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The Engineering Profession: A Statistical Overview

1. INTRODUCTION

Engineering is one of the key enabling professiortke Australian economy.
Examples of engineering design, products and ss\permeate all aspects of
everyday life. Engineers apply their skills in numes ways, in specialist technical
occupations, in design, in management and in er@nepirship.

Engineers Australias the peak body for engineering practitionerdirstralia,
representing all disciplines and branches of erging. All Engineers Australia
members are bound by a common commitment to proerajmeering and to
facilitate its practice for the common good. In Bexber 200FEngineers Australia
membership had grown to 75,798. Almost two-thirtlfhhese members were degree
gualified professional engineers or engineeringnetogists Engineers Australia’s
members are relatively younger than the broad sjpmabdf professional occupations
in Australid.

Understanding the characteristics, size and scbapyoprofession is a fundamental
aspect of understanding that profession’s rol&ééndevelopment of Australian
society and the economy. The most discussed prdagrégngineering topic is
whether the available supply of engineers is sigfficto meet present day
requirements. While frequently discussed in theexrof the minerals export boom,
large numbers of engineers are involved and/oriredun the building and
construction sector, in the construction of infrasture and the delivery of
infrastructure services which are the hallmark of@ern, sophisticated society. Less
well known, but equally important, engineers argaal to the management of water
supplies, the achievement of energy efficiency @exeklopment of renewable energy
sources, resource management, the developmentdi¢ahand rehabilitation
technologies and tools. Engineers are increasiogtyming more critical to the
management of the quality of Australia’s environmeil, gas and electricity
industries, mining, manufacturing and to infrastoue investment projects across the
board.

This Handbook is designed to provide an overviewhefengineering profession in
Australia. In many spheres of life ideal statistcschieve such a task are not
available. This proved to be the case for the axgging profession. To overcome this
limitation statistics from a wide variety of sousdeave been combined to provide the
best available overview. Gaps remain and in comesysEngineers Australiavill
endeavour to remedy these by negotiating with nesipée authorities, refining
existing collections and analyses and, where plessibnsidering new ways to obtain
the necessary information.

2. THE ENGINEERING PROFESSION
21 WHAT ISENGINEERING?
Engineering is the art and science of productibis. & pragmatic activity that draws

on imagination, judgement, integrity, and inteliedtdiscipline to apply science,
mathematics and practical experience to desigropadate useful objects and/or
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processes that meet the needs and expectatioespliep Engineering is pragmatic
because solutions to real world problems canncaydwvait until the phenomena
which influence them are completely understoodgisigorous scientific
methodologie$.Most engineering problems cannot wait and engiaee required to
find solutions even when aspects of the underlgirignce have not been resolved.

Although there is overlap between fundamental gpdied science, on the one hand,
and engineering, on the other, the two fields ateglistinct. Scientists attempt to
explain phenomena, and engineers use any knowledieding that produced by
scientists, to construct solutions to problems.iEggying research is different to
scientific research because it typically deals witbblems in which the basic science
is well understood, but the problems are too comfuebe solved exactly. What
engineering research does is find approximatioriedgroblems that can be solved,
for example, by using semi-empirical methods suchaameter variation. Put
simply, “scientists build in order to learn, bueténgineer learns in order to buiftl.”

The internal structure of engineering comprisedaoliewing elements; engineering
science, design and development and managementrgawisation. Engineering
science draws together the results of differerdrgic disciplines to provide the
intellectual foundation of engineering. It sets bu&n integrative way principles and
mechanisms from several academic disciplines tesyaically resolve broad classes
of problems. Design and development relies on egpee, intuition and scientific
training to apply these resolutions to particulartylems. Problem resolutions are
transformed into practise through the managemehbaganisation of available
resources, including personnel, physical and sgoiastraints and economics. Indeed,
engineers pioneered modern business administraBesides the close links to
science, the external structure of engineerindpisety related to industry in its
broadest sense and taken together science, industrgngineering are the principle
drivers of technology.

2.2ENGINEERS AND ENGINEERING SPECIALISATIONS

Professional engineers are required to take regplitysfor engineering projects and
programs in the most far reaching sense. This daeduhe reliable functioning of all
materials and technologies used; their integrabdiorm a complete and internally
consistent whole; and the relationship betweemieehsystems and the environment
in which it functions. The latter includes undenstimg the requirements of clients
and of society as a whole; working to optimise ah@&nvironmental and economic
outcomes over the lifetime of the product or progranteracting effectively with the
other disciplines, professions and people invohasd} ensuring that the engineering
contribution is properly integrated into the tatalbf the undertaking.

The work of professional engineers is predominaintigilectual in nature. In the
technical domain, they are primarily concerned \iligh advancement of technologies
and with the development of new technologies aed #pplications through
innovation, creativity and change. Engineers maydoet research concerned with
advancing the science of engineering and with ag@iet) new engineering principles
and technologies. Alternatively, they may contrétd continual improvement in the
practice of engineering, and in devising and updgtine rules that govern it.

EngineersAustralia 2
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Professional engineers have a particular respditgitair ensuring that all aspects of
projects are soundly based in theory and fundarhpnteiple, and for understanding
clearly how new developments relate to establigitadtice and experience and to
other disciplines with which they may interact.

Engineers by their nature are managers. Engineprojgcts require the integration
of technology, physical and human resources, fileonsiderations and factors
external to the project itself. This feature of iegring applies to all projects, but
increases in complexity with project scale. Jussdke case in other disciplines,
engineers accumulate experience as their caremysgsis. Experienced engineers
accumulate both technical and managerial and csgaonal skills and it is this
bundle of attributes which characterize engineesmgeer paths. It should not surprise
anyone that engineers move into positions, inclydie formation of their own
enterprises, associated with engineering manageamengeneral managemént.

Engineering and engineers permeate every aspewaérn industrial economies. As
societies have increased in the sophisticatiohaif £volution and development,
different fields of engineering have also been e to deal with new and
emerging problems. Australian Universities now pffeurses in such diverse fields
as the following.
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2.3 THE ENGINEERING PROFESSION

Engineers Australizegards the engineering profession as all indalsliormally
qualified as engineers and utilising these skillengineering practices, in
engineering research, in teaching engineering mugemeral management of
engineering related enterprises. There is no fqrafétial definition of the
engineering profession, or for that matter, anygssion, that is used in Australian
official statistics. In the absence of an offiaiefinition, this section uses the
Engineers Australiaefinition to estimate the size and distributidrthe engineering
profession in Australia.

Before continuing it is essential to draw out tisidction between thEngineers
Australiadefinition of the engineering profession and tbeaept ofoccupationas
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used by the Australian Bureau of Statistics (AB3)e Engineers Australiaefinition
emphasizes the attributes of particular individualgarticular, the training and skills
in engineering theory and practice acquired andractated by them. In contrast, the
concept of occupation used by the ABS attributdissknd skill levels to théasks
andjobswhich build into occupations

The ABS emphatically emphasizes that occupatidkitié sire not attributes of
individuals! An example will help clarify this. The skikvel required for the
occupation ASCO 2124 Civil Engineer is a Bachekygrée or higher in civil
engineering and, an individual is said to be al@&wgineer when he or she is
predominantly engaged with a set of tasks assatiaitty ASCO 2124. An individual
who holds a Bachelor degree in civil engineeringl @who has at least 5 years
practical experience and is in charge of a majastaction company is unlikely to
be predominantly engaged with the tasks assocweitbtdASCO 2124. It is more
likely that he or she would be allocated to ASCQZA General Manager if the tasks
undertaken are predominantly to do with runningabmpany, or to ASCO 1221
Engineering Manager, if the tasks undertaken agdgminantly to do with running
one of the company’s large construction sites.

The three occupations, ASCO 2124, ASCO 1112 and@%$221, have the common
skill level requirement, a Bachelors Degree inl@vigineering, but are differentiated
by the nature of the tasks predominantly underta&ed in the case of the two
management occupations, by having at least 5 geg@esrience. This example
illustrates a common career path for Civil Engisedihere are many corresponding
examples in other disciplines and occupationati§ielhe characteristic feature of all
these situations is that the individuals concemeedgin part of the Engineering
Profession. Unfortunately, this distinction betwélee Engineering Profession and
ABS engineering occupations is not always undedstoa may result in
inappropriate analyses and conclusions; that itherethe General Manager nor the
Engineering Manager would be classified as an esgjreven though an essential
gualification for these positions is that the indixals occupying them must be
professional engineers.

24ESTIMATESOF THE SIZE OF THE ENGINEERING PROFESSI ON

The size of the engineering profession in Austradia been estimated Bygineers
Australiafrom ABS Census dditaThis is not the preferred way to do this. Giviee t
opportunity,Engineers Australiavould emulate the specialised survey methods used
by the National Science Board in the United Sfafelis sophisticated data set
enables comprehensive analyses of the educatigipgment and career paths of
engineers and scientists to be undertaken. Theegis\part of the United States
Science, Engineering and Innovation policy. Howegeren Australian

circumstances, data of this sophistication is ratlable and it is necessary to
estimate the best available surrogate.

Table 2.1 sets out estimates of the size of thenergng profession in Australia. The
engineering profession in 2001 numbered 150,40@iohahls qualified at the
Bachelor Degree level. This measure is unablederidninate between four year
Bachelor in Engineering Degrees and three year@®@acin Engineering Technology
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Degrees and accordingly, Professional Engineer€agtheering Technologists are
both included. The Engineering Team, which alst¢uthes Engineering Associates
who hold Undergraduate Diplomas and Associate Bsgmumbered 267,538 in
2001.

TABLE 2.1
THE ENGINEERING PROFESSION, 2001

QUALIFICATION ENGINEERING ENGINEERING OTHER TOTAL
HOME OCCUPATIONS | RELATED OCCUPATIONS | OCCUPATIONS

POST-GRAD. 4564 13626 9636 27826

BACHELOR 23368 50471 48744 122583

SUB TOTAL 27932 64097 58380 150409

UNDERGRAD. 5869 36119 75141 117129

TOTAL 33801 100216 133521 267538

Source: Estimated unpublished 2001 Census data supplied by the ABS

Engineering home occupations are those closelyceged with the essential
qualification for that occupation. In the exampledle previous sub-section, a Degree
in civil engineering is a requirement for the ocatipn ASCO 2124 Civil

Engineering, thus ASCO 2124 is the home occupdtionivil engineers. Similarly,

in the example ASCO 1112 General Manager and ASEX) Engineering Manager
are related occupations, that is, occupations iiclwéingineering qualifications and
experience are necessary, but where predomindreliasks undertaken are not solely
related to these qualifications and skills.

Engineers Australispecified the related occupations in Table 2.hgifhe outcomes
of the research sponsored by the United StatesitScience Boatl Support for
this selection was the Engineers job functions ntejploby the Association of
Professional Engineers, Scientists and ManagerE&MRA) in its twice annual
surveys of engineering salariésTable 2.2 shows the range and distribution of job
functions for the decade 1996 to 2005. This Tab&s how complex engineering
positions are and provides some insight into tiffecdlties inherent in defining and
classifying them. Table 2.1 still has a relativelgh number of engineers in the
“other occupations” category. Many of these occpggition not unlike the examples
of the General Manager and the Engineering Mandigeussed above, for example, a
sales and marketing executive specialising in exgging equipment. However, it is
also likely that some included in the “other ocdigres” category are qualified
engineers not employed in ways in the least p&evaat to the skills they hold. This
requires further research.

EngineersAustralia 5
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TABLE 2.2

JOB FUNCTIONS UNDERTAKEN BY ENGINEERS 1996 TO 2005

IJun—OO

FUNCTION Jun-96 ] Jun-97 JJun-98 Pun-99 un-01  Jun-02 JJ un-03 ] Jun-04 JJun-05
CONSTRUCTION SUPERVISION 204 229 261 199 207 188 171 211 214 185
DESIGN OF EQUIP./ PROCESSES 469 455 538 455 406 412 367 355 385 361
MANAGEMENT 938 1224 1136 1081 906 976 1021 1005 1105 947
PRODUCTION QUALITY ETC 406 392 406 373 306 324 299 290 301 290
PROJECT STUDY & ANALYSIS 330 363 394 323 290 310 303 327 353 308
RESEARCH & DEVELOPMENT 330 294 356 295 313 311 273 283 271 247
SALES & MARKETING 104 89 123 109 82 84 90 58 51 57
TEACHING & TRAINING 48 46 44 22 16 18 18 22 24 21
OTHER 363 317 330 277 225 274 264 283 300 276
TOTAL 3192 3409 3588 3134 2751 2897 2806 2834 3004 2692
FUNCTION Jun-96 JJun-97 JJun-98 Pun-99 IJun-OO un-01  Jun-02 JJ un-03 ] Jun-04 JJun-05
CONSTRUCTION SUPERVISION 6.4 6.7 7.3 6.3 7.5 6.5 6.1 7.4 7.1 6.9
DESIGN OF EQUIP./PROCESSES 14.7 13.3 15.0 14.5 14.8 14.2 13.1 12.5 12.8 13.4
MANAGEMENT 29.4 35.9 31.7 34.5 32.9 33.7 36.4 35.5 36.8 35.2
PRODUCTIO QUALITY ETC 12.7 11.5 11.3 11.9 11.1 11.2 10.7 10.2 10.0 10.8
PROJECT STUDY & ANALYSIS 10.3 10.6 11.0 10.3 10.5 10.7 10.8 11.5 11.8 11.4
RESEARCH & DEVELOPMENT 10.3 8.6 9.9 9.4 11.4 10.7 9.7 10.0 9.0 9.2
SALES & MARKETING 3.3 2.6 3.4 3.5 3.0 2.9 3.2 2.0 1.7 2.1
TEACHING & TRAINING 1.5 1.3 1.2 0.7 0.6 0.6 0.6 0.8 0.8 0.8
OTHER 11.4 9.3 9.2 8.8 8.2 9.5 9.4 10.0 10.0 10.3
TOTAL 100.0 J 100.0 J 100.0 } 100.0 } 100.0 ] 100.0 } 100.0 J 100.0 } 100.0 ] 100.0

Source: APESMA, Professional Engineer Remuneration Survey Report, various issues

Some of the issues which further research intddtieer occupations” category may

clarify include.

* Some related occupations have not been adequdtsitified and are included

in the other occupations group.

Some qualified engineers may have accepted nome&gng occupations, but
should be considered part of the profession fagretad policy addressing
engineering skill shortages.

Some individuals may be overseas qualified engsediose qualifications
have not been recognised and could be considengotastially part of the
profession with remedial training. At a time oflikshortage, this is a second
target group for retraining policy action.

There will be some over-estimation of the professie a result of
inappropriate self-identification in the Census anthe genuine non-
practicing engineers.

EngineersAustralia 6
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Some of these may result in over-estimation ofsike of the Engineering Profession.
However, the Census data also contains a majocsairunderestimation of the
Engineering Profession. Census respondents ard &sletate their highest post-
school qualification and assignment to educatifiel is based on the response. This
approach appears to assume that higher educattba engineering profession will

be undertaken only within the engineering disciplifihis is a poor assumption
because Engineers frequently undertake post-gradoatses in non-engineering
subjects, for example, Post- graduate Diplomas @stbts Degrees in business related
disciplines. An engineer who does this would ditese as the highest post-school
gualification and be assigned to the business ¢idinckeld rather than to

engineering. In the USA 48% of engineering graduateo earned Masters degrees
did so in either business or scietfceThe APESMA salary surveyisshow that in

June 2001, 21.1% of Australian Engineers had dcatibns higher than a Bachelors
Degree in a non-engineering discipline. While thgpprtion is not as high as in the
USA, it serves to illustrate how serious the unelgimate is.

In summary, the estimates madeHrgineers Australiare not a preferred approach.
However, these estimates are more credible, frpwliay perspective, than reliance
on the numbers occupying ABS engineering occupstibarther research is needed
to refine sources of under-estimation and overresion.

2.5WOMEN IN THE ENGINEERING PROFESSION

Table 2.3 shows the gender composition of the eséisnof the engineering profession
presented in the previous sub-section. The brotidrpaacross occupational groups is
much the same as in Table 2.1. At just under 10%hevoare a relatively small
proportion of the engineering profession. The propo of women engineers is

higher at the professional level than at the aasedevel. Women are also a higher
proportion of theother occupationgroup.

