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Abstract

Australia’s labour force shares the world-wide phenomenon of a shortage of information technology (IT) professionals, a situation highlighted in various statements from government and industry. Despite a report commissioned by the Minister of Education concluding that Australian universities were responding well to the need for IT professionals, in reality Australia's universities are unable to keep up with the growing demand. Unfortunately, when highlighting the apparent strong growth in numbers of IT graduates, the report failed to take account of either the high level of 'export' of IT education (via fee-paying international students), or of the extensive rebadging of 'science' courses into 'IT' courses (which in the 1990s has created an illusion of higher rates of growth). Recent changes to Australia's stringent immigration requirements, whereby an IT graduate (among others) can gain immediate residency status on completion of their course, have gone only a small way towards addressing the problem.  

Dobson & Birrell: 

Australia's Universities and  the Information Technology Workforce Shortage
Background and introduction

That there is a serious shortage of Information Technology (IT) professionals throughout the world, including Australia, hardly needs repeating.  Reports almost daily suggest that the modern 'knowledge economies' will struggle and become uncompetitive if the shortage cannot be overcome.  One report noted that a Spanish company had gone so far as to be signing up students before they begin their final year of studies and that Spain had 22000 computing and telecom posts vacant. (Warden, 2000:13)  In Germany, the shortfall in high-tech workers has been reported as being 75000. (Center for Immigration Studies, 2000).  In the USA, an October 2000 Senate bill voted to approve the H1B visa bill (S.2045), which allows for a doubling of the annual number of temporary visas for foreign high-tech workers in the US.  (APC, 2000)  

In Australia, several government and industry statements have highlighted the problem. Demand for IT professionals is growing rapidly, as indicated by the Australian Bureau of Statistics' Labour Force estimates. It is estimated that between May 1997 and May 2000 the number of persons employed as computing professionals in Australia increased from 111700 to 142500. (ABS, 2000)  implying an employment growth of about 10000 per year. There is no doubt that many more computing professionals would have been employed by May 2000 if appropriately trained persons had been available.

Nevertheless, claims about shortages are compelling, as are industry assertions that if Australia is to be competitive in such a vital industry, it needs an increased flow of highly-trained recruits. Australia’s universities will have to be the main source of this additional training, since is unlikely that overseas IT professionals will be available in the numbers required. (Birrell, 2000:83) 

The Australian Government has insisted that Australian universities are responding well to the IT situation. The Government’s December 1998 Discussion Paper Skill Shortages in Australia’s IT&T Industries indicated that there had been an increase of 139% in the number of computing graduates (from 2100 to 5100 ) over the 1989-1996 period. (DCITA, 1998:10) For his part, the Minister for Education, Training and Youth Affairs, Dr David Kemp put out a series of statements extolling the increased output of IT graduates in Australia. 

IT graduates

Minister Kemp's optimistic statements were misleading.  The apparent robust overall growth in IT training in Australia does not look nearly so good when the total IT graduation figures are disaggregated into Australian residents/citizens and international full-fee paying students. Table 1 provides a closer analysis of  IT  course completion data than that provided in the Minister's report.  It shows that nearly 2/3rds of the growth in IT completions between 1993 and 1998 was attributable to international full-fee paying students.  It is strange that the report did not consider this critically important distinction in terms of the needs of the Australian workforce.

Table 1 Course completions in IT by local and full fee-paying overseas students#



1993
1998
Growth



No.
%
No.
%
No.
% 

Postgraduate








Australian Students
1419
27.9%
1569
20.7%
150
10.6%


International Students
330
6.5%
870
11.5%
540
163.6%


Total
1749
34.4%
2439
32.2%
690
39.5%

Undergraduate








Australian Students
2691
52.9%
3438
45.3%
747
27.8%


International Students
648
12.7%
1708
22.5%
1060
163.5%


Total
3339
65.6%
5146
67.8%
1807
54.1%

All Students








Australian Students
4110
80.8%
5007
66.0%
897
21.8%


International Students
978
19.2%
2578
34.0%
1600
163.5%


Total
5088
100.0%
7585
100.0%
2497
49.1%

Source: DETYA Aggregated Data Set 1989 - 1998

# Includes undergraduate and postgraduate students;  Includes students enrolled in courses reported by universities as 0902 Computer Science, Information Systems and  040502 Business Data Processing.

