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1. Introduction  

1.1 Objective of the statistical overview 

Engineers Australiaõs purpose is to advance the science and practice of engineering for the benefit of the 

community. Engineers Australia accredits university engineering courses in line with international standards, sets 

and maintains professional standards for its members consistent with international benchmarks, encourages the 

development of engineering knowledge and competencies, facilitates the exchange of ideas and information and 

informs community le aders and decision makers about engineers and engineering issues. 

To facilitate the achievement of its purpose, especially in so far as it involves public policy advocacy, it is important 

to access the best information  available. The Statistical Overview aims to contribute to an understanding of 

Australiaõs engineering profession by compiling statistics about engineers in Australia. The Statistical Overview fills a 

gap created by the fragmented nature of Australian official statistics as they relate to specific professions and 

occupational groups. 

High quality statistics to inform macroeconomic  labour market policy decisions have been available for many 

decades. However, the same cannot be said about statistics for professional and occupational groups that require 

specific educational qualifications. In 2015, the Australian Bureau of Statistics (ABS) recognised these problems and 

introduced changes into the Labour Force Survey (LFS) to overcome them. This positive development will need 

some time to build usef ul time series statistics. Even then, reliance on survey techniques combined with the 

relatively small size of the engineering profession means that only limit ed information will be available. Recourse to 

a range of statistical sources will continue to be necessary. 

As far as possible the Statistical Overview uses the definitions and statistical classification systems used by the ABS. 

All statistical systems involve some compromise and over time can be overtaken by social and labour market 

developments. For example, in engineering, mechatronics is likely to play an important future role, but 

mechatronics is not included in either the official education or occupational classification systems. Offsetting this 

disadvantage is that ABS classification is the mainstay of statistics used in official advice to ministers and 

governments. All statistics involve this type of trade off and it is important that the limitations of definitions and 

classification systems are understood and considered when evaluating conclusions. Too literal an interpretation 

may well be less useful than more balanced consideration. 

1.2 Engineers and engineering 

Engineers and engineering are indispensable contributors to Australian prosperity and lifestyles. Engineering 

services are embodied in almost every good or service consumed, used or traded by Australians, now and in the 

future. Engineers are the enablers of productivity growth because they convert òbrilliant ideasó into new commercial 

products, processes and services. Engineers also ensure that society gets the most out of existing facilities by 

optimising their operations and maintenance.  

Fully competent engineers complete accredited engineering courses and then complete a process of professional 

formation that extends academic studies to engineering practice in chosen areas of specialisation. The time 

necessary to become an engineer is long; academic studies are specific, analytical and characteristically problem 

solving. Engineering practice continuously evolves over time, embodying new technologies, new methods, 

techniques and new materials. These attributes differentiate engineers from other professions and underscore why 

engineers cannot be replaced by politicians, accountants and lawyers. 

Engineering is not homogeneous and there are numerous areas of engineering practice. Specialisation begins with 

academic studies, for example, students can choose between degrees in mechanical engineering, civil engineering 

or electrical engineering. Most specialisation, however, takes place through on-the-job practice during professional 

formation, for example, a graduate with a degree in civil engineering can choose to practice as a structural 

engineer, a geotechnical engineer, a coastal engineer or as a civil engineer. Furthermore, the evolution of 

technology has meant that the distinctio n between some specialisations has become blurred, for example, the 

distinction between mechanical and electrical engineers and the emerging field of mechatronics. More detail on 
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engineering specialisations can be found at www.engineersaustralia.org.au/professional-development/what -

engineering.  

Engineering skills and expertise are unique and other skills are no substitutes. When well informed engineering 

decisions made by fully competent engineers are over-ruled or ignored  by managers, administrators, politicians or 

professionals from other fields, outcomes become problematic. This has become particularly evident in government 

procurement of infrastructure and/or highly technical equipment by agencies where engineering positions have 

been abolished and not replaced by arrangements where the emphasis is to ensure that engineering decisions and 

recommendations are soundly based. Often short-term cost savings resulting from cutting corners are swamped by 

damaging and expensive medium to longer term remediation
1
. 