2.6 THE ENGINEERING PROFESSION IN THE STATESAND TERRITORIES

Tables 2.4 through to 2.11 present estimates odigéneering profession in all States
and Territories consistent with the estimates ibld&.1.0ne measure of distribution
is to compare State shares of the engineering $siofie to States shares of GDP.
NSW and Victoria had shares of the engineeringgasibn in excess of State GDP
share. Queensland, South Australia, Tasmania anNarthern Territory had
engineering profession shares lower than GDP sWéestern Australia and the ACT
were in line with GDP shares. Nearly three-quartéérsomen engineers were in
either NSW or Victoria. In all other cases the shairwomen engineers was
appreciably lower than State GDP shares.

EngineersAustralia 7
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TABLE 2.3

THE ENGINEERING PROFESSION, 2001, BY GENDER

MALES
ENGINEERING ENGINEERING OTHER TOTAL
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS
POST-GRADUATE 4256 12404 8346 25006
BACHELOR 21476 46277 41551 109304
SUB TOTAL 25732 58681 49897 134310
UNDERGRAD. QUAL. 5773 34548 67141 107462
TOTAL 31505 93229 117038 241772
FEMALES
ENGINEERING ENGINEERING OTHER TOTAL
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS
POST-GRADUATE 308 1222 1290 2820
BACHELOR 1892 4194 7193 13279
SUB TOTAL 2200 5416 8483 16099
UNDERGRAD. QUAL. 96 1571 8000 9667
TOTAL 2296 6987 16483 25766
FEMALE SHARE
ENGINEERING ENGINEERING OTHER TOTAL
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS
POST-GRADUATE 6.7 9 13.4 10.1
BACHELOR 8.1 8.3 14.8 10.8
SUB TOTAL 7.9 8.4 14.5 10.7
UNDERGRAD. QUAL. 1.6 4.3 10.6 8.3
TOTAL 6.8 7 12.3 9.6

Source: Estimated from unpublished 2001 Census data supplied by the ABS

EngineersAustralia
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TABLE 2.4

THE ENGINEERING PROFESSION IN NSW IN 2001

MALES
ENGINEERING ENGINEERING OTHER TOTAL
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS
POST-GRADUATE 1641 4891 3457 9989
BACHELOR 6523 17728 16770 41021
SUB TOTAL 8164 22619 20227 51010
UNDERGRAD. QUAL. 1932 10606 22081 34619
TOTAL 10096 33225 42308 85629
FEMALES
ENGINEERING ENGINEERING OTHER TOTAL
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS
POST-GRADUATE 130 479 542 1151
BACHELOR 535 1732 3231 5498
SUB TOTAL 665 2211 3773 6649
UNDERGRAD. QUAL. 47 585 2961 3593
TOTAL 712 2796 6734 10242
TOTAL
ENGINEERING ENGINEERING OTHER TOTAL
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS
POST-GRADUATE 1771 5370 3999 11140
BACHELOR 7058 19460 20001 46519
SUB TOTAL 8829 24830 24000 57659
UNDERGRAD. QUAL. 1979 11191 25042 38212
TOTAL 10808 36021 49042 95871

Source: Estimated fom unpublished 2001 Census data supplied by the ABS
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TABLE 2.5
THE ENGINEERING PROFESSION IN VICTORIA IN 2001

MALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 999 3564 2398 6961
BACHELOR 5505 12855 11235 29595
SUB-TOTAL 6504 16419 13633 36556
UNDERGRAD. QUAL. 1795 9192 17578 28565
TOTAL 8299 25611 31211 65121
FEMALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 70 388 409 867
BACHELOR 590 1399 2253 4242
SUB-TOTAL 660 1787 2662 5109
UNDERGRAD. QUAL. 27 409 2479 2915
TOTAL 687 2196 5141 8024
TOTAL
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 1069 3952 2807 7828
BACHELOR 6095 14254 13488 33837
SUB-TOTAL 7164 18206 16295 41665
UNDERGRAD. QUAL. 1822 9601 20057 31480
TOTAL 8986 27807 36352 73145

Source: Estimated unpublished 2001 Census data supplied by the ABS

EngineersAustralia
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TABLE 2.6

THE ENGINEERING PROFESSION IN QUEENSLAND IN 2001

MALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 751 1618 1066 3435
BACHELOR 4130 6365 5768 16263
SUB-TOTAL 4881 7983 6834 19698
UNDERGRAD. QUAL. 856 6046 12526 19428
TOTAL 5737 14029 19360 39126
FEMALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 49 134 132 315
BACHELOR 328 409 681 1418
SUB-TOTAL 377 543 813 1733
UNDERGRAD. QUAL. 8 210 965 1183
TOTAL 385 753 1778 2916
TOTAL
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 800 1752 1198 3750
BACHELOR 4458 6774 6449 17681
SUB-TOTAL 5258 8526 7647 21431
UNDERGRAD. QUAL. 864 6256 13491 20611
TOTAL 6122 14782 21138 42042

Source: Estimated unpublished 2001 Census data supplied by the ABS
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TABLE 2.7

THE ENGINEERING PROFESSION IN SOUTH AUSTRALIA IN 20 01

MALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 186 677 462 1325
BACHELOR 1468 2753 2608 6829
SUB-TOTAL 1654 3430 3070 8154
UNDERGRAD. QUAL. 335 2454 4540 7329
TOTAL 1989 5884 7610 15483
FEMALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 9 61 47 117
BACHELOR 104 196 333 633
SUB-TOTAL 113 257 380 750
UNDERGRAD. QUAL. 7 74 419 500
TOTAL 120 331 799 1250
TOTAL
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 195 738 509 1442
BACHELOR 1572 2949 2941 7462
SUB-TOTAL 1767 3687 3450 8904
UNDERGRAD. QUAL. 342 2528 4959 7829
TOTAL 2109 6215 8409 16733

Source: Estimated unpublished 2001 Census data supplied by the ABS

EngineersAustralia
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TABLE 2.8

THE ENGINEERING PROFESSION IN WESTERN AUSTRALIA IN 2001

MALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 489 1023 573 2085
BACHELOR 3045 4756 3573 11374
SUB-TOTAL 3534 5779 4146 13459
UNDERGRAD. QUAL. 627 4270 7023 11920
TOTAL 4161 10049 11169 25379
FEMALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 40 97 101 238
BACHELOR 270 325 494 1089
SUB-TOTAL 310 422 595 1327
UNDERGRAD. QUAL. 4 212 856 1072
TOTAL 314 634 1451 2399
TOTAL
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 529 1120 674 2323
BACHELOR 3315 5081 4067 12463
SUB-TOTAL 3844 6201 4741 14786
UNDERGRAD. QUAL. 631 4482 7879 12992
TOTAL 4475 10683 12620 27778

Source: Estimated unpublished 2001 Census data supplied by the ABS
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TABLE 2.9

THE ENGINEERING PROFESSION IN TASMANIA IN 2001

MALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 53 123 102 278
BACHELOR 320 518 580 1418
SUB-TOTAL 373 641 682 1696
UNDERGRAD. QUAL. 105 778 1447 2330
TOTAL 478 1419 2129 4026
FEMALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 3 9 9 21
BACHELOR 27 27 49 103
SUB-TOTAL 30 36 58 124
UNDERGRAD. QUAL. 3 22 126 151
TOTAL 33 58 184 275
TOTAL
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS J TOTAL
POST-GRADUATE 56 132 111 299
BACHELOR 347 545 629 1521
SUB-TOTAL 403 677 740 1820
UNDERGRAD. QUAL. 108 800 1573 2481
TOTAL 511 1477 2313 4301

Source: Estimated unpublished 2001 Census data supplied by the ABS
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TABLE 2.10

THE ENGINEERING PROFESSION IN THE NORTHERN TERRITORY IN 2001

MALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS | TOTAL
POST-GRADUATE 26 73 39 138
BACHELOR 177 288 233 698
SUB-TOTAL 203 361 272 836
UNDERGRAD. QUAL. 42 336 762 1140
TOTAL 245 697 1034 1976
FEMALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS | TOTAL
POST-GRADUATE - 16 9 25
BACHELOR 14 27 42 83
SUB-TOTAL 14 43 51 108
UNDERGRAD. QUAL. - 21 61 82
TOTAL 14 64 112 190
TOTAL
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS | TOTAL
POST-GRADUATE 26 89 48 163
BACHELOR 191 315 275 781
SUB-TOTAL 217 404 323 944
UNDERGRAD. QUAL. 42 357 823 1222
TOTAL 259 761 1146 2166
Source: Estimated unpublished 2001 Census data supplied by the ABS
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TABLE 2.11
THE ENGINEERING PROFESSION IN THE AUSTRALIAN CAPITA L TERRITORY IN 2001

MALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS | TOTAL
POST-GRADUATE 111 435 249 795
BACHELOR 308 1014 784 2106
SUB-TOTAL 419 1449 1033 2901
UNDERGRAD. QUAL. 81 866 1184 2131
TOTAL 500 2315 2217 5032
FEMALES
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS | TOTAL
POST-GRADUATE 7 38 41 86
BACHELOR 24 79 110 213
SUB-TOTAL 31 117 151 299
UNDERGRAD. QUAL. - 38 133 171
TOTAL 31 155 284 470
TOTAL
ENGINEERING ENGINEERING OTHER
QUALIFICATION HOME OCCUPATIONS | RELATED OCCUPATIONS JOCC UPATIONS | TOTAL
POST-GRADUATE 118 473 290 881
BACHELOR 332 1093 894 2319
SUB-TOTAL 450 1566 1184 3200
UNDERGRAD. QUAL. 81 904 1317 2302
TOTAL 531 2470 2501 5502

Source: Estimated unpublished 2001 Census data supplied by the ABS
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3. ENGINEERING EDUCATION

3.1 YEAR 12 ENROLMENTSIN ENGINEERING ENABLING SUBJECTS

Engineering education typically begins with subjgwice in senior High School
years. University Degrees in Engineering normadiyuire, among other things,

Higher School Certificate, or equivalent, Englistgthematics, Physics and
Chemistry. Table 3.1 presents data collated by#j@artment of Education, Science

and Training as part of its administration of Sdedeunding Programs.

TABLE 3.1
YEAR 12 SUBJECT ENROLMENTS, AUSTRALIA, 1995 TO 2004

SUBJECT 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
ENGLISH 158027 ] 165278 ] 165863 ] 164378 ] 167381 ] 170544 ] 180276 ] 182758 | 185163 | 184789
MATHEMATICS 152019 ] 154534 ] 156903 ] 152794 ] 155722 162488 171185 173330 | 174042 | 174060
SOCIETY & ENVIRONMENT ] 191427 198497 ] 195338 185981} 191195} 202180} 191533 ] 194303 ] 196740 ] 196651
PHYSICS & CHEMISTRY 67130 | 67235 | 68008 | 65405 | 65387 | 66504 | 65199 | 64271 | 66283 | 67401
OTHER SCIENCES 80020 | 79423 | 79158 | 77921 | 78955 | 80098 | 78398 | 78652 § 79770 | 80356
ARTS 56420 | 59544 | 61210 | 60944 | 63980 | 69653 | 73276 | 75322 | 76543 | 76387
LOTE 24198 | 24670 | 24741 | 23806 | 24051 | 24562 | 26102 | 26143 | 26719 | 27551
ICT 31353 | 34182 | 35452 | 36087 | 37822 | 42640 | 47464 | 45844 | 42330 | 35698
OTHER TECHNOLOGY 39674 | 34283 | 35313 | 34556 | 36103 | 42124 | 48903 | 35170 § 51938 | 50970
PHYSICAL EDUCATION 25389 | 36055 | 37432 | 37120 | 37596 39983 | 45142 | 47832 | 49221 | 50359
Source: Department of Education, Science and Training, Literature Review in Support of DEST SET
Skills Audit, 2006, forthcoming
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FIGURE 3.1: SHARES OF YEAR 12 STUDENTS STUDYING ENG INEERING
ENABLING SUBJECTS
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One of the difficulties with these data is that lineel of study within any given
discipline is not evident and accordingly they ddanly be seen as indicative of
broad trends. Figure 3.1 illustrates the trends the past decade for the share of
students studying engineering enabling coursescéimiparative purposes the base
line for this proportion has been taken as the ramstudying English. When
compared to enrolments in engineering coursegéne in Physics and Chemistry
enrolments may become a concern in the future.

3.2UNIVERSITIES OFFERING ENGINEERING COURSES

In 1994, there were 34 Australian Universities thfééred engineering courses to
Australian domestic students. Overall enrolmerdarhestic engineering students was
42,644 and this was 7.8% of the enrolment of doimesidents in all courses. By
1999, Macquarie University in NSW had begun offgramgineering, increasing
institutional numbers by one. Enrolments of doneestiidents increased marginally to
43,370 which was less than one-half percent annuatld the share of domestic
engineering students fell to 7.2%. Over the nex fiears, Charles Sturt University
and Southern Cross University in NSW commencedneeging courses, as did the
University of Notre Dame in Western Australia. Datie engineering enrolment
grew by just under 4000; largely through growthhia established Universities in
NSW and Western Australia. Even so, the share ofedtic engineering students fell
to 6.6%. The Universities offering engineering cas to domestic students and their
enrolments in 1994, 1999 and 2004 are set out leT& 2A.

Most Universities expanded their enrolments of eegring students by accepting
overseas students. Only a handful chose not ta gas direction. The enrolments of
overseas students by universities offering engingerourses are presented in Table
3.2B and the impact of the combined enrolment ohelstic and overseas students is
presented in Table 3.2C. In 1994, there were 4%@8seas students enrolled in
Australian engineering courses. This was some @bfte total enrolment in
engineering, while overseas engineering studemgpdeed 11.1% of all overseas
students in Australia.

Over the next 5 years, the number of overseas eedirg students grew by nearly
two-thirds and accounted for most of the growtkhie engineering student
population. The growth of overseas student enrotrimeather disciplines, however,
was stronger and the proportion of engineeringesitslamong overseas students fell
from 11.1% in 1994 to 8.7% in 1999.