In 1998 Australia’s universities produced 7585 IT graduates, both undergraduate and postgraduate.  Many of the latter complete graduate diplomas which may involve a single year of formal training on top of an undergraduate science or other degree. Around two thirds of these graduates are Australian citizens/residents, most of whom enter the computing labour market (according to recent graduate destination surveys
). The other 2578 were full fee-paying international students, the majority of whom leave Australia on completion of studies. 

The extent to which universities are producing graduates to fill the yawning supply gap is of most interest to the many employer, government and other interest groups currently involved in the IT debate.   For this purpose what matters is how many of those completing their training in Australia are entering the Australian labour market. Table 1, which includes completions in 1998 shows that most of the growth in IT completions since the early 1990s has been amongst full fee-paying international students. Between 1993 and 1998 the number of such graduates increased by 1600, compared to just 897 amongst local IT graduates. 

Put in these terms the growth in graduations by local students is disappointing. Also, it needs to be remembered that the higher education statistics on which this (and presumably the Minister’s) analysis was based probably inflate the growth in IT graduate numbers. During the 1990s, when the demands for ‘diversity’ in course offerings became more strident, universities tended to 'rebadge' courses away from the generalist titles they had previously borne, particularly those which contained a large IT component but did not carry an explicit label as an ‘IT’ course. In other words, only a few years ago, some students training as computer professionals may not have been enrolled in a BCompSc. course, but rather in say, a BSc, in which they undertook an IT major.  Many universities (particularly the pre-massification  universities) have offered designated IT undergraduate courses for only a few years.  The university sector was therefore producing higher numbers of ‘IT’ graduates in earlier years than was discernable from official statistics, so the growth suggested by the figures is overstated.

Further analysis of IT completion data by level of course provides additional insight into the importance of government funding decisions in shaping IT graduate numbers. Table 1 also shows that the local training outcome is much better at the undergraduate level than at the postgraduate level.  In the case of undergraduate training, the Table indicates that universities have managed to expand the number of local places in IT courses, despite the funding constraints of the 1990s. But as suggested, they will need help if further rapid expansion is to occur. There is no lack of qualified students willing to take such courses, as recent studies concerning ‘unmet’ student demand for IT places have shown.  A press release in 1999 reported that 1000 students had applied for the 75 places available in the University of New South Wales’ Bachelor of Information Technology course. (AIIA, 1999)

In the case of postgraduate completions in IT, 78% of the growth since 1993 has been amongst full fee-paying international students. Table 1 shows that between 1993 and 1998 there was an increase in postgraduate completions (mainly Masters by course work and postgraduate diplomas) for local students of just 150, or 10.6%. By contrast overseas full fee-paying graduations at this level increased by 540 (163.6%). 

Future Graduates

The future production of IT graduates does not look any better than the data to 1998.  Students commencing IT courses will ultimately graduate (one hopes), and Table 2 reveals the extent to which Australian and fee-paying international students are enrolling in IT courses.

Table 2 Commencing enrolments in IT courses by local and full-fee overseas students#


1995
1996
1997
1998
1999
Growth 1995-1999


Australian Students








Higher Degree by Research
307
221
214
237
241
-66
-21.5%

Other Postgraduate
2406
2696
2745
2583
3568
1162
48.3%

Undergraduate
6789
7726
8080
8454
9722
2933
43.2%

Sub total
9502
10643
11039
11274
13531
4029
42.4%

International Students








Higher Degree by Research
48
53
70
59
67
19
39.6%

Other Postgraduate
522
789
1043
1235
1905
1383
264.9%

Undergraduate
1747
1707
2322
2786
3960
2213
126.7%

Sub total
2317
2549
3435
4080
5932
3615
156.0%

Total
11819
13192
14474
15354
19463
7644
64.7%

% International
19.6%
19.3%
23.7%
26.6%
30.5%
47.3%


Source: DETYA Aggregated Data Set 1995–1999

# Includes undergraduate and postgraduate students;  Includes students enrolled in courses reported by universities as 0902 Computer Science, Information Systems and  040502 Business Data Processing.

With nearly a third of IT students now being international full fee-paying students (a proportion which is growing), and with almost half of the growth since 1995 being in this primarily 'export' market, the implication of this analysis is that more needs to be done to promote IT training for local students. The rapid expansion in full fee-paying training is good news in the sense that it both adds to growth in the export of services and provides universities with a valuable additional income stream. But it contributes little to satisfying Australian skill needs. 

In considering the expansion of IT training for local students, postgraduate and undergraduate course levels need to be looked at separately.  

