 Review. Courses have been re-designed, more women are studying and graduating from engineering courses and there is more cooperation between universities.  However, some issues still need to be addressed.  Particular difficulties faced by engineering in the present policy environment along with general issues surrounding the proposed changes to the funding and regulatory environment of higher education in Australia under Our Universities: Backing Australia’s Future, will be discussed below.

3. Backing Australia’s Future

In 1994, the World Bank declared that higher education was in crisis throughout the world.
 Seven years later in 2001, an Australian Senate Committee released, Universities in Crisis: Report into the capacity of public universities to meet Australia’s higher education needs.  On 8 May 2002, Minister Brendan Nelson stated that “whilst I understand that people in the sector speak of a crisis, of crises, I just repeat again…I do not put the issues facing Australian higher education into the crises category, but neglectful indifference today will mean that a decade or so from now, the next generation may well be describing it in those terms.”

In response to these “crises”, the decade of the 1990s saw consistent worldwide reform of higher education.  This reform has taken place for different reasons in various countries.  In some circumstances it has been an outcome of grave concern regarding financial constraints; in others it has been undertaken to merge institutions, consolidate higher education and promote inter-institutional economies of scale. Three major trends have dominated these reform agendas:

· Supplementation of public or government revenues with non-government revenues; 

· Reform of public sector financing; and

· Radical change (restructuring) of universities.

It seems that the time for these reforms to take place in Australia has arrived.  While Engineers Australia welcomes the reform package, Backing Australia’s Future generally, it is unfortunate that the government has been unwilling to acknowledge that the higher education system in Australia is in a “crisis”.  Engineers Australia believes that failing to admit the full extent of the pressures faced by the sector, throughout the 2002 Department of Education Science and Training (DEST) Review of Higher Education have led to Backing Australia’s Future failing to address a number of important issues; for example, ongoing funding needs and student income support.  This has undermined the potential for the package to successfully support universities into the next decade.

4. Engineering Education and the Economy

The economic future of Australia will ultimately be balanced by our ability to invest in, and reap rewards from the knowledge-based economy.  Central to this is the higher education system. Universities are, and will continue to be a fundamental component of Australia’s success as a knowledge-based global economy. Engineering graduates have a vital role to play in this process.  Lack of adequate investment in eduction, in particular engineering education, will only lead to reduced achievement by graduates with the effects evident in the overall achievement of the Australian economy.

Engineering, science and technology are major contributors to the Australian economy, particularly through the contribution they make to the innovation process.  Engineering provides a bridge between science and technology and between technology and commerce.  In advanced economies, engineering provides essential infrastructure, products and services including for example, innovations in the communications, energy, transport, health and defence fields.  These areas are also dependent on high quality engineering support to provide improved services to the Australian community. 

In relation to Australia’s age structure, the number of Australians with university education and the number entering university are around the OECD mean.
  In comparison with other countries, Australia has a low rate of entry into and graduation from engineering.  In 1999, while the OECD average for graduation from “engineering, manufacturing and construction” was 14 %, as a percentage of all graduations, Australia’s rate was only 8%.
  The proportion of graduating engineers in various countries’ populations is given in Table 1. 

	Table 1: Number of graduates in engineering per million population.

	Singapore
	837

	Korea
	790

	Japan
	790

	Finland
	697

	Denmark
	650

	Taiwan
	569

	Norway
	502

	Germany
	498

	Netherlands
	493

	Belgium
	445

	Ireland
	442

	Switzerland
	436

	United Kingdom
	400

	France
	355

	Australia
	294

	Sweden
	285

	Italy
	158

	Austria
	146

	Source IE/ACED 2001 Table 6.12


Engineers Australia is concerned with growing shortages of graduates across the engineering, science and technology base.  For engineering, evidence suggests that in infrastructure there are shortages of graduates in the mining, rail, electrical and power industries.  Other sector shortages exist for software and systems engineers.  The number of enrolments, particularly in the engineering field, is declining.  Commencing student numbers in engineering have not increased for five years.  In 1999, only 7.8% of degrees awarded in Australia were in the essential “translator” areas of engineering and technology (converting ideas into internationally competitive products, processes and services) placing Australia at the bottom of the international league.  In comparison Korea produced the most graduates at 27.1% followed by Finland with 23.8%. 