The numbers of overseas engineering students gygidly in the five years to 2004,
rising to 18,202. This accounted for about threargprs of the growth of engineering
enrolments in Australian Universities. The moreidggace of enrolling overseas
students in non-engineering disciplines continusdithe engineering share of
overseas students fell further to 8.0%.
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TABLE 3.2A
UNIVERSITIES OFFERING ENGINEERING, STUDENTS ENROLLED, 1994, 1999 AND 2004

DOMESTIC STUDENTS

INSTITUTION 1994 1999 2004
Avondale College 0 0 0
Charles Sturt University 0 0 31
Macguarie University 0 7 86
Southern Cross University 0 0 3
University of New Enagland 73 90 49
University of NSW 3750 3748} 5160
University of Newcastle 1402 1370 1182
University of Sydney 2168 2019 2471
University of Technology, Sydney 3086 2978 2749
University of Western Sydney 609 863 1202
University of Wollongong 1566 1259 1285
INEW SOUTH WALES 12654 12334 14218]
Deakin University 330 906 955
La Trobe University 752 543] 500
Monash University 3492 2969 2773
Royal Melbourne Institute of Technology 3379 3650 3134
Swinbourne University of Technology 2162 1695 2486
University of Melbourne 2206 3076 2974
University of Ballarat 417 224 207
Victoria University of Technology 1587 1174 985
VICTORIA 14325 14237 14014
Central Queensland University 509 820 722
Griffith University 555 873] 1004
James Cook University 411 472 494
Queensland University of Technology 2371 1833 2293
University of Queensland 2057 2194 2332
University of Southern Queensland 1881 1865 1961
QUEENSLAND 7784 8057 8806
Curtin University of Technology 1534 2031 2194
Edith Cowan University 102 219 359
Murdock University 104 200 220
University of Notre Dame 0 0 8]
University of Western Australia 1534 1768 1928
WESTERN AUSTRALIA 3274 4218 4709
Elinders University 135 244] 219
University of Adelaide 1005 1233' 1662
Univerity of South Australia 1841 1_263 1152
SOUTH AUSTRALIA 2981 2740 3033
Australian Maritime College 180 234 707
University of Tasmania 455 405 442
TASMANIA 635 639 1149
Charles Darwin University 60 80 70
NORTHERN TERRITORY 60 80| 70
Australian Defense Force Academy 359 509 609
Australian National University 305 384 647
University of Canperra 267 172. 70
AUSTRALIAN CAPITAL TERRITORY 931 1065 1326
Australian Domestic Enqineerinq Students 42644 43370 4 7325
Total Australian Domestic Students 544941 603156 71642 2

Source: Unpublished DEST statistics supplied to Eng ineers Australia
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TABLE 3.2B
UNIVERSITIES OFFERING ENGINEERING, STUDENTS ENROLLED, 1994, 1999 AND 2004

OVERSEAS STUDENTS

INSTITUTION 1994 1999 2004
Charles Sturt University 0 0 0
Macquarie University 0 0 17
Southern Cross University 0 0 0
University of New England 3 23 2
University of NSW 922 1126 2136
University of Newcastle 90 110 914
University of Sydney 177 313 755
University of Technology, Sydney 45 205 798
University of Western Sydney 27 144 378
University of Wollongong 237 211 525
INEW SOUTH WALES 1521 2132 5525
Deakin University 2 95 325
La Trobe University 23 51 211
Monash University 589 637 1478
Royal Melbourne Institute of Technology 600 1083 1599
Swinbourne Institute of Technology 103 251 958
University of Melbourne 272 742 1261
University of Ballarat 23 4 98
Victoria University of Technology 52 53 423
VICTORIA 1664 2916 6353
Central Queensland University 35 83 7
Griffith University 21 84 364
James Cook University 15 25 76
Queensland University of Technology 222 439 758
University of Queensland 126 214 573
University of Soutern Queensland 41 160 692
QUEENSLAND 460 1005 2470
Curtin University of Technology 173 291 1181
Edith Cowan University 8 35 81
Murdock University 0 1 25
University of Notre Dame 0 0 0
University of Western Australia 155 170 329
WESTERN AUSTRALIA 336 497 1616
Flinders University 6 9 66
University of Adelaide 103 320 647
University of South Australia 180 1_29 1099
SOUTH AUSTRALIA 289 458 1812
Australian Maritime College 7 36 70
University of Tasmania 127 104 179
TASMANIA 134 140 249
Charles Darwin University 4 4 5
NORTHERN TERRITORY 4 4 5
Australian Defense Force Academy 26 27 28
Australian National University 53 36 138
University of Canberra 16 11 6
AUSTRALIAN CAPITAL TERRITORY 95 74 172
Total Overseas E_ngjneerinq Students 4503 72_26 18202
All Overseas Students 40494 83111] 228555
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TABLE 3.2C
UNIVERSITIES OFFERING ENGINEERING, STUDENTS ENROLLED 1994, 1999 AND 2004

ALL STUDENTS

INSTITUTION 1994 1999 2004
Avondale College 0 0 0
Charles Sturt University 0 0 31
Macquarie University 0 7 103])
Southern Cross University 0 0 3
University of New Enagland 76 113) 51
University of NSW 4672 4874 7296
University of Newcastle 1492 1480 2096
University of Sydney 2345 2332 3226
University of Technology, Sydney 3131 3183 3547
University of Western Sydney 636 1007 1580
University of Wollongong 1803 1470 1810
INEW SOUTH WALES 14175 14466 19743)
Deakin University 332 1001 1280
La Trobe University 775 594 711
Monash University 4081 3606 4251
Roval Melbourne Institute of Technology 3979 4733 4733
Swinbourne University of Technology 2265 1946 3444
University of Melbourne 2478 3818} 4235
University of Ballarat 440 228] 305,
Victoria University of Technology 1639 1227 1408
VICTORIA 15989 17153 20367
Central Queensland University 544 903 729
Griffith University 576 957 1368
James Cook University 426 497 570
Queensland University of Technology 2593 2272 3051
University of Queensland 2183 2408 2905
University of Southern Queensland 1922 2025 2653
QUEENSLAND 8244 9062 11276
Curtin University of Technology 1707 2322 3375
Edith Cowan University 110 254 440
Murdock University 104, 201 245
University of Notre Dame 0 0 8]
University of Western Australia 1689 1938 2257
WESTERN AUSTRALIA 3610 4715 6325
Flinders University 141 253 285
University of Adelaide 1108 1553 2309
University of South Australia 20& 1392 | 2251
SOUTH AUSTRALIA 3270 3198] 4845
Australian Maritime College 187 270 777
University of Tasmania 582 509 621
TASMANIA 769 779 1398]
Charles Darwin University 64 84 75
NORTHERN TERRITORY 64 84 75
Australian Defense Force Academy 385 536 637
Australian National University 358 420 785
University of Canberra 283 183] 76
AUSTRALIAN CAPITAL TERRITORTY 1026 1139 1498
Total Australian Engineering Students 47147 50596 6552 7
Total All Australian Students 585435 686267 944977

Source: Unpublished DEST statistics supplied to Eng ineers Australia
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3.3 STUDENTS COMMENCING ENGINEERING COURSES

This sub-section considers commencing, or new gr@ots in engineering courses in
contrast to the focus on total enrolments, or stugepulations in engineering
covered in the previous sub-section. Table 3.3gmtsscommencing engineering
enrolments, by States and Territories and citizgns$br the period 1994 to 2004. The
dominant trends in this Table are illustrated igufe 3.2. Commencing enrolments
for domestic students was relatively stagnant tivisrdecade. The distribution of
commencing enrolments varied by State and Terraoiy by the growth in overseas
students studying in Australia.

TABLE 3.3
COMMENCING ENGINEERING STUDENTS BY STATE AND CITIZE NSHIP, 1994 TO 2004

DOMESTIC STUDENTS

STATE 1994] 1995] 1996] 1997| 1998| 1999] 2000] 2001] 2002] 2003| 2004
NEW SOUTH WALES 3679] 3815] 3694| 3765| 3796] 3702] 3802] 3962)] 3896] 3832] 3729
VICTORIA 4568) 4677| 4601] 4711] 4358] 4207] 4024] 4435] 4198] 4031 3781
QUEENSLAND 2610] 2462] 2660] 2691| 2673| 2814] 2654] 2837] 2740] 2755] 2812
WESTERN AUSTRALIA 991 1045] 1032 1263) 12771 1307 1217 1186] 1261] 1325] 1369
SOUTH AUSTRALIA 920] 863] 851] 907] 853] 897] 816] 936] 907]| 918] 887
TASMANIA 235] 2101 180f 204| 211} 256] 211] 3321 7271 738] 698
NORTHERN TERRITORY 20 29 52 38 38 33 24 21 26 26 57
AUSTRALIAN CAPITAL TERRITORY 340 | 346 | 423 ] 381 | 314 | 266 | 286 ] 322 416] 408] 409
AUSTRALIA 13363 ]13447 113493 13960 13520 13482 13034 14031 114171 14033] 13742

OVERSEAS STUDENTS

STATE 1994 | 1995 | 1096 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
NEW SOUTH WALES se2| esal 783] 832] 82| 982| 1207] 1700] 2179] 2410] 2150
VICTORIA s54] 763] 875| 984 s8s0| 1218| 1275] 1819] 2039| 2026| 2549
QUEENSLAND 220] 302] 365| 404| 457] 490] 538] 968] 1052f 1136f 1011
WESTERN AUSTRALIA 122] 161) 156f a7a| 130] 3177] 18| 263| 374 526 701
SOUTH AUSTRALIA 108] 110f 140f 120] 115| 98| 180| 402| 513] 621 814
TASMANIA so] 43| 36 40| 51| 56| 70| 85| 107)] 95| 124
NORTHERN TERRITORY 1 1 1 1 2 1 i o 1 iy s
AUSTRALIAN CAPITALTERRITORY | 40| 371 41| 24| 30| 27] 32| 34| 49| s8] 79
AUSTRALIA 1666 | 2110] 2397 | 2585]| 2467] 3058] 3541 ] 5280 6314] 7783] 7436
ALL STUDENTS
STATE 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 [ 2004
NEW SOUTH WALES 4241 4499 4477| 4507] 4618 4684 5029| 5671] 6075] 6242| 5879
VICTORIA 5122] s440| 5476| 5695| 5208 5425| 5200| 6254| 6237] 6957] 6330
QUEENSLAND 2839] 2764] 3025] 3005| 3130| 3313| 3192] 3805] 37092] 3891| 3823
WESTERN AUSTRALIA 1113] 1206 1188 1434 1416] 1484] 1435] 1449 1635| 1851] 2070
SOUTH AUSTRALIA 1028] 982| 001 1036| 968| 995| 996] 1338 1420| 1539] 1704
TASMANIA 285] 253| 216] 244 262] 312| 281| 417] 834] 833] 822
NORTHERN TERRITORY 21 30l s3] 39| 41| 34 25| 1] 27] 27] 62
AUSTRALIAN CAPITAL TERRITORY | 380 | 3831 464 | 405| 344 293] 318] 356 465 466 488
AUSTRALIA 15029 {15557 15890 | 16545 | 15987 | 16540 {16575 {19311 | 20 485] 21816] 21178

Source: Unpublished DEST statistics supplied to Eng ineers Australia
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FIGURE 3.2 COMMENCING ENGINEERING ENROLMENTS
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Figure 3.2 shows that the trend in commencing &®ging enrolments primarily
reflects the trend in overseas students. The frendw enrolments for domestic
students is static.

A better appreciation of engineering enrolmentdeeis found by rearranging the data
in Table 3.3 by type of course studied. This issgiin Table 3.4. The most
significant trends in this Table relate to commenegts in Bachelor and Coursework
Masters Degrees. These are highlighted in Figw®sar®d 3.4. Figure 3.3 shows the
commencements in Bachelor degree courses whidhdaitomestic population are
the entry level qualification for professional emggring. For the engineering
profession this is the most appropriate measuseiply than overall engineering
completions.

Figure 3.3 shows that until about 1999 there wasall upward trend in the
commencement of domestic students in engineerinhdars degree courses.
However, since then the trend has reversed and emcements of domestic students
have fallen. In contrast, there has been signifigamwth in the numbers of overseas
students commencing Bachelor degree courses antakibeen the driver which has
determined the trend in Bachelor degree commencismen

The second important set of changes is shown iar&ig.4 which shows the trends in
enrolments in Coursework Masters degrees. Whileethas been a modest increase in
the number of domestic students commencing thaseses, the predominant source
of growth has once again come from commencemerdasasteas students. In the
case of domestic students, Masters Degrees deagereering knowledge and so
improve the quality of the engineering professiaut, do not increase the supply of
engineers. For overseas students Coursework Matggrees will have a similar
effect, but, because such degrees also provideeaiua for the degree recipient to

EngineersAustralia 23



The Engineering Profession: A Statistical Overview

utilise Australia’s on-shore visa process for perard migration, may also lead to
increases in the supply of engineers.

TABLE 3.4

COMMENCING ENGINEERING STUDENTS, BY LEVEL OF COURSE, 1994 TO 2004

DOMESTIC STUDENTS

LEVEL OF COURSE 1994] 1995| 1996 1997]| 1998] 1999| 2000] 2001| 2002| 2003| 2004
Doctorates 464 | 437 | 449 ] 511 ] 491 ] 490 556 ] 534 | 614 | 615]| 687

Research Masters 517 | 457 ] 396 | 455 ] 363 | 362 ] 330 | 324 ] 366 | 322 | 347

Coursework Masters 778 | 804 | 720 | 696 | 695 | 659 | 681 | 798 1007 |1007 | 9 64
Graduate Diplomas 878 11022 | 980 | 987 | 702 | 706 | 714 ]11100 | 998 | 1106 J1 017
Bachelors 10236 ]10337 110596 |10982 |10895 |10921 110442 ]10786 |10 278] 10089] 9910
Other Undergraduate 490 ] 390 | 352 | 329 | 374 | 351 | 311 | 489 | 908 | 894 | 81 7
TOTAL 13363]13447]13493]13960]13520 1348913034 14031]14171]14033] 13742
OVERSEAS STUDENTS

LEVEL OF COURSE 1994] 1995| 1996 1997] 1998] 1999) 2000] 2001| 2002| 2003] 2004
Doctorates 197 | 172 ] 143 | 160 | 164 | 165] 176 | 237 | 226 | 257 | 264

Research Masters 115 | 146 | 129 ] 111 ] 114 98 | 112 | 121 ] 140 158 | 203

Coursework Masters 228 | 355 | 361 | 411 | 435 | 641 | 816 1305 1745 [2850 2787
Graduate Diplomas 85 | 129 | 119 | 117 | 121 91 | 183 | 221 | 257 | 148 | 162

Bachelors 1031 | 1297 | 1637 ]| 1781 | 1619 | 2053 | 2234 | 3374 | 3859 | 4280 | 39 36
Other Undergraduate 10 11 8 5 14 12 20 22 87 90 84

TOTAL 1666] 2110| 2397| 2585| 2467| 3060] 3541] 5280| 6314| 7783| 7436
ALL STUDENTS

LEVEL OF COURSE 1994] 1995| 1996 1997] 1998] 1999) 2000] 2001| 2002| 2003] 2004
Doctorates 661 ] 609 | 5921 671] 655 655| 732 | 771 ] 840 ]| 872 ] 951
Research Masters 632 | 603 ] 525 | 566 | 477 | 460 ] 442 | 445 ] 506 | 480 | 550

Coursework Masters 1006 1159 11081 [1107 J1130 |1300 |1497 |2103 |2 752| 3857] 3751
Graduate Diplomas 963 1151 1099 | 1104 | 823 | 797 | 897 | 1321 |1255 |12 54] 1179
Bachelors 11267 111634 112233 |12763 |12514 |12974 112676 |14160 |14 137] 14369] 13846
Other Undergraduate 500 | 401 | 360 | 334 | 388 | 363 | 331 | 511 | 995 | 984 | 90 1
TOTAL 15029]15557]15890] 16545]15987 | 16549| 16575 19311]20485]21816] 21178

Source: Unpublished DEST statistics supplied to Eng

ineers Australia

FIGURE 3.3: BACHELOR DEGREE COMMENCEMENTS
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FIGURE 3.4: COURSEWORK MASTERS COMMENCEMENTS
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TABLE 3.5

COMMENCING DOMESTIC ENGINEERING STUDENTS, BY EQUITY GROUPS

EQUITY GROUP (Number) 19941 1995] 1996] 1997 ] 1998§ 1999] 2000] 2001] 2002] 2003} 2004
Non-English Background 2035 119 P046 J1900 J1651 [428 1310 N1 242) 1174] 1184) 1086
Students with Disabilities 0 0 1206 1266 1236 1252 §262 §258 1290 129 8) 277
Women 1870) 1891) 19271 2067) 20231 2054] 2034§ 2203) 2054] 19481 1851
Indigenous 33 30 36 40 39 50 39 30 53 51 61
Rural 24371 2416) 2387) 25211 24141 24261 2260] 2217 2286] 2175] 2096
Isolated 268 284) 286) 325] 3221 329] 2911 203) 238) 220} 206
Low Socio-economic status 317 P336 P438 p374 PpP379 P373 P1 20) 2352] 2284) 2306] 2067
All Equity Groups r8960 r9076 r9326 r9493 r9064 r8912 ESlG 8505 |83 79] 8182] 7583
All Commencing Students %363 *447 *493 960 13520 %4 82| 13034§ 14031} 14171} 14033] 13742
Equity group share (%) 67.1 | 67.3 ] 69.1 68 67 |66.1 1638 ]60.6 |5 9.II 58.3 55.5'

Source: Unpublished DEST statistics supplied to Eng

ineers Australia

Table 3.5 presents the numbers of domestic studentsnencing engineering courses
from different social groups. These data relat®tal commencements and may
include elements of double-counting because somieiduals could be categorised to
more than one group. The new enrolment of womerilhetsiated around 14% with a
peak of 15.7% in 2001.
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TABLE 3.6
TOTAL ENGINEERING STUDENT ENROLMENT, BY LEVEL OF CO URSE, 1994 TO 2004

DOMESTIC STUDENTS

Level of award 1994 | 1995 | 1996 | 1997 | 1998 ] 1999 | 2000 | 2001 | 2002 | 2 003] 2004
Doctorates by Research 1581 11748 J1770 |1806 J1865 J1948 J2009 J2 551] 2620] 2838] 3001
Master's by Research 1290 §1212 J1077 11043 | 973 § 941 | 858 | 937 | 968 914] 934
Master's by Coursework 1794 1823 |1751 J1692 1550 1430 J1356 J1 773] 2056] 2250 2295
Other post-graduate 1496 1613 1569 11626 J1183 §1148 J1100 J1836 1840] 2016] 2006
Bachelor 34992 135506 35958 J36764 |37075 §37194 §36793 38830 387 11] 38444] 37819
Other under-graduate 1456 §1152 | 930 | 795 ] 690 | 667 ] 613 | 879 J§1313 |1 249] 1180
[Enabling courses 35 30 13 46 63 42 56 ] 111 91 99 90
TOTAL 42644]43084143068]43772]43399)43370 42785)46917]47599]47810] 47325
OVERSEAS STUDENTS