Enrolments by local students at the postgraduate level have been lower than they might otherwise have been because Government policy since the late 1980s has been that postgraduate courses move from being heavily subsidised to being fee-paying. Initially the policy restricted the charging of fees to formal upgrading postgraduate courses for people already in employment. But during the early 1990s universities moved to charge fees for an increasing proportion of non-research postgraduate courses.  In the IT field this sometimes began on a cost recovery basis then moved to a full-fee basis similar to the situation for overseas students. A recent report on the equity implications of this policy change notes that the proportion of postgraduate courses in Computer Science in which fees were charged increased from 15.3% in 1993 to 40% in 1997. (Anderson et al, 2000:19)

The evidence from universities affected by this policy change is that it decimated enrolments, particularly in IT courses at the graduate diploma level, despite some recent recovery in local enrolments, mainly at the masters by course work level. This may reflect a greater willingness on the part of employers to contribute to additional training for their employees. However, the  Government's policy is probably undermining efforts to improve access for some disadvantaged groups.  Anderson et al found that "…the introduction of full fees was acting as a significant barrier to access, particularly for women and students from disadvantaged and rural backgrounds….A number of people could no longer afford to undertake courses that improved their professional competence." (see Maslen, 2000)

The decision to move postgraduate courses to a full fee-paying basis for local students runs counter to the stated government policy of encouraging IT training for Australian citizen/resident students. In this respect Australia contrasts starkly with some of the nations it would like to emulate in the promotion of IT industries. For example, Ireland and Finland have made rapid strides in IT industrial development. In both cases local training is directly encouraged through the expansion in training opportunities and in support for the local students who take up these opportunities. 

The arguments are different at the undergraduate level.  As long as existing arrangements for the funding of (most) undergraduate places remain in place, structural considerations are unlikely to see universities being able to provide the expansion in IT training which is needed by Australia.  The 1990s have seen a considerable decline in the proportion of funding derived from government sources.  Table 3 shows that the government's contribution to university income has declined from over 90% less than 20 years ago to under 52% in 1998.  Student contributions have increased due to the imposition of fees for local students (particularly since the imposition of partial fees through HECS
 since 1989), and because of the expansion in numbers of fee-paying students, both international and local.

Table 3 University Income by Source - % 1981 – 1998

Source of Funds

1981
1987
1990
1994
1998









Government Contributions

90.1
83.9
68.4
62.1
51.9









Student Contributions: 








International Student Fees


2.9
5.6
8.3


Australian Postgraduate Fees


0.3
0.8
1.8


Australian Undergraduate Fees



0.0
0.1


Continuing Education/Other Student Fees


1.0
1.0
1.0


HECS


11.8
12.8
17.2


Sub-total
0.0
2.3
16.0
20.2
28.3









Other Contributions

9.9
13.7
15.7
17.7
19.8









Total

100.0
100.0
100.0
100.0
100.0

Sources:

1981/1987: DEET (1993) National Report on Australia's Higher Education Sector, 

Table 4.6.
1990: DEET (1991) Selected Higher Education Statistics 1991, Table 56.

1994: DEETYA (1996) Selected Higher Education Finance Statistics, 1994, Table 1.

1998: DETYA (1999) Selected Higher Education Finance Statistics, 1998, Table 1.

Although Australian universities are not permitted to offer places to fee-paying international students at the expense of Australian students, current funding arrangements can in effect cause this to happen.  Universities receive their government funding in the form of a 'block grant', and it is left to universities to decide how they deploy this funding.  In theory, therefore, universities are free to increase intakes into IT courses. 

However, in a context where the Australian Government has capped the number of university places it is prepared to subsidise (the students themselves contribute HECS), universities cannot expand local IT training without cutting enrolments in other course areas. Such cuts might involve expensive staff redundancy payments as well as protests from the affected areas. Universities would gain no additional government subsidised places for local students if they did embrace such a policy. 

Most Australian universities are 'over-enrolled', that is, they have more local students than the number of subsidised government-funded places than the government provides funds for.  This situation arises for a number of reasons, the principal one being that government funding formulae presume a 'drop out' rate which is greater than reality.  In 1999, the Australian university sector was 'over enrolled' by more than 26000 equivalent full time undergraduates, with only one (smaller) university actually being under-enrolled.  (Kemp, 2000, Table 2.13).  The government does provide some additional funding for over-enrolments, but in 1999, only A$51m was provided to fund these overenrolments. (Kemp, 2000:93)  This amounts to an average of less than A$2000 per student, which compares with a figure in excess of A$12000 per student provided through operating grants in general. (Kemp, 2000, Table 2.15) Therefore should a university which is 'over enrolled' admit an additional local student, it will receive funding of less than A$2000 per additional student. However, if the same university admits an additional fee-paying IT student, it will receive directly up to A$19000 in fees
. 