Twenty OECD countries produce more engineering and technology graduates than Australia.
  Also of note is that the OECD has identified Korea and Finland as leaders in the transition toward a knowledge-based economy, investing 5.2% of GDP in knowledge annually.  Australia in comparison is ranked well below the OECD average, investing less than 4% of annual GDP into the knowledge-based economy.

The balance between science and engineering as fields of study is also of concern to Engineers Australia.  Australia is currently producing twice as many scientists as engineers.  In 1999, 19 961 students graduated from science courses in Australia.  In contrast, only 6008 students graduated from engineering
.  Within OECD countries, Australia produces the lowest percentage of engineering graduates and the highest percentage of biological scientists.  This comes at a time when we should at least be equally focused on converting ideas into products, as we are with discovering new ideas.  If Australia is serious about developing an innovative culture, then these imbalances need to be addressed.

5. Quality, Equity and Access

University education is very different from both primary and secondary education and from vocational training.  The concept of a university as a teaching and research institution that possesses a range of scholarship and expertise across a breadth of disciplines remains relevant today.  

A diverse higher education system needs room to focus on traditional core disciplines in sciences, social sciences and humanities while incorporating more professionally focused education.  As outlined by the Non-government Members of the Council for Knowledge, Innovation, Science and Engineering, “Australia’s higher education system must demonstrate excellence in teaching and research, be creative, flexible and responsive to changing requirements, expand its engagement with the broader community and operate with considerable autonomy, while being accountable for the efficient use of public money.”
  Engineers Australia supports this vision for the higher education sector.

5.1
Student income support, debt and the work-study balance

Backing Australia’s Future has made no attempts to restructure the student income support system, and has neglected to consider the financial capacity of students to study.  The failure to address these issues adequately is a major limitation in the reform package.  According to the Australian Vice-Chancellors Committee (AVCC) study, Paying their Way,
 financial pressure can significantly impede a student’s study through the need to work.

About one-third of students report cost of study or lack of income support as their first or second reason for studying part-time and just over half of all part-time students indicate that, financial circumstances permitting, they would prefer to be studying full-time.  About one in ten students obtain a loan in order to be able to continue their studies with the average amount borrowed being nearly $4000.  This is a substantial figure given the context of the average annual incomes of students.

In 1984, about 50% of all full-time undergraduate students were in paid employment during the semester, and the average number of hours worked during the semester by those in paid employment was about five hours per week.  In 2000, 72.5% of all full-time students were in paid employment during the semester, and the average number of hours worked was 14.5 hours per week.  Not only are more full-time undergraduates in paid employment, but they are working nearly three times the number of hours worked per week compared with full-time undergraduates students in 1984.  Almost one-third of full-time students in paid employment during the semester “frequently” or “sometimes” missed classes because of their work, and paid employment during the semester impacts adversely on university studies a “great deal” for 30 percent of part-time students.

Nine percent of students who apply for income support from Commonwealth Government programs (Youth Allowance, Austudy and Abstudy) are rejected principally because of failure to meet the income or asset tests usually based on parents’ income/assets.  Many concerns were expressed by students during the study, that the level of income support is too low and that access to the schemes is too restrictive.  The total income from income support and limited part-time work, combined with education expenses, leaves participants in these programs financially vulnerable.

In terms of engineering education, the average engineering student has 20 formal contact hours at university per week involving attendance at lectures, tutorials and laboratories.  Beyond actual contact hours, students will then need to complete another 30 hours independent study per week in order to pass their courses.  This equates to 50 hours of study per week which, when combined with an average of 15 hours of part-time work per week leaves students with little time for involvement in other aspects of university life for example participation in university sporting teams or other university cultural or recreational activities.

Another issue affecting engineering education is the need for students to retain year-long part-time work simply for the purposes of income generation.  The continuing need to retain such part-time work limits the ability of students to undertake full-time industry internships related to their degree during the end of year summer vacation period. Professional practice exposure of this nature is a crucial element in the engineering education process and an expectation of potential employers of engineering graduates.  Without a history of vacation work placement in the relevant engineering industry, graduates are at a disadvantage when seeking employment.

Engineers Australia calls on the Senate Committee to reconsider these issues within the context of the reform package.

5.2
Commonwealth Learning Scholarships

Backing Australia’s Future will introduce Commonwealth Learning Scholarships, a mechanism to provide additional support for students likely to be under financial pressure.  The Scholarships are non-repayable, are limited to 4 years and will be counted as income against Youth Allowance.