Level of Award 1994 § 1995 | 1996 ] 1997 | 1998 | 1999 | 2000 | 2001 ]} 2002 | 2 003} 2004
Doctorates by Research 637 ] 609 | 548 | 514 ] 505 ] 501 § 482 | 694 | 754 | 86 1] 984
Master's by Research 252 ] 231 ) 255 | 233 ] 217 ] 204 § 193 | 235 ] 260 ] 281 ] 3 60
Master's by Coursework 329 | 490 | 563 ] 624 ] 650 § 816 J1058 J2026 265 O] 4334] 4809
Other post-graduate 100 § 151 | 144 | 139 ] 137 | 100 § 219 J 321 | 383 | 252 ] 24 0O
Bachelor 3165 ) 3581 | 4129 | 4716 | 5005 | 5589 | 6021 | 8067 § 9497 |10964 J11 640
Other under-graduate 20 23 26 15 18 16 22 38 112 168 169
Enabling courses 0 0 0 0 0 0 0 0 0 0 0
TOTAL 4503) 5085] 5665] 6241] 6533] 7226§ 7995]11381]13656]16860]18202
ALL STUDENTS

Level of Award 1994 11995 11996 § 1997 | 1998 § 1999 | 2000 | 2001 ] 2002 | 2 003] 2004
Doctorates by Courses 2218 12357 2318 12320 12370 2449 §2491 32 45] 3374] 3699] 3985
Master's by Master's 1542 §1443 11332 11276 1190 §1145 J1051 J117 2] 1228] 1195] 1294
Master's by Course 2123 §2313 | 2314 12316 ] 2200 §2246 §2414 §13799 )4 706] 6584] 7104
Other post-graduate 1596 1764 1713 11765 J1320 §1248 1319 J2157 2223) 2268] 2246
Bachelor 38157 |39087 J40087 41480 J42480 2783 §42814 J46897 j482 08] 49408] 49459
Other under-graduate 1476 §1175 | 956 | 810 ] 709 | 683 | 635 | 917 J§1425 |1 417] 1349
Enabling courses 35 30 13 46 63 42 56 111 91 99 90
TOTAL 47147]48169]48133]150013]49932]50596 50780 58298]61255]64670] 65527

Source: Unpublished DEST statistics supplied to Eng ineers Australia

Finally in this sub-section Table 3.6 sets out datdhe engineering student
population, that is, total enrolments, by the leMetourses studied. The totals in this
Table correspond to the totals in Tables 3.2A 2¢3.

3.4 GRADUATES FROM ENGINEERING COURSES

The trends in engineering course commencementaiargred in course completions,
albeit at lower levels. Table 3.7 shows completionsngineering courses by level
and citizenship for the years 1994 to 2003. Thetkeyds, for graduations at
Bachelors Degree and Coursework Masters Degrek Besillustrated in Figures 3.5
and 3.6 respectively.
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TABLE 3.7

ENGINEERING COURSE COMPLETIONS BY LEVEL OF COURSE A ND CITIZENSHIP, 1994 TO 2

DOMESTIC STUDENTS

LEVEL OF COURSE 1994]1995]1996]1997(1998]1999] 2000| 2001| 2002] 2003
Doctorates 168 | 199 | 291 | 329 ] 325 1 320 ] 356 )| 324 | 379 | 422
Research Masters 167 | 177 1180 | 201 | 164 | 144 | 144 | 147 | 147 | 148
Coursework Masters 452 1458 |508 |593 |567 |541 458 636 624 663

Graduate Diplomas 541 |542 | 545 |539 |523 |518 | 424 | 409 | 334 | 411

Bachelors 4859 5292 5289 |5524 |5550 |5264 | 5190 | 6061 | 5721 | 5831
Undergraduate Diplomas 345 340 |205 |170 |141 ]159 121 279 478 36 8
TOTAL 6532]7008| 7018] 7356 ] 727016946 6693] 7856| 7686| 7843
OVERSEAS STUDENTS

LEVEL OF COURSE 1994]1995]1996]1997(1998]1999] 2000| 2001| 2002]| 2003
Doctorate 1221 111 ] 122 ] 142 | 113 | 116 119 97 99 109
Research Masters 94 72 59 60 66 51 46 60 41 46
Coursework Masters 175 ]251 |323 |356 1405 1518 | 594 | 916 |1071 ]1716

Graduate Diplomas 33 | 40 |856 | 159 127 | 36 89 108 150 145
Bachelors 559 ] 631 | 719 | 806 |1009 |1243 | 1423 | 1658 | 1748 | 1997
Undergraduate Diplomas 5 9 12 5 9 11 8 18 40 87

TOTAL 988]1114]132011528|1729(1975] 2279| 2857| 3150| 4100
ALLSTUDENTS

LEVEL OF COURSE 1994]11995]1996]1997(1998]1999| 2000| 2001| 2001]| 2003
Doctorates 300 ] 310 1413|471 1438|436 ]| 475] 421 | 481 | 531
Research Masters 261 | 249 | 239 | 261 | 230 | 195 190 1 207 ) 188 | 194
Coursework Masters 627 1709 831 |949 |972 3059 ]1052 11552 1695 |23 79
Graduate Diplomas 574 1582 | 630 | 698 | 650 | 554 | 513 | 517 | 484 | 556
Bachelors 5418 |5923 |6008 6330 |6559 16507 | 6613 | 7470 | 7469 | 7828
Undergraduate Diplomas 350 |349 |217 175 |150 (170 129 297 519 45 5
TOTAL 7520]18122|8338 8884 89998921 8972]10713[10836|11943

Source: Unpublished DEST statistics supplied to Eng

ineers Australia

FIGURE 3.5: BACHELOR DEGREE COMPLETIONS
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FIGURE 3.6: COURSEWORK MASTERS COMPLETIONS
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The number of domestic students graduating witla@hBlors Degree in Engineering
increased from 4859 in 1994 to 5831 in 2003, are@mse of 972 despite the static
trend in commencements for these courses. Howthaegverage annual increase was
only about 2.0% at a time when the growth of thatfalian economy was typically

in the range 3-4%.

In 1994, only 559 overseas students graduatedantachelors Degree in
Engineering. By 2003, this had grown to 1997, andase of 1438 or an average 25%
annually. When evaluating this outcome, one needske into account the low
starting base, but even so this is strong growth.

Domestic students graduating with Coursework MadbeEgrees in Engineering
increased from 452 in 1994 to 663 in 2003, an @geeemnual growth rate of about
4.7%. However, during this period graduation ofreeas students from these courses
grew from 175 in 1994 to 1716 in 2003, an averageial growth rate of 88%. The
most rapid growth occurred since 2001, when theaiepent of Immigration
commenced accepting on-shore applications fromseeer students in Australia for
permanent migration visas. More information on thsie is provided in Section 6
below.

These changes dominate total graduations from eagimg courses. They show a
significant change in the character of AustraliangiBeering schools has taken place.
In 1994, overseas student graduation at BachetbCanirsework Masters level was
9.8% of all engineering course completions. By 2008 had grown to 31.1%.
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TABLE 3.8
ENGINEERING AWARD COMPLETIONS, BY STATE, 1994 TO 20 03

DOMESTIC STUDENTS

STATE 1994] 1995 1996] 1997] 1998] 1999] 2000{ 2001] 2002] 2003
NSW. 2023] 2129] 2230] 2169] 21271 2053] 1936] 2352] 2166] 2284
Victoria 2084 | 2018 | 2100 | 2455 2325] 2137 ] 2109 | 2593 ] 2258 | 2333

Queensland 1260 ] 1390 1330 ] 1313 1384 ] 1357 ) 1302 1285] 1292 | 1293

WA 496 566 592 564 618 566 595 688 749 798
SA 468 499 434 500 498 438 409 474 533 578
Tasmania 68 143 142 136 107 138 126 212 448 315
NT 3 11 7 12 11 14 9 5 11 2
ACT 130 185 183 207 200 243 207 247 229 240
Australia 6532 | 7008 7018 ] 7356 | 7270 | 6946 | 6693 | 7856 | 7686 | 7843

OVERSEAS STUDENTS

STATE 1994] 1995 1996] 1997] 1998] 1999] 2000{ 2001] 2002} 2003
NSW 367 409 502 488 584 685 793] 1036] 1157] 1513
Victoria 331 374 393 515 515 603 777 891 911 1268

Queensland 110 128 203 303 387 322 341 526 604 626

WA 85 73 98 90 97 89 114 128 152 187
SA 49 64 72 82 89 210 199 182 222 434
Tasmania 32 55 27 31 47 37 40 70 89 53
NT 1 0 0 2 0 2 0 1 0 0
ACT 13 11 25 17 10 27 16 23 15 19
Australia 988 | 1114 | 1320 1528 ) 1729 | 1975 ] 2279 | 2857 ] 3150 ] 4100

ALL STUDENTS

STATE 1994] 1995 1996| 1997] 1998] 1999] 2000{ 2001] 2002] 2003
NSW 2390] 2605] 2732] 2657] 2711] 2738] 2728] 3388] 3323] 3797
Victoria 2415 2392 | 2493 ]| 2970 2840 ] 2740) 2886 3484 ] 3169 | 3601

Queensland 1370 ] 1518 | 1533 ]| 1616 ) 1771 ] 1679) 1643 ] 1811] 1896 1919

WA 581 639 690 654 715 655 709 816 901 985
SA 517 563 506 582 587 648 608 656 755] 1012
Tasmania 100 198 169 167 154 175 166 282 537 368

NT 4 11 7 14 11 16 9 6 11 2
ACT 143 196 208 224 210 270 223 270 244 259
Australia 7520 | 8122 | 8338 ] 8884 | 8999 | 8921 | 8972 | 10713 | 10836 | 1194 3

Source: DEST unpublished statistics supplied to Eng ineers Australia

Table 3.8 represents Table 3.7 by States and diest At this stage data that would
enable analysis by State and by level of coursenetisbtained and so inference is
necessary to extend the above discussion geogedighinspection of the overseas
student panel of the Table shows that there has $teeng growth in graduations of
overseas students in the 5 largest States but lasslactivity in Tasmania and the
two Territories. Given that Bachelors and Courséwdasters graduation accounted
for 86% of overseas student graduation, there@redsreasons to suggest the
national pattern has been replicated in the States.

3.5 GRADUATION FROM ENGINEERING COURSES BY SPECIALISATION.

Reviews of Higher Education time series data, hyr®® specialisation, is fraught
with difficulty because of a change in the stataticlassification system in 2001. The
Department of Education, Science and Training (DE8®vided requested time
series data in two parts, the first for the pedpdo 2000 and the second for the
period since 2000 reflecting the discontinuity ¢te€laby the change over. Very short

EngineersAustralia 29



The Engineering Profession: A Statistical Overview

time series are of limited value, and consequeittlyas decided to attempt the
construction of a link between the two parts ofdaéa to provide a longer series.

Higher Education statistics for Australia are cciéel by DEST as part of its
administration and oversight of Higher Educationdung. Prior to 2000, Higher
Education data were collected by DEST accordirtped~ield of Education
classification system. Throughout the 1990's, tBSAad led a process aimed at the
development of a more comprehensive educationifitag®on system, covering all
levels of education. This new system, the AustmaBtandard Classification of
Education (ASCED), was formally adopted in 2001ty ABS and DEST.

The two systems are quite different and simultaseme of them in a given
tabulation is not possible. At the time this docaimeas prepared, there were only
three data years since the change and this idficisnt for useful work. As time
elapses and data for more years becomes avaithisiéimitation will be overcome.
Until this occurs a decision was taken to presesdggation data by specialisation
according to both old and new classification system

To achieve this, a correspondence was construetieebbn the two classifications
using information obtained from the ABS web-sftd.able 3.9 shows graduations for
the main engineering specialisations, by citizegmstar the period 1994 to 2003 using
the old classification. The Table shows that thhengtest growth occurred in the
graduation of Electronic and Computer Engineersil @nd Structural Engineers and
the Other Engineers category. Interest in Electrand Computer Engineering was
shared by domestic students and overseas studigetssth both groups recording
strong growth. However, most of the growth in Casild Structural Engineering
graduation was by overseas students. There wasalsa growth in overseas
students graduating from Electrical, Industrial &fetchanical Engineering courses.

Compatratively few overseas students graduated Kammg and Minerals
Engineering courses. Domestic student graduatam these courses fluctuated
around a slight upward trend, with the overall nenslremaining relatively small. In
this context, the skill shortages reported in thieent mining and minerals boom is
not difficult to understand.

There are significant numbers of graduates in ttheeCEngineering category. At any
time there will be an “other” category in any stitial classification. However, the
growth in this category demonstrates why the ASCEi3sification was adopted.
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TABLE 3.9
ENGINEERING COURSE COMPLETIONS BY SPECIALISATION US ING THE OLD CLASSIFICATION
SYSTEM 1994 TO 2003

DOMESTIC STUDENTS

ENGINEERING SPECIALISATION 1994] 1995] 1996] 1997] 1998] 1999] 2000] 2001] 2002] 2003]
Aeronautical Engineer 146 J167 ]133 ]166 1181 1197 180 256 217 243
Chemical Engineer 388 1386 [433 | 425 1429 |378 | 398 | 416 | 410 | 320
Civil and Structural Engineer 1p12 1p22 1118 1p23 1pP28 1 30| 1022] 1215) 1109] 1138])
Electrical Engineer 933 1803 |794 ]850 1639 632 | 631 | 773 | 593 | 621
Electronic and Computer Engineef 908] 889| 875| 956] 993] 1001} 930] 1438] 1369] 1605}
Industrial Engineer 217 ]326 316 383 1389 280 | 208 | 128 | 128 | 104
Marine Engineer 25 63 63 44 56 75 45 0 40 34
Mechanical Engineer 937 1010 |897 |969 917 |845 | 792 | 831 | 809 | 793
Metallurgy 96 1101 ]115] 84| 75] 69 511 143 ] 128 92
Mining and Minerals Engineer 170 J175 217 218 223 212 | 205 |21 4] 199] 250
Other Engineers 1187 11544 11784 11719 11877 1961 | 2125 | 2093 | 2279 | 2245
Surveying & Related 313 322 | 274 | 321 [264 |256 | 258 | 286 | 303 | 280
TOTAL 6532]7008] 7018|7356 7270]6946| 6693| 7856] 7686] 7843
OVERSEAS STUDENTS

ENGINEERING SPECIALISATION 1994] 1995] 1996 1997 1998] 1999] 2000] 2001] 2002| 2003
Aeronautical Engineer 19 30 21 16 29 22 36 33 41 22
Chemical Engineer 46 | 62 | 76 | 61 | 96 117 | 116 98 | 135 | 159
Civil and Structural Engineer 87 Q32 p46 81 P09 p49 290 50 0 424 527
Electrical Engineer 202 1201 214 1233 1304 |279 | 315 | 330 | 377 | 492
Electronic and Computer Engineej] 193] 175] 209] 238] 261] 273 351 544 644] 1130
Industrial Engineer 46 | 47 | 64 | 40 | 39 J214 | 255 | 230 | 313 | 359
Marine Engineer 1 7 3 4 9 13 13 0 7 12
Mechanical Engineer 123 1118 174 |236 |266 215 | 292 | 412 | 483 | 492
Metallurgy 3 4 3 7 8 4 8 24 9 16
Mining and Minerals Engineer 21 13 14 27 9 23 18 9 5 16
Other Enqgineers 220 | 300 | 365 | 435 | 454 | 531 | 566 | 625 | 670 | 855
Surveying & Related 27 25 32 50 45 36 2_2 52 42 20
TOTAL 98811114]1320]1528|1729]1975| 2279| 2857] 3150| 4100
ALL STUDENTS