Is there a solution through immigration?

The stock of Australian-trained IT graduates is augmented by a net inflow of computing professionals from overseas, which is shown in Table 4 to have averaged just over 1000 per year (see Table 4). Since employment growth is averaging some 10000 per annum, other sources of computing expertise must be being tapped. The computing field is distinctive for the extent to which it draws on persons with training outside formal IT studies. This reflects in part the fact that ‘IT’ is not a ‘registrable profession’ in which entry is controlled by a formal accrediting authority and which requires a specialist university-level IT course (in contrast to say, engineering, law or medicine). Entry to professional level jobs may also occur through on-the-job experience, perhaps building on training gained at Vocational Education & Training institutions or private computing colleges.  

Table 4 Net overseas migration of computing professionals, 1996/97-1998/99



1996/97
1997/98
1998/99

Arrivals
Permanent
1324
1248
1430


Long - term resident
1407
1676
1250


Long - term visitor
989
1389
2257


Permanent &  Long term
3720
4314
4937

Departures
Permanent
438
549
690


Long - term resident
1567
2076
2132


Long - term visitor
652
819
724


Permanent &  Long term
2657
3444
3546

Nett
Permanent
886
669
740


Long - term resident
-160
-400
-882


Long - term visitor
337
570
1533


Permanent &  Long term
1063
869
1391

Source: Department of Immigration and Multicultural Affairs, unpublished, April 2000

Since mid-1999 overseas full fee-paying students who graduate in IT (and some other professional fields in demand in Australia) have been encouraged to apply for permanent residence. Preliminary data from the Department of Immigration and Multicultural Affairs (DIMA) suggest that in the case of IT graduates, up to a third may be doing so. While a welcome addition to Australian professional ranks, this stream is unlikely to increase the flows suggested in Table 4 by enough to solve the supply problems discussed above.  In an effort to encourage more overseas full fee-paying graduates in IT to become immigrants, the Government has recently approved application from within Australia (January 2001). It has increased the quota by 2,500 places, to ensure that those who do apply are accepted. 

Conclusion

Australia is not alone in needing a workforce appropriate to meeting the labour force demands of the ‘new economy’.  The ‘immigration’ solution is unlikely to be sufficient.  The appropriate policy response in these circumstances is for the government to allocate more funds to universities, carefully tied to expansion in places for local students in areas of national importance, including IT.  

In late January, 2001, both the government and the opposition parties released policy statements which included an expansion in university enrolments, particularly in the areas of technology and science, but at time of writing, the fine detail of the likely outcome of these proposals was not known.
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� The 1999 Graduate Destination Survey indicated that 86.6% of computer science bachelor degree graduates available for full time employment were in full time employment, with 5.3% seeking to move from part time to full time employment and 8.2% not working. (GCCA, 2000a:Table 2). 


The 1999 Postgraduate Destination Survey indicated 89.3%, 4.8% and 5.9%, respectively. (GCCA, 2000b:Table 6.1a)


� Since 1989 students who are Australian citizens or Australian residents in Commonwealth-funded university places have been required to 'contribute' to the cost of their education via HECS: the Higher Education Contribution Scheme.  The principal exceptions are students with an Australian Postgraduate Award, a (postgraduate) HECS Exemption Scholarship, students in enabling (preparatory) courses, and students with merit-based equity scholarships (Kemp, 1999:85-86).  An important aspect of the scheme was that it was income contingent:  "[HECS] was in effect a move to a 'user-pays' principle for the funding of higher education, but was designed with a strong equity dimension, so that the users were required to repay their contribution only after their taxable income exceeded a level approximating the average weekly earnings of the Australian workforce.  This system was seen to be less discouraging to students from disadvantaged backgrounds than a system of up-front fees or commercial loans" (DEET, 1993:26).  A discount (initially 15%, later 25%) was provided for students who paid their HECS debt 'up-front'.  Students could otherwise elect to repay their HECS liability via the taxation system, once their income reached a certain level�.  Typically only about a quarter of HECS-liable students elect to pay up-front.  In 2001, full time students will pay something betwee $A3521 to A$5870, depending on the subjects they are studying. (A$1 = approx. Euro 0.6)





� See � HYPERLINK http://www.services.unimelb.edu.au/admissions/coursefees/international/ ��http://www.services.unimelb.edu.au/admissions/coursefees/international/�  for examples of fees charged to international fee-paying students.
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