Engineers Australia supports the new Commonwealth Learning Scholarships.  However, there are concerns that the positive effect of the initiative will be undermined as the scholarships are time limited and will not cover the full period of study of some students, particularly students studying combined engineering degrees which are 5 years long.  Counting the Scholarships as income against Youth Allowance will also dramatically erode the benefits to students from the program.

The Government should also consider allocating some (but not all) of the scholarships to particular faculties linked to national priority areas.  A separate allocation of scholarships could be set aside for this program.

5.3
Learning Entitlement

Engineers Australia is tentatively supportive of the Learning Entitlement on the basis of the information provided by the government, but is concerned that the Learning Entitlement may be too inflexible and that the five year time period may be too short particularly for many students completing double s degrees.  Also concerning is the potential for the entitlement to discouraging movements towards life long learning.  Engineers Australia calls on the government to release the full details of the program, particularly those outlining the basis for renewing the entitlement.  

A positive outcome of the entitlement would be students becoming focused on finishing their degrees in a shorter number of years, thus making places available in courses for other students more rapidly.  If this is to occur, the entitlement will need to be strengthened by income support mechanisms ensuring students will no longer need to work long hours to support themselves while studying.  This has a direct impact on a student’s ability to graduate from university within a minimum time frame.  This issue will need to be addressed if shorter graduation periods can be successfully implemented.  It may emerge that the administrative burden of the Learning Entitlement is not counter balanced by the perceived outcome of more students graduating from university more rapidly.

There would be benefits in reconsidering issues related to the structure of the teaching year and online flexible learning as alternative methods to increase graduation rates in shorter time periods.

5.4
Additional places: size of the higher education system

While the Backing Australia’s Future package creates 25 000 new university places over 4 years, the small number of places from 2007 (1400) to meet population growth is inadequate.

The AVCC has estimated the overall level of unmet demand for higher education to be between 10 600 and 17 450 places each year.
  This is the result of public universities being unable to enrol eligible students due to a lack of Commonwealth funded places. In 2002, 11.4% of eligible applicants were turned away from engineering courses.  This equates to 1,398 students who did not receive an offer.

It is disappointing that eligible students are being disbarred from entry to higher education simply because the Commonwealth remains unwilling to fund more student places. This policy will have significant implications on Australia’s transition to a knowledge-based economy.  Engineers Australia believes that the system needs to be large enough to provide access to all Australians with the capacity to participate in higher education.  The government should provide additional places not only to meet population growth, but also to achieve higher participation rates in university education generally.

5.5
Monitoring course standards

Backing Australia’s Future does not adequately address issues related to the external validation of academic standards.  Engineers Australia recommended to DEST during the 2002 Review that specific funding should be provided to externally validate academic standards through the use of external examiners and international benchmarking.  These issues have been overlooked and this is particularly disappointing given the role Engineers Australia plays in accrediting engineering degrees to ensure they are meeting world best practice.  The government is failing to make certain that these standards are being met in “non-professional” areas of university study.

Accreditation of higher education sector must be undertaken in a cohesive and internationally recognised manner.  Since 1965, Engineers Australia has undertaken an accreditation program for university programs and courses.  Traditionally, like many accrediting bodies around the world, Engineers Australia’s approach was based mainly on curriculum content, as well as measures of institutional capability such as the number and qualifications of staff, resources and facilities, etc. The criteria and procedures for the accreditation program were revised in 1999, in close consultation with the Australian Council of Engineering Deans with the criteria originating from the 1995-96 Review of Engineering Education.  The accreditation criteria is now focused toward setting target capabilities for engineering graduates commensurate with needs and directions of industry and implementing quality assured educational design and performance measures to make certain that these outcomes are delivered.

The accreditation system of Engineers Australia has been assessed and recognised internationally through the international benchmarking processes of Washington Accord.  Australia is a foundation signatory to this Accord, which includes the USA, Canada, England, Ireland, South Africa, New Zealand, Hong Kong, Singapore, Malaysia and Germany with many other countries indicating their intention to apply for provisional signatory status.  This body assures equivalents of outcomes of engineering education programs internationally and facilitates the nobility of graduates as companies operate in a global framework.  The programs offered in every engineering school in Australia are reviewed on a five-yearly cycle. Accreditation of each degree program is confirmed or withheld, as appropriate and developmental advice is offered.  Where courses are accredited by well recognised, high quality external agencies, such as the Engineers Australia accreditation program for engineering courses, this assessment should be regarded as eliminating the need for any other external assessment of quality standards.