ENGINEERING SPECIALISATION 1994] 1995] 1996 1997 1998] 1999| 2000] 2001] 2002| 2003
Aeronautical Engineer 165 ]197 J154 1182 1210 ]219 216 289 258 265
Chemical Engineer 434 1448 | 509 |486 | 525 1495 | 514 | 514 | 545 | 479
Civil and Structural Engineer 1p99 1B54 1p64 1404 1M37 1B 79| 1312] 1715] 1533] 1665
Electrical Engineer 1135 1004 1008 1083 1943 ]911 | 946 ]1103 | 970 1113
Electronic and Computer Engineef 1101} 1064| 1084] 1194 1254] 1274] 1281] 1982] 2013| 2735
Industrial Engineer 263 |373 1380 |423 1428 494 | 463 | 358 | 441 | 463
Marine Engineer 26 70 66 48 65 88 58 0 47 46
Mechanical Engineer 1060 1128 1071 1205 1183 J060 |1084 |1243 1292] 1285
Metallurgy 9911051118 91| 83] 73 591 1671 137 ] 108
Mining and Minerals Engineer 191 188 231 245 232 235 | 223 |22 3| 204] 266
Other Engineers 1407 11844 P149 P154 P331 p492 | 2691 | 2718 | 2949 | 3100
Surveying &Related 340 |347 |306 | 371 (309 |292 | 280 | 338 | 345 | 300
TOTAL 752018122]8338|8884]899918921] 8972]10713]10836]11943

Source: DEST Statistics supplied to Engineers Austr  alia

Tables 3.10A to 3.10C represent Table 3.8 usind\®EED classification. As
indicated above, this classification will supers#uefield of education classification
in time. An unfortunate aspect of the data in thEsleles is the relatively high
proportion of data in “not elsewhere classifiedtegmries. Correspondence with
DEST indicates that this is due to the way Univarsirespond to DEST data
returns™®

EngineersAustralia 31



The Engineering Profession: A Statistical Overview

TABLE 3.10A
ENGINEERING COMPLETIONS, BY ASCED SPECIALISATION, 2 001 TO 2003

DOMESTIC STUDENTS

[ENGINEERING SPECIALISATION 2001 2002 2003
MANUFACTURING ENGINEERING
Manufacturing Engineer 67 69 70
nec 17 19 16
PROCESS AND RESOURSE ENGINEERING
Chemical Enqgineer 415 403 318
Mining Engineer 214 199 250
Materials Engineer 143 128 92
nec 118 190 188
MECHANICAL AND INDUSTRIAL ENGINEERING
Mechanical Engineer 810 799 780
Industrial Engineer 90 90 68
nec 122 112 110
CIVIL ENGINEERING
Civil Engineer 837 741 756
Construction Engineer 41 55 62
Structural Engineer 33 78 71
Building Services Engineer 36 23 41
Water and Sanitory Engineer 3 2 6
Transport Engineer 3 2 2
Geotechnical Engineer 0 1 2
Ocean Engineer 3 7 9
nec 259 200 189
GEOMATIC ENGINEERING
Geomatic Engineer 36 29 27
Surveying and Related 250 274 253
ELECTRICAL AND ELECTRONIC ENGINEERING
Electrical Engineer 516 454 484
Electronic Engineer 306 205 339
Computer Engineer 741 738 816
Communications Technologies 171 200 218
nec 349 364 370
AEROSPACE ENGINEERING
Aerospace Engineer 200 173 152
Aircraft Maintainence 0 0 43
Aircraft Operations 63 99 105
nec 75 59 50
MARITIME ENGINEERING
Maritime Engineer 0 30 22
Marine Construction 0 10 12
Marine Craft Operations 0 321 203
nec 133 5 10
OTHER ENGINEERING
Environmental Engineer 233 173 173
Biomedical Enqineer 146 151 99
OTHER ENGINEERING NEC 1426 1283 1437
TOTAL 7856 7686 7843

Source: Unpublished DEST statistics supplied to Eng ineers Australia

EngineersAustralia



The Engineering Profession: A Statistical Overview

TABLE 3.10B
ENGINEERING COMPLETIONS, BY ASCED SPECIALISATION, 2 001 TO 2003

OVERSEAS STUDENTS

[ENGINEERING SPECIALISATION 2001 2002 2003
MANUFACTURING ENGINEERING
Manufacturing Engineer 210 303 351
nec 14 24 27
PROCESS AND RESOURCE ENGINEERING
Chemical Engineer 98 125 159
Mining Engineer 9 5 16
Materials Engineer 24 9 16)
nec 31 51 68]
MECHANICAL AND INDUSTRIAL ENGINEERING
Mechanical Engineer 341 366 370
Industrial Engineer 23 12 12
nec 80 138 186
CIVIL ENGINEERING
Civil Engineer 240 239 265
Construction Engineer 29 23 16
Structural Engineer 2 20 18]
Building Services Engineer 1 1 1
Water and Sanitory Engineer 2 1 3
Transport Engineer 42 1 66|
Geotechnical Engineer 0 1 0
Ocean Engineer 0 1 2
nec 184 137 156
GEOMATIC ENGINEERING
Geomatic Engineer 2 1 0
Surveying and Related 28 27 20
ELECTRICAL AND ELECTRONIC ENGINEERING
Electrical Engineer 285 324 418]
Electronic Engineer 88 90 171
Computer Engineer 243 299 417
Communications Technologies 127 158 341
nec 131 150 275
AEROSPACE ENGINEERING
Aerospace Engineer 32 38 22
Aircraft Maintainence 0 0 0
Aircraft Operations 8 12 19
nec 8 40 2
MARITIME ENGINEERING
Maritime Engineer 0 7 5
Marine Construction 0 0 7
Marine Craft Operation 0 33 14
nec 19 1 1
OTHER ENGINEERING
Environmental Engineer 34 31 43
Biomedical Engineer 14 16 29
OTHER ENGINEERING NEC 508 456 584
TOTAL 2857 3150 4100

Source: Unpublished DEST statistics supplied to Eng ineers Australia
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TABLE 3.10C
ENGINEERING COMPLETIONS, BY ASCED SPECIALISATION, 2 001 TO 2003
ALL STUDENTS
[ENGINEERING SPECIALISATION 2001 2002 2003
MANUFACTURING ENGINEERING
Manufacturing Engineer 277 372 421
nec 28 41) 41]
PROCESS AND RESOURCE ENGINEERING
Chemical Enqgineer 513 538 477
Mining Engineer 223 204 266
Materials Engineer 167 137 108
nec 152 243 258
MECHANICAL AND INDUSTRIAL ENGINEERING
Mechanical Engineer 1151 1165 1150
Industrial Engineer 113 102 80
nec 202 250 296
CIVIL ENGINEERING
Civil Engineer 1077 980 1021
Construction Engineer 70 78 78
Structural Engineer 35 98 89
Building Services Engineer 37 24 42
Water and Sanitory Engineer 5 3 9
Transport Engineering 45 3 68
Geotechnical Engineering 0 2 2
Ocean Engineering 3 8 11
nec 443 337 345
GEOMATIC ENGINEERING
Geomatic Engineer 38 30 27
Surveying and Related 278 301 273
ELECTRICAL AND ELECTRONIC ENGINEERING
Electrical Engineer 801 778 902
Electronic Engineer 394 295 510
Computer Engineer 984 1037 1233
Communications Technologies 298 358 559
nec 480 514 645
AEROSPACE ENGINEERING
Aerospace Engineer 232 211 174
Aircraft Maintainence 0 0 43
Aircraft Operations 71 :Hl Jﬁ
nec 83 99 52
MARITIME ENGINEERING
Maritime Engineer 0 37 27
Marine Construction 0 10 19
Marine Craft Operations 0 354 217
nec 152 6 217
OTHER ENGINEERING
Environmental Engineer 267 204 216
Biomedical Engineer 160 167 128
OTHER ENGINEERING NEC 1934 1739 2021
TOTAL 10713 10836 1194?-;'

Source: Unpublished DEST statistics supplied to Eng ineers Australia

3.6 SOME COMPARATIVE STATISTICS

Statistics relating to the proportion of Enginegrand Science enrolments are often
used as an indicator of growth in the Science arahiology workforcé®. Table

3.11 presents data on the share of domestic Engigesnd Science enrolments in
total domestic University enrolments for the perdi@94 to 2004.
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TABLE 3.11
DOMESTIC STUDENT ENROLMENT IN ENGINEERING AND SCIENCE
RELATIVE TO ALL DOMESTIC ENROLMENTS, 1994 TO 2004

YEAR ENGINEERING SCIENCE SET ALL ENROLMENTS
1994 42644 79463 122107 544941
Prop % 7.8 14.6 22.4 100.0
1995 43084 81249 124333 557989
Prop % 7.7 14.6 22.3 100
1996 43068 85546 128614 580906
Prop % 7.4 14.7 22.1 100.0
1997 43772 95638 139410 595853
Prop % 7.3 16.1 100.0
1998 43399 96036 139435 599670
Prop % 7.2 16.0 23.3 100.0
1999 43370 99104 142474 603156
Prop % 7.2 16.4 23.6 100.0
2000 42785 99776 142561 599878
Prop % 7.1 16.6 23.8 100.0
2001 46917 105989 152906 599878
Prop % 7.8 17.7 25.5 100.0
2002 47599 108254 155853 711563
Prop % 6.7 15.2 21.9 100.0
2003 47810 106806 154616 719555
Prop % 6.6 14.8 21.5 100.0
2004 47325 103637 150962 716422
Prop % 6.6 14.5 21.1 100.0

Source: DEST Students 2004 (Full Year); Selected
Higher Education Statistics, www.dest.gov.au

Note: From 2001 Educational Statistics changed clas  sifications and
Science includes Information Technology and Science

In 1997, domestic engineering enrolments were h8#omestic University
enrolments. Over the next 10 years this share sathxd downwards until in 2004
engineering enrolments were 6.6%. Domestic sciencelments were not quite twice
that of engineering in 1994. Domestic science emeolts increased their share of
enrolments until 2001, and then fell back to absu1994 level in 2004. There was a
change in classification for education statistc2001, and some portion of the
changes in this Table can be attributed to thisvéi@r, this should not alter shares
within a given year excessively.

Internationally, Australia is in the middle of tleague table with 316 first degree
graduates in engineering per million population.i/this is higher in the USA,
Germany, Sweden and India, it is less than in Ja@piagapore and the UK. Table
3.12 shows this information. In contrast, Austrélées a very high proportion of first
degree science graduates. Comparing Tables 3.13.a2dhows why. Government
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policies of various types have encouraged the stidgience. Typically science
degrees are three years in duration compared to/éars for engineering. Longer
course duration is reinforced by higher HECS fewamgared to arts and commerce
courses. This important distinction between engingeand science is often glossed
over by focusing on the so-called SET (scienceinemging and technology) courses
as a group. Table 3.11 shows that over the pasidéethie change in engineering
enrolments was about 11% while the change in SEdlreents has been 23.6%. This
lazy practice fails to recognize the different lskéind roles of engineers compared to
scientists. This is not an argument about one glisel being more important than
another. Rather, it is an explanation as to whyrergging skill shortages have
developed at a time when the Commonwealth Goverhh@nsignificant policies

and programs in place to encourage Australia’srieahdevelopment.

TABLE 3.12

FIRST DEGREES IN ENGINEERING AND SCIENCE
SELECTED INTERNATIONAL COMPARISONS
(Number per million population)

COUNTRY ENGINEERING SCIENCE
Japan 814 258
Singapore 419 526
UK 341 547
Australia 316 835
Canada 311 334
USA 211 296
Germany 160 134
Sweden 139 765
India 34 175

Source: Calculated from Table 2-33, Science and
Engineering Indicators, 2004, National Science
Board, www.nsb.gov and US Census Bureau,
International Data Base, www.census.gov

4. EMPLOYMENT IN SPECIALIST ENGINEERING
OCCUPATIONS

4.1 AUSTRALIAN EMPLOYMENT IN SPECIALIST ENGINEERING
OCCUPATIONS

In Section 2 the difference between engineeringipations and the Engineering
Profession were discussed. Reiterating, the kexissthat engineers will occupy a
wide diversity of occupations as they progressughotheir career paths. The
Engineering Profession is characterized by an esiplom the attributes of its
members which is in stark contrast to the ABS AStTBsification system in which
the attributes of jobs and occupations are thedo€his distinction is of paramount
importance when it comes to understanding the ABSour Force Survey. This
survey collects data according to the ASCO classtifon system. The engineering
occupations in ASCO are components of the Engingd?®rofession, but they are,
however, not a full count of the Profession as samaysts appear to beliel/e.
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This Section deals with data from the ABS LabourcEd&urvey. Originally intended
to provide macro-economic data on employment amsnpohoyment, the Labour
Force Survey has developed over the years intora digerse data source. Being a
survey, this process has at times stretched thtslohsurvey methodology. Besides
the definitional issues already mentioned, disaggfien of Labour Force Survey data
will encounter difficulties with survey standardas. This issue, which does not
seem to trouble some analy§tzan mean the difference between useful data and
essentially meaningless data. In the material wialtbws, data which is too close to,
or within survey standard errors are not repottladortunately, this means that in
some cases that data relating to some issuestafgyphut this is a better option than
the risk of presenting misleading data.

TABLE 4.1

EMPLOYMENT IN SPECIALIST ENGINEERING OCCUPATION, AUSTRALIA , 1996-97 TO 2004-05
ENGINEERING SPECIALISATION] 1996-97 | 1997-98 | 1998-99 | 1999-00 | 2000-01 | 2001-02 | 2002-03 | 2003-04 | 2004-05
CIVIL 24200 28450 27525 26425 25450 30575 29025 25950 24075
ELECTRICAL & ELECTRONIC 23325 26950 26275 25225 25075 23675 26425 23675 25875
MECHANICAL, PROD. & PLANT 23150 22150 19325 18725 19350 18050 15200 18525 20575
MINING & MATERIALS 4625 5625 5825 4725 4200 3925 4650 3950 5150
ENGINEERING TECHNOLOGIST 425 450 1150 550 400 625 250 400 200
OTHER ENGINEERING 9325 11000 10725 11775 12125 9925 10625 13875 13575
TOTAL 85050 94625 90825 | 87425 86600 86775 86175 | 86375 89450

Source: Australian Bureau of Statistics, Labour Force Australia, 6291.0.55.001, Electronic Delivery

Table 4.1 presents Labour Force Survey data fot@mment in specialist ASCO
engineering occupations for Australia for the pgrl®96-97 to 2004-05. These are
occupations at the 4-digit level. While the ASC@sslification system conceptually
disaggregates further to the 6-digit level, forrapée, to divide electrical and
electronic engineering into separate electricaleadtronics components, in practice
the survey approach from which the data are obdatsioes not allow this.

Year to year fluctuations in employment levels\agy common. Consider the
category Civil Engineer. Employment levels movemhir24,200 in 1996-97 to a peak
of 30,575 in 2001-02, not in increasing incremehbts,in a saw-tooth fashion. In the
latest year for which data are available, 2004t#0&:e were 24,075 Civil Engineers
employed. This is fewer than in 1996-97 and someéwahadds with the inclusion of
this occupation in the immigration skills in demdisd

The fluctuating year to year pattern is also evidethe employment of Electrical
and Electronic Engineers where there was a smalacgtrend for the tabulated
period. The data for Mining and Materials Enginesployment shows a pattern
similar to Civil Engineer, but at a lower level.@bmployment of Mechanical,
Production and Plant Engineers appears to be trgrmtiwnwards. This is often
associated with the decline of Australian manufactu

There is solid evidence of growth in employmenthe Other Engineers category.
This includes a range of engineering specialisatgurch as Aeronautical Engineer,
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Bio-medical Engineer, Chemical Engineer, Industiagineer and Agricultural

Engineer.

The peak employment level occurred in 1997-98 &ZBland has since fallen away
to 89,450, once again in contrast to the prevaiiew that there are shortages of
engineers. This result highlights the significantéhe distinction made at the
beginning of this sub-section between the Engingefrofession and ASCO
engineering occupations.

Table 4.1 includes a classification called EngimeeTechnologist. It is difficult to
understand why this category is used and howusésl. The key point, however is
that the ABS's Engineering Technologist does namthe same as it does in the
lexicon of Engineers AustraliaWhile holding a Bachelor level degree is theveld
indicator of skill level for the ABS, no distinctids made between 3 and 4 year

degrees. In other words, ABS data generally is lenmbmake thé&ngineers

Australiadistinction between professional engineers anéheregng technologists.