Engineers Australia supports the Learning and Teaching and Performance Fund and the National Institute for Learning and Teaching in Higher Education within the Backing Australia’s Future package as important initiatives to support the quality of teaching and learning in Australian universities.

5.6
Changes to the student:staff ratio

Engineers Australia believes that changes to the student:staff ratio have had an adverse effect on the quality of undergraduate teaching provided to students in Australian universities. The student:staff ratio increased from 15:1 to19:1 between 1993 and 2000.   A simple mathematical calculation reveals that, in order for productivity gains to offset such a large change in student:staff ratios, the average annual productivity gain would have to be in the order of 3.4 percent.  This is a remarkably high figure in light of national labour productivity gains of no more than 1.0 – 2.3 percent a year.
  In engineering faculties,the change has been even more severe, from 10.9:1 in 1990 to 17:1 in 2000
 – a change which would require an average annual productivity gain of 4.5 percent.

The AVCC has highlighted that the simplest way to increase and ensure quality is to reduce student:staff ratios.  There are no specific programs within Backing Australia’s Future to reduce student:staff ratios.  Engineers Australia believes that the Senate Committee should call on the government to review this issue as a priority.

6. Financial Model

Commonwealth funding for universities has fallen sharply over the last twenty years. Few industries have been subject to such a sharp financial adjustment as the tertiary education sector. Four major factors have acted together to contribute to this austerity. These include enrolment pressures, the tendency of unit costs in higher education to rise faster than unit costs in the overall economy, the increasing scarcity of public revenue and political trends toward market based solutions linked to competition.  

The short-term health of the university - its ability to “make-do” with swelling class sizes, or part-time, low paid lecturers, or without replacing laboratory equipment or replenishing the library, or by accepting increasing numbers of fee-paying students, or by directing faculty activities away from teaching and scholarship towards entrepreneurial energies – may be its worst enemy is the need to make a case for increased public revenues.

Engineers Australia welcomes the commitment from the Commonwealth government to increase financial support for universities by increasing core funding and additional programs to the value of $634 million in 2007.  This is an excellent start.  The government should however, reconsider the need to link these addition funds to governance and workplace relations changes.  It may prove more valuable to untie the funding completely, or to link it more closely to requirements directly related to universities’ teaching and learning performance.

The government will also need to consider the indexation of its funding contribution.  The lack of an indexation arrangement to maintain the “real” value of the government’s investment is a weakness in Backing Australia's Future that will work to undermine the effectiveness of the package in the longer term.  As suggested by B-HERT, there may be benefits in the government directing the Australian Bureau of Statistics to develop an index for this purpose. Alternatively, funding could be indexed by the same level as school’s indexation arrangements as canvassed by the AVCC.

6.1
Commonwealth Grants Scheme

Engineers Australia supports the initiative in Backing Australia’s Future to replace the existing operating grant with a new Commonwealth Grants Scheme.  Any movements to make funding arrangements more transparent should be supported.  However, further information on the proposed operation and implementation of the Commonwealth Grants Scheme is required before Engineering Australia can understand its implications and respond comprehensively.

Engineers Australia will be watching to see if this transparency flows through to the way individual universities allocate government funding per student to individual faculties.  It will be interesting to see how much of the government funding allocated per engineering student is passed directly onto engineering schools.  A more transparent system would have the potential to ensure that government funding per student is passed onto the actual faculty where the student is studying rather than to subsidising other areas of the university’s operating budget.

6.2
Laboratory and equipment costs

The study of engineering is equipment-intensive.  Courses such as law, economics and accounting have been able to take advantage of the falling prices of information technology. Engineering has enjoyed some of these same benefits with the highest percentages of web-supplemented units provided in the engineering and related technologies fields (48.9%)
. Unlike law, economics and accounting, engineering still requires expensive physical equipment, such as stress measuring machines, electrical instruments, wind tunnels, acoustic and chemical laboratories, telecommunications equipment and physical models.  These costs cannot be offset by information technology.  