4.2 STATE AND TERRITORY EMPLOYMENT IN SPECIALIST

ENGINEERING OCCUPATIONS

Table 4.2 to Table 4.6 represents Table 4.1 byeStatd Territories for ASCO
specialist engineering occupations

TABLE 4.2

EMPLOYMENT IN CIVIL ENGINEERING, AUSTRALIA, 1996-97 TO 2004-05

YEAR 1996-97 | 1997-98 | 1998-99 | 1999-00 | 2000-01 | 2001-02 | 2002-03 | 2003-04 | 2004-05
NSW 8925 10500 10125 10450 10375 10575 10425 9250 7625
VICTORIA 4900 7525 5700 6100 5400 7325 5850 6650 5650
QUEENSLAND 4575 5000 5900 5025 4875 7350 6750 5575 5150
WA 3150 2900 3600 2675 2900 2725 3125 2400 3750
SA 1575 1150 1125 1225 1075 1325 1850 1325 925
TASMANIA 325 575 525 200 300 800 300 250 700
NT 175 450 350 525 225 150 150 150 175
ACT 525 300 250 225 300 325 525 375 100
AUSTRALIA 24200 28450 27525 26425 25450 30575 29025 25950 24075
Source: Australian Bureau of Statistics, Labour Force Australia, 6291.0.55.001, Electronic Delivery
NOTE: Data for Tasmania, the NT and the ACT are unreliable because they may be within survey standard errors.
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TABLE 4.3
EMPLOYMENT IN ELECTRICAL & ELECTRONIC ENGINEERING, AUSTR ALIA, 1996-97 TO 2004-05
1996-1997] 1997-1998] 1998-1999] 1999-2000] 2000-2001] 2001-2002| 2002-2003| 2003-2004] 2004-2005
NSW 9375 8750 9700 9275 8450 8175 9525 9250 8950
VICTORIA 6750 8675 6075 6750 8475 6625 7025 5300 8350
QUEENSLAND 2300 2800 3100 3600 3175 2975 3775 3950 3925
WA 3125 3050 3050 2825 2175 2600 2525 2500 2100
SA 975 2275 3175 1725 1525 1800 2200 1550 1600
TASMANIA 300 550 125 300 775 575 475 300 375
ACT 450 575 700 450 425 700 650 500 350
AUSTRALIA 23325 26950 26275 25225 25075 23675 26425 23675 25875

Source: Australian Bureau of Statistics, Labour Force Australia, 6291.0.55.001, Electronic Delivery
NOTE: Data for the NT have been omitted due to excessive survey standard error issues. The data for

Tasmania and the ACT may be unreliable because numerous quarters were close to survey standard errors.

TABLE 4.4

EMPLOYMENT IN MECHANICAL, PRODUCTION & PLANT ENGINEERING, AUSTRALIA, 1996-97 TO 2004-05

YEAR 1996-1997]1997-1998] 1998-1999] 1999-2000 2000-2001 | 2001-2002] 2002-2003| 2003-2004| 2004-2005
NSW 7725 7575 5800 4725 5200 5275 4200 5050 5975
VICTORIA 7650 7100 6800 6300 6075 5900 5000 6000 6800
QUEENSLAND 2300 2075 1975 2375 2900 2025 5250 3000 2850
WA 3225 3225 2975 3225 3225 2700 2800 2375 3350
SA 1475 1725 1325 1475 1350 1325 1225 1525 1000
TASMANIA 425 325 225 300 325 525 175 300 350
AUSTRALIA 23150 22150 19325 18725 19350 18050 15200 18525 20575
Source: Australian Bureau of Statistics, Labour Force Australia, 6291.0.55.001, Electronic Delivery

NOTE: Data fot the NT and the ACT have been omitted due to excessive survey standard error issues.

The data for Tasmania may be unreliable as numerous quarters were close to survey standard errors.

TABLE 4.5

EMPLOYMENT IN MINING & MATERIALS ENGINEERING, AUSTR ALIA, 1996-97 TO 2004-05

YEAR 1996-1997]1997-1998]1998-1999] 1999-2000] 2000-2001 | 2001-2002| 2002-2003] 2003-2004] 2004-2005
NSW 1175 1600 675 1300 1375 875 450 650 700
VICTORIA 800 775 875 550 300 300 775 675 475
QUEENSLAND 900 1575 1325 750 375 675 950 700 650

WA 1475 1625 2550 1675 1725 1425 1925 1175 2350
AUSTRALIA 4625 5625 5825 4725 4200 3925 4650 3950 5150

Source: Australian Bureau of Statistics, Labour Force Australia, 6291.0.55.001, Electronic Delivery

NOTE: Data for WA and Australia are reliable. The balance of the data are unreliable in some years
NSW in 2001-02, 2002-03 and 2004-05, Victoria in 2000-01and 2001-02 and Queensland in 2004-05.
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TABLE 4.6

EMPLOYMENT IN OTHER ENGINEERING OCCUPATIONS, AUSTRA LIA, 1996-97 TO 2004-05

YEAR 1996-1997]1997-1998] 1998-1999] 1999-2000] 2000-2001 ] 2001-2002] 2002-2003 | 2003-2004] 2004-2005
NSW 2900 2975 5400 4575 3950 2875 1875 4225 4250
VICTORIA 3425 3600 2525 3200 3925 3250 4400 3825 3750
QUEENSLAND 825 1125 700 975 2000 1425 1925 2150 1975
WA 1175 2075 1350 825 1375 1550 1425 2225 1975
SA 875 575 275 600 600 675 500 1075 1350
AUSTRALIA 9325 11000 10725 11775 12125 9925 10625 13875 13575

Source: Australian Bureau of Statistics, Labour Force Australia, 6291.0.55.001, Electronic Delivery
NOTES: 1; Other Engineering includes Aeronautical, Agricultural, Biomedical, Chemical and Industrial
Engineering.
2; Queensland data in 1998-99 and 1999-00 and SA data in 2002-03 are unreliable as some quarters were
within survey standard errors. Data for the NT and the ACT have been omitted due to excessive survey
standard error issues.

4.3 WOMEN IN SPECIALIST ENGINEERING OCCUPATIONS

Table 4.7 presents data for the number of womeri@mg in specialist ASCO
engineering occupations. The Table shows thatrgoption of women employed
has increased from 3.5% of ASCO engineering empéoyrinm 1996-97 to 7.3% in
2004-05. These shares are somewhat lower thanenvetent in Census data (about
8%).

TABLE 4.7
EMPLOYMENT OF WOMEN IN SPECIALIST ENGINEERING OCCUPATIONS , AUSTRALIA, 1996-97 TO 2004-05

SPECIALISATION 1996-97 | 1997-98 | 1998-99 | 1999-00 | 2000-01 | 2001-02 | 2002-03 | 2003-04 | 2004-05
CIVIL 900 1250 1225 1400 1550 1725 2375 2125 2475
ELECTRICAL & ELECTRONICS 200 975 1325 1300 1125 775 1150 550 1300
MECHANICAL, PROD. & PLANT 725 525 150 250 725 175 450 700 875
OTHER ENGINEERING 825 950 1775 1000 1150 1025 1925 1825 1700
TOTAL WOMEN 2975 4300 4950 4150 4750 4075 6325 5675 6525
% OF TOTAL ASCO ENGINEERS 3.5 4.5 5.5 4.7 5.5 4.7 7.3 6.6 7.3

Source: Australian Bureau of Statistics, Labour Force Australia, 6291.0.55.001, Electronic Delivery

NOTE: Data for Mining and Materials Engineering occupations are unreliable because they were within survey
standard errors. Data for Mechanical, Production & Plant Engineering occupations are unreliable in 1997-99
1998-99, 1999-00 and 2001-02 because some quarters were within survey standard errors.
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4.4 STATUSIN EMPLOYMENT IN SPECIALIST ENGINEERING
OCCUPATIONS

Table 4.8 sets out data for the employment stdtapexialist engineers. The
proportion of engineers employed in these occupatiwho were employees has been
relatively constant at about 94%. However, the propn of employers fell from

1.9% in 1996-97 to 0.6% in 2004-05. While the pmbipa of engineers who worked
on their own behalf fluctuated somewhat over th&opetabulated, it remained
relatively constant.

TABLE 4.8
STATUS IN EMPLOYMENT, SPECIALIST ENGINEERING OCCUPATIONS, 1996-97 TO 2004-05

YEAR 1996-97 | 1997-98 | 1998-99 | 1999-00 | 2000-01 | 2001-02 | 2002-03 | 2003-04 | 2004-05
EMPLOYEE 80200 87800 86725 80850 81750 82375 81275 | 80125 84800
EMPLOYER 1575 1375 850 1425 925 1475 900 725 500
OWN ACCOUNT WORKER | 3250 5075 3200 4950 3950 2250 3925 5350 4025
TOTAL 85050 94625 90825 | 87425 86600 86775 86175 86375 89450

Source: Australian Bureau of Statistics, Labour Force Australia, 6291.0.55.001, Electronic Delivery
NOTE: Data for Contributing Family Workers and Unpaid Voluntary Workers have not been included
because they are within survey standard errors in numerous quarters.

5. THE CONSULTING ENGINEERING SERVICESINDUSTRY
5.1 AN INDUSTRY OVERVIEW
Table 5.1 provides an overview of this industry1892-93 the Consulting

Engineering Services Industry numbered 5454 busasewhich employed 28,208
people, earned $2,358 million in income yieldingrafit margin of 6.7%.

TABLE 5.1

CONSULTING ENGINEERING SERVICES INDUSTRY: OVERVIEW
1992-93 1995-96 2001-02

Number of Businesses 5454 5514 10984

Employment 28208 30736 64495

Total income ($m) 2358 3233 9342

Operating profit margin (%) 6.7 11 12.5

Source: ABS, Consulting Engineering Services, Cat. No. 8693.0,
various issues

Over the next 3 years the number of businesses miaginally, employment rose
with a significant increase in income earned amdifppmargins increased to 11%. The
profitability of the industry attracted new entrsuiaind by 2001-02 the number of
businesses had grown to 10,984 and employmentrosthdgo 64,495. Income earned
was nearly 4 times the level of 1992-93 and profirgins continued to rise to 12.5%.
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5.2 SOURCES OF INCOME IN THE CONSULTING ENGINEERING
SERVICES INDUSTRY

Table 5.2 shows the range of activities from wtitah Consulting Engineering
Services Industry derived income in 2001-02. has possible to establish the
number of businesses which operated in multipliies. The income earned was
broadly shared across activities, except for therotategory.

TABLE 5.2

CONSULTING ENGINEERING SERVICES, SOURCES OF INCOME 2001-02

Activity Businesses (no.) Income ($m) Ipcome Share (%)
Buildina/structural 1831 886.8 9.5
Building services 804 574.3 6.1
Roads & bridges 483 505.9 54
Urban development 427 554.9 5.9
Communications & technology 586 239.4 2.6
Electronic/power 1328 728.1 7.8
Industrial & process engineering 2657 1863.8 20
Materials handling 1362 441.3 4.7
Mining 820 557.1 6
Oil &gas 1278 656.7 7
Other engineering 3801 1923 20.6
Total engjneerinq services 10590 8931.3 95.6
Other income - 410.7 4.4
Total engineering services 10984 9342 100

Source: ABS, Consulting Engineering Services, Cat. No. 8693.0, 2001-2002, July 2003

5.3 CHARACTERISTICS OF EMPLOYMENT IN THE CONSULTING
ENGINEERING SERVICES INDUSTRY

Table 5.3 shows the characteristics of employmetiie Consulting Engineering
Services Industry in 2001-02. Full-time and pamédiemployees comprised the
majority of the workforce and casual employees aasegd about 8.7% of employees.
Working proprietors and partners numbered 135®toptete the workforce. About
one quarter of the workforce was women.
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TABLE 5.3
CONSULTING ENGINEERING SERVICES, CHARACTERISTICS
OF EMPLOYMENT, 2001-2002

CHARACTERISTICS Male |Females | Total
Working proprietors & partners 858 498 1356
Permanent FT employees 41399 10033 51431
Pemanent PT employees 2207 4031 6238
Casuals 3568 1902 5470
TOTAL employees 47174 15965 63139
TOTAL EMPLOYMENT 48031 16463 64495

Source: ABS, Consulting Engineering services, Cat. No. 8693.0,
2001-2002, July 2003

5.4 MAIN ACTIVITIES OF CONSULTING ENGINEERING SERVICES
BUSINESSES

About 61%, or 47,810, of people working in the Qdtisg Engineering Services
Industry are engaged directly in main stream ergging activities. Table 5.4 shows
that 6992 people provided project management &3yvR6,680 on-going staff
provided engineering services and these were smgpied by 14,138 contractors.
About 8.1% of the first two groups combined werenvem as were about 11.1% of
the contractors.

TABLE 5.4
CONSULTING ENGINEERING SERVICES, MAIN ACTIVITIES OF PERSONS
WORKING, 2001-2002

ACTIVITY Males | Females | Total
Project management 6488 504 6992
Engineering 24442 2239 26680
Quantity surveying 2148 310 2458
Drafting 4802 764 5565
Administrative/clerical 2848 11050 13898
Other 7303 1597 8901
TOTAL 48031 16463 64495
Contractors providing engineering services 1p572 1566 14138
TOTAL PERSONS WORKING 60604 18029 78633
Source: ABS, Consulting Engineering Services, Cat. No. 8693.0, 2001-2002.
July, 2003
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Around 8023 people were engaged in provide engimgeelated services, including
quantity surveying and drafting. Women were 13.4%his group. Administrative
support and other activities occupied 22,799, 6628 Consulting Engineering
Services Businesses. The majority of this group5®f) were women.

5.5THE SIZE OF CONSULTING ENGINEERING SERVICES INDUSTRY
BUSINESSES

Table 5.5 shows that 92% of Consulting Enginee8agvices Businesses, or 10,104
businesses were very small businesses and emfiewed than 10 people. Although
the majority of businesses (92%), this group actedifor a minority of employment
(36%). The largest businesses, that is, those wdrighloyed more than 100 staff,
accounted for a third of all employment.

TABLE 5.5

CONSULTING ENGINEERING SERVICES, BUSINESS SIZE BY EMPLOYMENT 2001-2002
0to 4 5t0 9 10to 19 |20to 49 |50 to 99 100+ Total

Businesses 9183 921 493 272 68 47 10984

Share (%) 83.6 8.4 4.5 2.5 0.6 0.4 100

Employment 16905 6320 6827 7952 4791 21699 64495

Share (%) 26.2 9.8 10.6 12.3 7.4 33.6 100

Source: ABS, Consulting Engineering Services, Cat. No0.8693.0, 2001-2002, July 2003

5.6 CONSULTING ENGINEERING SERVICESIN THE STATES &
TERRITORIES

The distribution of the Consulting Engineering S$eeg Industry across the States and
Territories broadly mirror the distribution of tEagineering Profession. The relative
shares of businesses in the various jurisdictioasraich the same as the employment
shares, except in Queensland where the employrharg & significantly higher than
the share of businesses. This suggests that titeveetize of businesses in
Queensland is larger than elsewhere.

For Australia as a whole, the average income psginkases was $0.85 million and
the average income per employee was $0.14 milBosinesses in NSW, Victoria,
South Australia and Tasmania had average inconmrdsuseness and per employee
below this and the remaining jurisdictions had ages significantly above Australian
levels. The highest incomes were earned in thehdantTerritory at $2.01 million per
business and $0.28 million per employee.
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TABLE 5.6
CONSULTING ENGINEERING SERVICES, BY STATE 2001-2002
Businesses Employmen Ifjcome

Number Share ] Persons | Share $m Share
NSW 4030 36.7 20891 32.4 2517.4 26.9
Victoria 3089 28.1 15021 23.3 2169.9 23.2
Queensland 1828 16.6 13787 214 2342.1 25.1
SA 604 5.5 3289 5.1 388.5 4.2
WA 1454 13.2 8305 12.9 1450.2 15.5
Tasmania 156 1.4 1045 1.6 105.5 1.1
NT 78 0.7 552 0.9 156.9 1.7
ACT 175 1.6 1605 2.5 211.5 2.3
TOTAL 10984 100 64495 100 9342 100

Source: ABS, Consulting Engineering Services, Cat.

3 July 2003

6. ENGINEERSAND MIGRATION

6.1 AN OVERVIEW OF ENGINEER MIGRATION FLOWS

No. 8693.0, 2001-2002.

Recent skill shortages have highlighted Governmeiities to attract skilled
immigrants to Australia. Skilled migration has beefeature of migration programs
for some time, as shown in Table 6.1.

TABLE 6.1

CHANGES TO THE STOCK OF ENGINEERS FROM TEMPORARY AN D PERMANENT

MIGRATION, AUSTRALIA 1995-96 TO 2003-04

YEAR |ENGINEER SETTLER|NET FLOW OF ENGINEER NET FLOW OF NET MOVEMENT OF
ARRIVALS (1) RESIDENTS (2) ENGINEER VISITORS (3) | ENGINEERS (1+2+3)
1995-96 1333 -135 237 1435
1996-97 1144 -236 270 1177
1997-98 1190 -422 620 1388
1998-99 1221 -354 611 1478
1999-00 1327 -168 525 1684
2000-02 1365 -194 582 1753
2001-02 1055 -41 574 1588
2002-03 1079 100 530 1709
2003-04 2707 -666 946 2987

Source: Bob Birrell, Virginia Rapson and T Fred Smith, Immigration at a Time of Domestic Skill

Shortages, Centre for Population and Urban Research, Monash University
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Table 6.1 was constructed from data published IbseBi Rapson and Smith in May
2005. The first column of the Table shows permasettter professional engineer
arrivals. Although there were a few year on yeactflations to 2002-03, there was no
strong trend. In 2003-04, the immigration of theyious year more than doubled.

Australian engineers have shown a modest intemesterseas employment for many
years. This is shown in the second column of Téble While some expatriates return
to Australia, during the years shown in the Tattiere typically were more
departures than returns with the exception of 2082-

Short term movements to and from Australia are etssomon and the third column
of Table 6.1 shows that over time Australia is @asingly benefiting from this
exchange. This flow of visiting engineers to dads bffset the loss of Australian
engineers to other parts of the world.

The net movement of engineers is the sum of theysarate changes and are shown in
the last column of Table 6.1. There are increasingbers of engineers from overseas
in the Australian workforce. The trend is an irrkeguncrease, being quite

pronounced in the three years to 2003-04.

6.2 SKILLED MIGRATION AND ON-SHORE VISAS

In 2001, the Commonwealth Government made a sggmfichange to migration
regulations. In the past, overseas students stgdlyiAustralia who wished to migrate
to Australia were obliged to return to their honoeiatry before applying for a
permanent visa to migrate. Under the new rules;seas students completing their
studies could apply for a permanent visa to renmaiustralia without first returning
home. This has led to significant changes to thmadycs of the immigration intake as
shown in Table 6.2.

TABLE 6.2
IMMIGRATION OF SPECIALIST ENGINEERS TO AUSTRALIA, 2000-01 TO 2004-05

YEAR |SKILLED MIGRATION | EMPLOYER ON-SHORE VISA OTHER TOTA L
PROGRAMS NOMINATION | OVERSEAS STUDENTS
2000-01 964 33 0 15 1012
2001-02 858 37 162 17 1074
2002-03 1068 44 299 11 1422
2003-04 1068 43 655 22 1798
2004-05 1345 147 1101 43 2636

Source: Bob Birrell, John Sheridan and Virginia Rapson, Why No Action on
Engineering Training?, People and Place, vol. 13, no. 4, 2005, p44

This data once again is the result of researchdiyrrell, but this time assisted by
John Sheridan and Virginia Rapson. The data inelél# focuses on permanent
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migration to Australia only and up-dates the infation in Table 6.1 and so the
aggregates may differ slightly. The principal avemor skilled migration for many
years has been the various skilled migration progrand employer nomination
schemes administered by the Department of Immanaind Indigenous Affairs
(DIMIA). The first two columns of Table 6.2 showetimpact of these arrangements
from 2000 onwards. Both show upward trends, althdaghe case of employer
nominations activity was slow until skill shortage=gan to bite in recent times. The
impact of student on-shore visa applications issshim the third column of the Table.

From a base of zero in 2000-01, overseas studeshhom visa applications for
engineers increased to 1101 in 2004-05. In thest fiear, these new visas comprised
about 15% of immigrant engineers and swamped imatigr from employer
nominations. By 2004-05 the on-shore visa sharar@adased to 42% of migrant
engineers at a time when the overall intake itsatf increased by 160%. On-shore
visa entrant numbers now almost rival those fraditronal skilled migration
programs.

The latest DIMIA Migrant Occupations in Demand Ei¥MODL) includes Civil
Engineers, Mining Engineers, Chemical EngineersRetdoleum Engineers. Tables
6.3 to Table 6.9 represent Table 6.2 by engineamegialisation classified according
to ASCO to reflect on these areas of skill shortage

TABLE 6.3
IMMIGRATION OF CIVIL ENGINEERS TO AUSTRALIA, 2000-0 1 TO 2004-05

YEAR |SKILLED MIGRATION | EMPLOYER ON-SHORE VISA OTHER TOTA L
PROGRAMS NOMINATION | OVERSEAS STUDENTS
2000-01 230 8 0 2 240
2001-02 217 3 43 1 264
2002-03 255 9 65 4 333
2003-04 219 8 123 5 355
2004-05 257 17 168 6 448

Source: Bob Birrell, John Sheridan and Virginia Rapson, Why No Action on
Engineering Training?, People and Place, vol. 13, no. 4, 2005, p44

TABLE 6.4
IMMIGRATION OF ELECTRICAL & ELECTRONIC ENGINEERS T O AUSTRALIA, 2000-01 TO 2004-05

YEAR |SKILLED MIGRATION | EMPLOYER ON-SHORE VISA OTHER TOTA L
PROGRAMS NOMINATION | OVERSEAS STUDENTS
2000-01 231 3 0 4 238
2001-02 182 20 26 4 236
2002-03 204 13 62 1 280
2003-04 239 8 160 4 411
2004-05 302 37 273 9 621

Source: Bob Birrell, John Sheridan and Virginia Rapson, Why No Action on
Engineering Training?, People and Place, vol. 13, no. 4, 2005, p44

For 2003, Tables 3.10A and 10B show that there ®é8domestic student course
completions and 371 overseas student course caondeh the various
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specialisations of Civil Engineering. Table 6.3whdhat 123 former overseas
students who held Civil Engineering Degrees weraitiddd under the on-shore visa
process that financial year. These statistics stgbat up to one third of the overseas
graduates stayed in Australia as a result of thshame visa process. Care must be
taken with comparisons like this because those teininay not be from the same
graduation year. Other reasons for caution aréatige “not elsewhere classified”
component of Table 3.10A and 10B and the inclusiomndergraduate completions.

TABLE 6.5
IMMIGRATION OF MECHANICAL, PRODUCTION & PLANT ENGI NEERS TO AUSTRALIA, 2000-01 TO 2004-05

YEAR [|SKILLED MIGRATION | EMPLOYER ON-SHORE VISA OTHER TOTA L
PROGRAMS NOMINATION | OVERSEAS STUDENTS
2000-01 216 7 0 3 226
2001-02 159 8 26 0 193
2002-03 251 8 72 0 331
2003-04 266 18 132 7 423
2004-05 339 31 196 16 582

Source: Bob Birrell, John Sheridan and Virginia Rapson, Why No Action on

Engineering Training?, People and Place, vol. 13, no. 4, 2005, p44

TABLE 6.6

IMMIGRATION OF MINING & MATERIALS ENGINEERS TO AUS TRALIA, 2000-01 TO 2004-05

YEAR SKILLED MIGRATION | EMPLOYER ON-SHORE VISA OTHER TOTA L
PROGRAMS NOMINATION | OVERSEAS STUDENTS

2000-01 42 3 0 45

2001-02 46 4 0 52

2002-03 36 1 0 41

2003-04 43 1 12 3 59

2004-05 45 23 13 5 86
Source: Bob Birrell, John Sheridan and Virginia Rapson, Why No Action on

Engineering Training?, People and Place, vol. 13, no. 4, 2005, p44
TABLE 6.7
IMMIGRATION OF ENGINEERING TECHNOLOGISTS TO AUSTRAL IA, 2000-01 TO 2004-05
YEAR |SKILLED MIGRATION | EMPLOYER ON-SHORE VISA OTHER | TOTA L
PROGRAMS NOMINATION | OVERSEAS STUDENTS
2000-01 114 5 0 2 121
2001-02 152 2 35 4 193
2002-03 182 7 34 3 226
2003-04 181 1 139 0 321
2004-05 251 27 237 5 520
Source: Bob Birrell, John Sheridan and Virginia Rapson, Why No Action on
Engineering Training?, People and Place, vol. 13, no. 4, 2005, p44
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TABLE 6.8
IMMIGRATION OF CHEMICAL ENGINEERS TO AUSTRALIA, 200 0-01 TO 2004-05

YEAR JSKILLED MIGRATION | EMPLOYER ON-SHORE VISA OTHER TOTA L
PROGRAMS NOMINATION | OVERSEAS STUDENTS

2000-01 82 3 0 3 88

2001-02 67 0 22 0 89

2002-03 85 5 48 1 148

2003-04 70 3 56 2 131

2004-05 74 7 147 1 229

Source: Bob Birrell, John Sheridan and Virginia Rapson, Why No Action on
Engineering Training?, People and Place, vol. 13, no. 4, 2005, p44

TABLE 6.9

IMMIGRATION OF THE BALANCE OF OTHER ENGINEERS TO AU STRALIA, 2000-01 TO 2004-05

YEAR |SKILLED MIGRATION | EMPLOYER ON-SHORE VISA OTHER TOTA L
PROGRAMS NOMINATION | OVERSEAS STUDENTS
2000-01 49 4 1 54
2001-02 35 0 4 47
2002-03 46 1 14 2 63
2003-04 50 4 43 1 98
2004-05 77 5 67 1 150

Source: Bob Birrell, John Sheridan and Virginia Rapson, Why No Action on
Engineering Training?, People and Place, vol. 13, no. 4, 2005, p44

Similar comparisons can be made for other engingespecialisations. There is a
problem associated with the occupation “Engineefiaghnologists” which was

covered earlier in this Handbook. These figuressateut in Table 6.10 for

professional engineers arriving in Australia frolinogher immigration programs.
Engineering Technologists are included with “othemgineers in this comparison, as
are the “not classified elsewhere” course comphstio Table 3.10. This comparison
is fraught with difficulties, but none-the-less piges an order of magnitude to the

relationship between Australian engineering edooatind skilled migration

. The

skilled migration data, including on-shore visam@pls, increased sharply in 2004-
05. Unfortunately at this stage the 2004 Universdynpletions data are not available

but the trend is fairly evident.
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TABLE 6.10
AUSTRALIAN ENGINEERING COURSE COMPLETIONS COMPARED TO ON-SHORE
VISA APPLICATIONS APPROVED, 2003

COURSE DOMESTIC COMPLETIONS OVERSEAS COMPLETIONS SKILL ED MIGRATION ON-SHORE VISAS
CIVIL 949 371 232 123
ELECTRICAL & ELECTRONIC 1639 1006 251 160
MECHANICAL, PROD. & PLANT 850 721 291 132
MINING & MATERIALS 342 32 47 12
CHEMICAL 318 159 75 56
OTHER ENGINEERS 3745 1811 237 182
TOTAL 7843 4100 1133 665

Source: Tables 3.9A and 9B and Tables 6.3 to 6.9

7. ENGINEERING SKILL SHORTAGES
7.1 MEASURING SKILL SHORTAGES OR SURPLUSES

Each year the Graduate Career Council of Australe@ases information on the
proportions of new graduates in full time work doadking for full time work. This
data enables a comparison to be made of the propaftunemployed engineers to
the proportion of unemployed graduates acrosssdigines. The latter will move up
and down annually according to the circumstancéleoconomy as a whole, and
how this impacts on the labour market. However rélationship between the
unemployment rates of different disciplines reechanges arising from changes in
industry mix, as well as within industry structuchlanges, and so lends itself to the
construction of a relative skill shortage index.

The relationship between the proportion of unemgtbgngineers and all unemployed
graduates indicates whether engineers are fintingrder or easier to find jobs
compared to graduates at large. Thus, when the plogment rate for engineers is
lower than the average for all graduates, engirger$inding full time jobs more
readily than other graduates. Conversely, whemtienployment rate for engineers
is higher than the average for all graduates, emgtare finding it harder to obtain
full time employment than other graduates.

When the two unemployment rates are equal, thgpuots of full time employment
for the two groups is equal and depends on ovecalhomic circumstances. These
relativities can be expressed as an index numbberthe employment prospects of
engineers and other graduates are equal, the $kiltage” index would equal 100. A
relative over-supply of engineers would be indidatg an index number greater than
100, because the unemployment rate for engineeeeds the average for other
graduates. Similarly, a relative under-supply,l@rtage of engineers, would be
indicated by an index number less than 100 bediesenemployment rate for
engineers is less than the average for other grasluBhe necessary data is available
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from the GCCA for a number of years making it pbkesto establish whether the
present situation has just arisen, or has developedtime.

Table 7.1 reports GCA data for graduate engineems 1999 to 2005. The last
column of the Table reports a “Shortage Index"daduate engineers relative to
graduates as a whole. This data shows that fgealis reported there has been a
relative shortage of graduate engineers and thacent years this relative shortage
has become more acute. The GCA statistics are lmsadurvey of graduates rather
than a census. Comparing the numbers includeiG®A work to the graduation of
domestic students at the Bachelors level as raghort€able 7.1 provides more than
adequate assurance that the GCA survey is repatisent

TABLE 7.1
EMPLOYMENT OF GRADUATE ENGINEERS, 1999 TO 2005

YEAR| EMPLOYED SEEKING | TOTAL |[NUMBER ALL GRADS EHORTAGE
FULL TIME (%) | FT WORK (%) | (%) SEEKING FT WORK (%) |  INDEX
1999 85.6 14.4 100 2681 19.2 75.0
2000 87.4 12.6 100 2341 16.4 76.8
2001 87.4 12.6 100 2350 17 741
2002 84.1 15.9 100 2584 18.7 85.0
2003 85.4 14.6 100 2584 19.9 73.4
2004 85.4 14.6 100 2495 203 71.9
2005 87.7 12.3 100 3030 19.1 64.4

Source: Graduate Careers Australia, GradStats, various issues

7.2ENGINEERING SKILL SHORTAGESBY SPECIALISATION

The GCA data are available for different enginaggpecialisations. Although the
definitions used are not consistent with ABS classions, the data are sufficiently
descriptive of engineering specialisations to bevant, and, show that the relative
shortages of engineers reported in Table 7.1 s more acute in particular
engineering specialisations.

TABLE 7.2

EMPLOYMENT OF GRADUATE MINING ENGINEERS, 1999 TO 2005

YEAR| EMPLOYED SEEKING | TOTAL |NUMBER ALL GRADS EHORTAGE
FULL TIME (%) | FT WORK (%) | (%) SEEKING FT WORK (%) |  INDEX
1999 89 11 100 73 19.2 57.3
2000 84.9 15.1 100 73 16.4 92.1
2001 85.9 14.1 100 85 17 82.9
2002 90.9 9.1 100 77 18.7 48.7
2003 94.1 5.9 100 85 19.9 29.6
2004 96.6 3.4 100 59 20.3 16.7
2005 98.8 1.2 100 82 19.1 6.3

Source;Graduate Careers Australia, GradStats, various issues

Table 7.2 shows that the relative shortage of myieingineers has been particularly
acute, and the shortage index is consistent withstry advice to this effect. In the
case of Aeronautical Engineers, Table 7.3 showsr@ mixed picture with relative
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surpluses in 2001 and 2004, but with relative stg@s in other years. Table 7.4
shows that Chemical Engineers have been in relativetage for some time.