New fields of engineering, such as environmental engineering, will also continue to impose new demands. Specialist equipment also requires the employment of technicians, whose salaries must be paid in a competitive market.  A study of equipment in mechanical engineering education in Australia by the Engineers Australia College of Mechanical Engineers, found that “almost all teaching in Years 3 and 4 is hampered by outdated or inadequate equipment and about 50% of Year 2 teaching…[The] equipment to support [teaching] is highly inadequate.” The report found that the most significant effect on teaching programs included the “lack of monitoring equipment, lack of software to be adapted to existing equipment, no funds available to update equipment or to purchase equipment that meets present or future requirements.”
   Universities that offer engineering courses must be able to provide adequate laboratory facilities and equipment.  This is currently not the case. 

The Engineers Australia National Committee on Applied Mechanics (NCAM) is currently concerned about the level of excellence of training for undergraduates and postgraduates and the competence of practising engineers using applied mechanics, a key enabling technology present in a wide range of engineering disciplines.  Of particular concern are the differences between Australia and other developed countries in the quality of the laboratories and extent of laboratory work offered to students.  Most Australian facilities date from 40 or 50 years ago.  In contrast, countries such as Singapore and Hong Kong provide excellent and extensive new and updated laboratories to support engineering education.

NCAM would be willing to support the work of the Senate Committee by providing a coordinating structure for an independent review of Australian University laboratories, including comparisons with international benchmarks.  This review could also cover possible ways of addressing laboratory and equipment needs to ensure Australian Engineering Faculties can achieve global excellence in training.

Backing Australia’s Future has not specifically addressed the issue of laboratory and equipment costs.  It may be that the increased funding for universities through the Commonwealth Grants Scheme is expected to alleviate these stresses.  Engineers Australia believes however, that the government should urgently look at providing one-off funding allocations for universities and groups of universities to quickly update and purchase laboratory equipment to meet present and future requirements, especially where inadequate equipment is undermining the quality of undergraduate teaching.

6.3
Domestic full-fee places

Currently the number of fee-paying Australian undergraduate students is limited to 25% of course enrolments.  Backing Australia's Future intends to increase this limit to 50% of course enrolments.  Engineers Australia does not believe that this increase poses a threat to equitable access to engineering courses.  

There are a number of potential reasons why students have been unwilling to pay full-fees for an engineering degree.  It may be that they will take their third or fourth choice at another university, in engineering or another degree, to gain a HECS place, they may be prepared to take a HECS place in a science degree only to articulate into an engineering course in their second year.  In some cases, students have been prepared to pay for a full-fee place in first year only to articulate into a HECS place during their second year.

Based on approximate data collected by the Australian Council of Engineering Deans in 2002, only 90 full-fee paying domestic engineering students commenced study. This data suggests that only 4% of the potential 25% domestic full-fee paying places were filled in engineering courses.  Raising the threshold to 50% of course enrolments will have little bearing on the willingness of student’s to pay full-fees to gain a university place.  Given the other options open to students to avoid taking a full fee place, outlined above, it would seem that the new income contingent loan facility FEE-HELP will have a limited impact on the number of full-fee paying undergraduate domestic engineering students.

7. National Priorities

A skilled workforce is essential if Australia is to maintain the quality and standard of living to which its citizens aspire in an increasingly competitive world. This applies equally to the engineering sector as to other sectors. 

As in most of the developed world, the Australian workforce is aging.  As the percentage of the population over 55 increases, eventually the number of retired residents will surpass the number of residents who are in the job market.

These demographic pressures will develop into the challenge of replacing skilled, older workers from a much smaller pool of younger workers.  Industries with older-than-average workforces will be particularly affected by these factors.

The government has responded to these pressures in the nursing and teaching sectors by creating a new National Priorities Student Contribution Band which will be used to attract students to courses that are national priorities for the government.  The government has indicated that disciplines covered by the National Priorities Bands may change as national needs and priorities change.

While Backing Australia’s Future has acknowledged the need for additional support to provide high quality graduates in areas of nursing and teaching, the creation of a critical skills base, to position Australia as a long-term competitor in the international knowledge based economy, must include improved opportunities for students to take up engineering.  While the government has correctly declared teaching and nursing skills as national priorities and therefore excluded from university fee increases, it is clear from Table 1 that, compared to the top ten OECD countries on the list, Australia is producing less than half the graduates it needs to retain a competitive engineering skills base.  In light of this, Engineers Australia believes that it is equally in the national interest to pro-actively support the development of an engineering skills base.

According to the 2001 Australian Census, the average age of professional engineers is 37 years.  An engineer employed in the manufacturing sector would be on average aged 43 years (the oldest average age in the engineering profession), while an engineer employed as a software designer would be on average aged 33 years (the youngest average age in the engineering profession).  