TABLE 7.3
EMPLOYMENT OF GRADUATE AERONAUTICAL ENGINEERS, 1999 TO 2005

YEAR] EMPLOYED SEEKING TOTAL |[NUMBER ALL GRADS SHORTAGE
FULL TIME (%) | FT WORK (%) | (%) SEEKING FT WORK (%) INDEX
1999 91.3 8.7 100 104 19.2 45.3
2000 95 5 100 119 16.4 30.5
2001 77.3 22.7 100 88 17 133.5
2002 82.9 17.1 100 123 18.7 91.4
2003 83.9 16.1 100 124 19.9 80.9
2004 76.3 23.7 100 118 20.3 116.7
2005 89.1 10.9 100 156 19.1 57.1
Source: Graduate Careers Australia, GradStats, various issues
TABLE 7.4
EMPLOYMENT OF GRADUATE CHEMICAL ENGIMINEERS, 1999 TO 2005
YEAR] EMPLOYED SEEKING TOTAL |[NUMBER ALL GRADS SHORTAGE
FULL TIME (%) | FT WORK (%) | (%) SEEKING FT WORK (%) INDEX
1999 82.4 17.6 100 204 19.2 91.7
2000 88.5 11.5 100 156 16.4 70.1
2001 84.3 15.7 100 178 17 92.4
2002 89.2 10.8 100 166 18.7 57.8
2003 87.6 12.4 100 177 19.9 62.3
2004 84.2 15.8 100 120 20.3 77.8
2005 83.1 16.9 100 178 19.1 88.5
Source: Graduate Careers Australia, GradStats, various issues
TABLE 7.5
EMPLOYMENT OF GRADUATE CIVIL ENGINEERS, 1999 TO 2005
YEAR] EMPLOYED SEEKING TOTAL |[NUMBER ALL GRADS SHORTAGE
FULL TIME (%) | FT WORK (%) | (%) SEEKING FT WORK (%) INDEX
1999 90.6 9.4 100 630 19.2 49.0
2000 92.9 7.1 100 519 16.4 43.3
2001 92.4 7.6 100 512 17 44.7
2002 91.1 8.9 100 553 18.7 47.6
2003 94.3 5.7 100 542 19.9 28.6
2004 96.5 3.5 100 515 20.3 17.2
2005 95.7 4.3 100 537 19.1 22.5

Source: Graduate Careers Australia, GradStats, various issues
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TABLE 7.6
EMPLOYMENT OF GRADUATE ELECTRICAL ENGINEERS, 1999 T O 2005

YEAR| EMPLOYED SEEKING |TOTAL |SAMPLE ALL GRADS EHORTAGE
FULL TIME (%) | FT WORK (%) | (%) (no)  |SEEKING FT WORK (%) | I NDEX
1999 90.2 9.8 100 306 19.2 51.0
2000 93.9 6.1 100 293 16.4 37.2
2001 91.4 8.6 100 301 17 50.6
2002 83.3 16.7 100 372 18.7 89.3
2003 82.1 17.9 100 358 19.9 89.9
2004 80.7 19.3 100 362 20.3 95.1
2005 87.3 12.7 100 371 19.1 66.5

Source: Graduate Careers Australia, GradStats, various issues

TABLE 7.7
EMPLOYMENT OF GRADUATE ELECTRONIC AND COMPUTER ENGI NEERS, 1999 TO 2005

YEAR| EMPLOYED SEEKING |TOTAL |SAMPLE ALL GRADS EHORTAGE
FULL TIME (%) | FT WORK (%) | (%) (no)  |SEEKING FT WORK (%) | I NDEX
1999 84.8 15.2 100 422 19.2 79.2
2000 91.9 8.1 100 384 16.4 49.4
2001 89.1 10.9 100 403 17 64.1
2002 74.7 25.3 100 379 18.7 135.3
2003 735 265 100 483 19.9 133.2
2004 77.7 223 100 471 20.3 109.9
2005 78.3 21.7 100 631 19.1 113.6

Source: Graduate Careers Australia, GradStats, various issues

TABLE 7.8
EMPLOYMENT OF GRADUATE MECHANICAL ENGINEERS, 1999 T O 2005

YEAR| EMPLOYED SEEKING |TOTAL |SAMPLE ALL GRADS EHORTAGE
FULL TIME (%) | FT WORK (%) | (%) (no)  |SEEKING FT WORK (%) | I NDEX
1999 78.4 216 100 514 19.2 1125
2000 86 14 100 437 16.4 85.4
2001 85.9 14.1 100 467 17 82.9
2002 81.5 18.5 100 466 18.7 98.9
2003 87.2 12.8 100 476 19.9 64.3
2004 85.4 14.6 100 520 20.3 71.9
2005 89.5 10.5 100 504 19.1 55.0

Source: Graduate Careers Australia, GradStats, various issues

The acute relative shortage of Civil Engineers,chhiesulted in their inclusion in the
DIMIA list of occupations in national shortage cigarly evident in Table 7.5.
Electrical Engineers are also in chronic shortaggst®wn in Table 7.6. In contrast, a
closely allied field, Electronic and Computer Eregns was in relative shortage up
until 2001, but since then has been in relativplsst Mechanical Engineers were in
relative surplus in 1999, but since then have lieeealative shortage and there are
signs that this shortage is intensifying.
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TABLE

7.9

EMPLOYMENT OF OTHER ENGINEERING GRADUATES, 1999 TO 2005

YEAR| EMPLOYED SEEKING |TOTAL |SAMPLE ALL GRADS EHORTAGE
FULL TIME (%) | FT WORK (%) | (%) (no)  |SEEKING FT WORK (%) | I NDEX
1999 84.6 15.4 100 428 19.2 80.2
2000 83.1 16.9 100 360 16.4 103.0
2001 80.4 19.6 100 316 17 115.3
2002 83.5 16.5 100 448 18.7 88.2
2003 86.4 13.6 100 339 19.9 68.3
2004 85.8 14.2 100 330 20.3 70.0
2005 86.9 13.1 100 571 19.1 68.6

Source: Graduate Careers Australia, GradStats, various issues

Finally, the “Other” group which includes Environntal and Biomedical Engineers
was in relative surplus in 2001 and 2002, but rearee been in relative shortage.

8. ENGINEERING SALARIES

8.1 GRADUATE ENGINEER SALARIES

The Graduate Careers Council of Australia annyallylishes data for the median
starting salaries of Bachelor Degree graduatesl kgs than 25 years, starting their
first full-time jobs. Table 8.1 uses this data tonpare the starting salaries of

Engineers to all fields of graduates and to movemenaverage weekly earnings.

Starting salaries for Engineers rose by 25% betvi®&9 and 2005 which was a little

less than the 29% increase for all graduates. BodEngineers retained their ranking
as the fourth highest paid starting graduates ahd@entistry, Medicine and
Optometry graduates earned higher starting saldarfesrelative stability of this

situation is shown by the ESS Index which is th@raf Engineers starting salaries to

the starting salaries of all graduates expressed asdex number.

TABLE

8.1

MEDIAN STARTING SALARIES FOR ENGINEERS, 1999 TO 200 5 ($°000)

YEAR ENGINEERS ALL FIELDS | AWE ESS (%) GSS (%) ESS Index RA NK
1999 35.1 31.0 38.0 92.4 81.6 113.2 4
2000 37.0 33.0 39.2 94.4 84.2 112.1 4
2001 40.0 35.0 40.8 98.0 85.8 114.3 4
2002 40.0 35.5 42.9 93.2 82.7 112.7 4
2003 40.0 37.0 45.1 88.7 82.0 108.2 4
2004 41.0 38.0 46.6 88.0 81.6 107.8 3
2005 44.0 40.0 48.9 90.0 81.8 110.0 4

Source: Graduate Careers Australia, GradStats, various issues
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TABLE 8.2

MEDIAN STARTING SALARIES FOR ENGINEERS COMPARED TO OTHER FIELDS ($°000)

YEAR |ENGINEERS ALL FIELDS

MALES FEMALES TOTAL MALES FEMALES ALL
1999 35 36 35.1 32.5 30 31
2000 37 38 37 34.5 32 33
2001 39.5 40 40 36 34 35
2002 40 40 40 37 35 35.5
2003 40 40 40 38 36.3 37
2004 41 41 41 39 38 38
2005 44 44 44 40 39 40

Source:Graduate Careers Australia, GradStats, various issues

In contrast to other fields of endeavour, womeni®grs attracted equality in
starting salaries and indeed in some years haihstaalaries higher than their male
counterparts. This is shown in Table 8.2.

TABLE 8.3

MEDIAN STARTING SALARIES FOR ENGINEERS IN GOVERNME NT EMPLOYMENT, 1999 TO 2005 ($°000)

ENGINEERS IN GOVERNMENT ALL FIELDS IN GOVERNMENT
YEAR FEDERAL STATE ALL FEDERAL STATE ALL
1999 38.5 35.0 36.0 32.0 32.0 32.0
2000 41.0 36.0 36.5 33.6 33.0 33.0
2001 42.5 37.0 38.0 35.0 34.6 34.7
2002 41.2 38.0 39.9 37.0 36.0 36.0
2003 42.7 40.3 41.0 38.0 37.0 37.2
2004 43.4 42.0 42.0 40.0 39.0 39.0
2005 47.0 43.0 44.0 42.0 40.0 40.0

Source: Graduate Careers Australia, GradStats, various issues

TABLE 8.4
MEDIAN STARTING SALARIES FOR ENGINEERS IN THE PRIVA TE SECTOR, 1999 TO 2005 ($°000)

ENGINEERS ALL FIELDS
YEAR] PRACTICE | INDUSTRY & COMMERCE ] PRACTICE ] INDUSTRY & C OMMERCE
1999 34.0 36.5 30.0 30.0
2000 35.3 38.0 30.5 32.0
2001 37.0 41.0 34.0 33.5
2002 38.0 41.0 35.0 34.9
2003 40.0 40.0 35.0 35.0
2004 40.0 42.0 36.0 35.0
2005 43.0 45.0 38.0 37.0

Source: Graduate Careers Australia, GradStats, various issues
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Tables 8.3 and 8.4 compare the starting salarreSrigineers and graduates in all
fields in Federal and State Government employmedtia engineering practice and
industry and commerce in the private sectors.llnades Engineers attract higher
starting salaries. The highest starting salaries@rEngineers engaged by the Federal
Government and by enterprises in the private sector

Economics suggests that skill shortages lead toehigalaries as supply is pressured
by demand. The data in this sub-section show thdewstarting engineering salaries
have risen over time and engineering starting igsdrave maintained a high ranking
against other disciplines, there is little eviden€enusual movements triggered by

supply shortages.

8.2 TRENDSIN ENGINEERING SALARIES

The Association of Professional Engineers, Scienéiad Managers, Australia in
conjunction with Engineers Australia has been cotidg remuneration surveys for
Engineers every 6 months since 1974. This sunassiles Engineers according to
career progression in the manner shown in Table 8.5

TABLE 8.5

CLASSIFICATION OF ENGINEERS IN THE APESMA REMUNERAT ION SURVEY

CLASSIFICATION

DEFINITION

TYPICAL TITLE

LEVEL 1 Commencement level. Graduate Engineer
LEVEL 2 Conducts professional engineering Structural Engineer
without detailed supervision on more Design Engineer
responsible assignments. Technical Specialist
Specialist Engineer
Project Engineer
LEVEL 3 Requires application of mature Operations Manager
professional knowledge. Deals Works Engineer
with problems where modification Project Engineer
to established guides needed. Operational Planner
Consulting Engineer
Engineering Systems Manager
LEVEL 4 Work involves considerable independence Project Manager
Demands originality, ingenuity & judgement Regional Manager
Senior Engineer
Quality Manager
Production Manager
Manager
Technical Specialist
LEVEL 5 Responsible for directing several professional Associate Director

& other groups in inter-related engineering
Authority of major importance to an
organisation

Executive Engineer
Group Manager
Manager

Project Manager
Principal

Source: APESMA, Professional Engineer Remuneration Survey Report, December 2005
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Table 8.6 shows the trends in Engineers salarygmesk for the grades outlined in
Table 8.5, from December 1995 to December 2005.

TABLE 8.6

MEDIAN ENGINEERING SALARIES PACKAGES, BY EXPERIENC E LEVEL, JUNE 1996

TO DECEMBER 2005 ($°000)

PERIOD LEVEL 1 LEVEL 2 LEVEL 3 LEVEL4 LEVEL 5 ABOVE 5
Jun-96 35.3 46.1 57.6 68.6 76.5 108.4
Jun-97 39.1 49.4 61.2 73.1 87.2 121.3
Dec-97 38.9 52.2 62.7 73.4 94.7 134.4
Jun-98 40.2 51.9 63.8 76.8 93.7 125.6
Dec-98 41.0 53.2 66.1 79.4 99.8 137.0
Jun-99 42.3 54.2 68.3 82.1 100.2 131.6
Dec-99 43.4 55.4 68.2 81.6 99.5 139.3
Jun-00 45.4 59.0 71.1 86.4 106.3 142.1
Dec-00 45.7 59.7 73.7 89.6 106.7 147.9
Jun-01 47.4 60.8 73.4 89.4 107.8 144.0
Dec-01 48.9 60.3 73.8 91.1 108.4 151.5
Jun-02 49.2 62.7 75.6 92.4 109.2 156.6
Dec-02 49.6 65.4 76.7 96.3 109.5 156.4
Jun-03 52.2 67.5 78.7 99.6 114.4 156.5
Dec-03 51.2 66.3 79.5 99.1 114.5 149.1
Jun-04 52.3 69.0 80.5 100.2 115.4 152.7
Dec-04 51.3 67.4 80.3 101.8 113.9 161.1
Jun-05 53.4 69.8 83.1 103.2 118.3 162.4
Dec-05 54.5 72.4 83.3 107.1 121.0 185.3

Source: APESMA, Professional Engineer Remuneration Survey Report, December 2005
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Figure 8.1 represents the salary packages dataldé B.6 as index numbers with
December 1999 as base (that is set to 100) andaresithe movements in salary
packages to the linear time trend of average weskigings. Since about 2001, the
trends in Engineers salary packages have fallewbie trends in average weekly
earnings for all grades.

Figure 8.2 shows trends in the median salary paskég Chemical, Civil and
Structural, Electronics and Communications, Meaterand Mining Engineers.
These data are averages across the grades of Ergjilese specialisations were
selected because they are included in the DIMI# fi§ occupations in National
shortage (Chemical, Mining and Civil and Structueaid because the remaining two
specialisations exhibited similar trends. Figui2&so shows a linear trend line for
average weekly earnings.

Average Engineer salary packages are clearly wweNa average weekly earnings. In
the 5 specialisations illustrated the trends sh@t Engineer salary packages are
increasing faster than average weekly earningsemakcombination with Figure 8.1,
the trends in Engineers salaries depend on spsatialn and the fortunes of the
industries in which different specialisations amgpéoyed. The specialisations in
Figure 8.2 are associated with major growth indestsuch as mining and
construction. Anecdotal information has indicatkitl shortages in these areas and
the data here lend support to these views. Thersigns that other specialisations
(Mechanical and Electronics and Communicationseapeeriencing salary pressures
similar to the specialisations believed to be ioryge.
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9. ENDNOTES

' In a 2004 paper the Department of Employment anddplace Relations (Australia’s Future
Professional Skill Needs) reported that 49.6% bprdfessional employed were aged 55years or over
in 2003. Engineers Australia statistics are codidd little differently, but show that 39.1% of means
were aged 50years or over in December 2005.

2 www.en.wikipedia.orgEngineering

® Op cit, p2

4 Sunny Y Auyang, Engineering-An Endless Frontieartard University Press, 2004, also see extract
in www.creatingtechnology.org

® Op cit

® Engineers Australia, Chartered Status, Applicadtiadbook for Chartered Professional Engineer
(CPENQ), Chartered Engineering Technologist (CEragi) Chartered Engineering Associate Officer
(CEngO), 2004, p5

" Australian Bureau of Statistics, Australian Staddalassification of Occupations (ASCO), Second
Edition, July 1997, Ch 2 The Conceptual Basis oC&% P2

8 Engineers Australia, The Engineering Professiah@fficial Statistics, November 2005.

° An example of how the US data can be used to aeahe variety of occupations held by engineers
can be found in Abt Associates Inc, The Educatiwh Bmployment of Engineering Graduates, 2004,
Engineering Workforce Report Number 1, funded teyBtivision of Engineering Education and
Centers, National Science Foundation.

0 0p cit, p40

X APESMA, Professional Engineer Remuneration Survesipus issues.

20p cit, 7 above, p13

13 APESMA, op cit

1 www.abs.gov.au/Ausstats/abs @nsf/66f306f503e52 2468¥€0017661f/70c9

!5 private correspondence with DEST officers.

16 OECD, Education at a Glance: OECD Indicators 2005

" See for example the forth coming skills audit ofe®ce, Engineering and Technology professionals
being undertaken by DEST.

'8 For example, most of the general equilibrium macomomic model based around input-output
model disaggregation seem to be able to overcoimgtbblem with ease.

19 www.immi.gov.au/migration/skilled/advice
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