While some areas of engineering are already experiencing skill shortages, for example Mining Engineers in Western Australia, long-term shortages can also be predicted.  All disciplines of engineering have the potential to develop major skills shortages given that the average age in all occupations is 37 years.  This is particularly worrying given that each year more and more eligible students are turned away from engineering degrees due to a lack of government funded places. 

Also of concern, particularly to industry, is that some engineering disciplines are in danger of disappearing because of small student numbers. Many of these disciplines, for example, telecommunication and high voltage power engineering, are vital for the economic, health and defence requirements of Australia. The problem is that these disciplines, while requiring low graduate levels annually, are already experiencing shortages of graduates which is not being offset by overseas migrants.

The issue of maintaining specialist areas of study, critical to Australia’s economy, regardless of student numbers, has not been adequately addressed within Backing Australia's Future.  Unless engineering generally or specific engineering disciplines are made national priority areas, the ability of Australia to invest in and reap rewards from the knowledge-based economy will be compromised. 

8. Specialisation and Rationalisation

Engineers Australia believes that resources for engineering education are currently spread too thinly, and regardless of the increased funding provided by Backing Australia’s Future, course offerings should be rationalised to facilitate the use of resources more effectively. 

Most Australian universities have engineering schools.  In contrast, European countries tend to have much smaller numbers of larger engineering schools.  For example the Netherlands, with a comparable population to Australia, although geographically dissimilar, has three.  Questions arise as to whether the Australian university system should be supporting so many small engineering schools, while in contrast not every university has a medical or dental school.  The problem may lie, not in having too many engineering schools, but in having too many trying to cover the same broad range of activities.

The emergence of new technologies and fields of engineering places pressure on Australian engineering schools that are too small and tightly funded to be able to devote significant resources to a new field.  Major engineering schools in Europe do not have to contend with this problem and are able to establish new research teams, recruit professors and reach a reasonable volume of activity fairly quickly.

The diffused nature of engineering schools in Australia works to limit their ability to keep laboratory equipment up to date and properly functional. The sharing of facilities and infrastructure is the obvious answer to this pressing problem.  Similarly, providing a large range of course options to engineering students in each school can only be supported successfully if staff can maintain real expertise in a wide range of areas.  The spreading of small numbers of students across a large number of schools limits the ability of engineering schools to support multiple course offerings.

Research concentrations in advanced technical areas would be better served as groupings that were large enough to develop a “critical mass” of activities, facilities and resources.  These groupings would also be well placed for interactions with other centres and industry.  While it cannot be supported that large research groups are more productive than small ones, in equipment intensive areas such as engineering, expensive facilities cannot be replicated easily. Facilities will be more comprehensive and effective if they are concentrated rather than dispersed.

Engineers Australia is concerned that Backing Australia’s Future has not adequately addressed the need for rationalisation and specialisation in the university sector. The Collaboration and Structural Reform Fund to be overseen by the proposed Business-Industry-Higher Education Collaboration Council (BIHECC) may prove an important instrument in addressing these issues.  The fund will be established for three years beginning in 2005 to provide competitive funds to foster collaboration and structural reform.  National priority areas for collaboration will be identified for each round of program.  A total of 36.6 million will be allocated to the fund between 2005 and 2007.

Engineers Australia calls on the Committee to consider the potential for B-HERT to play a major role in the operation of the BIHECC, given that their past and current activities cover many of the planned activities of the BIHECC.

As outlined previously, engineering should be identified as a national priority area.  Engineers Australia would suggest that given the need for a strong engineering sector to ensure economic growth, that engineering education be supported by being identified as a national priority area and being included in the first round of the structural reform program.  The Committee should also consider the potential benefits of making the reform fund an ongoing and not time limited initiative.

9. Conclusion

Engineers Australia challenged the Government throughout the DEST 2002 Review to invest in higher education at a level that will support Australia’s transition to a knowledge-based economy. As rapidly changing technology and globalisation transforms the pattern of demand for skilled labour throughout the world, raising the proportion of young people who participate in higher education will only become more important to Australia’s global success.

Currently, Backing Australia’s Ability has failed to address a number of issues important to ensuring the Higher Education Sector in Australia is viable in the long term.  These issues including, student income support and the amalgamation and specialisation of university offerings, will need to be dealt with effectively because “neglectful indifference today” will result in “universities in crisis” tomorrow.
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