In contrast, the training, skills and experience of engineers are highly valued in and transferable to many other fields 

of work. Consequently, people with engineering qualifications contribute to the broader skills development of the 

Australian economy. In practice this means that only about 60% are employed in occupations closely related to 

engineering. The other 40% are employed in a range of other occupations where analytical and problem-solving 

ability is required. Retaining trained engineers in engineering is just as important as encouraging more people to 

study and complete engineering qualifications  

1.3 The engineering team 

In Australia, the engineering profession is organised into the engineering team. The engineering team comprises 

Professional Engineers, Engineering Technologists and Engineering Associates. The three groups are differentiated 

by educational qualifications, which in conjunction with the proc ess of professional formation undertaken, shape 

the engineerõs degree of conceptualisation and independent decision-making and so determine the 

complementarity between the groups in engineering practice. In detail, the roles of the three groups are:  

Professional Engineers challenge current thinking and conceptualise alternative approaches, often engaging in 

research and development of new engineering principles, technologies and materials. Professional Engineers apply 

their analytical skills and well-developed grasp of scientific principles and engineering theory to design original and 

novel solutions to complex problems. Professional Engineers exercise a disciplined and systematic approach to 

innovation and creativity, comprehension of risks and benefits and use informed professional judgment to select 

optimal solutions and to justify and defend these selections to clients, colleagues and the community. Professional 

Engineers require at least the equivalent of the competencies in a four-year full-time bachelorõs degrees in 

engineering. 

Engineering Technologists exercise ingenuity, originality and understanding in adapting and applying technologies, 

developing related new technologies or applying scientific knowledge within their specialised environ ment. The 

education, expertise and analytical skills of Engineering Technologists equip them with a robust understanding of 

the theoretical and practical application of engineering and technical principles. Within their specialisation, 

Engineering Technologists contribute to the improvement of standards and codes of practise and the adaptation of 

established technologies to new situations. Engineering Technologists require at least the equivalent of the 

competencies in a three-year full-time bachelorõs degree in engineering. 

Engineering Associates apply detailed knowledge of standards and codes of practice to selecting, specifying, 

installing, commissioning, monitoring, maintaining, repairing and modifying complex assets such as structures, 

plant, equipment, components and systems. The education, training and experience of Engineering Associates 

equip them with the necessary theoretical knowledge and analytical skills for testing, fault diagnosis and 

understanding the limitations of complex assets in familiar  operating situations. Engineering Associates require at 

least the equivalent of the competencies in a two-year full time Associate Degree in engineering or a two-year full 

time Advanced Diploma in engineering from a university or TAFE college. 

1.4 Competent practicing engineers 

In some countries the professional status and practice of engineering is legally defined and protected by law. 

Supporting arrangements vary and include regulation through government bodies and self -governing bodies 

                                                           
1 See for example www.anao.gov.au  

http://www.engineersaustralia.org.au/professional-development/what-engineering
http://www.engineersaustralia.org.au/professional-development/what-engineering
http://www.anao.gov.au/
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granted powers throug h legislation. In short, engineers are legally registered/regulated in some way. In Australia, 

only Queensland has similar legislation. Although some other Australian jurisdictions are actively considering 

legislated regulation of engineers, at present most current Australian arrangements are voluntary. 

Engineers Australiaõs voluntary National Engineering Register (NER) is the uniform national benchmark standard of 

professionalism in engineering practice. The NER is a compliance benchmark that corresponds to the standards of 

competence required in legislated systems and identifies individuals who satisfy the following criteria: 

¶ Recognised academic qualifications in engineering. 

¶ Cumulative (five years in the past seven years) and current experience in their chosen area of engineering 

practice. 

¶ Commitment to, and practice, of ethical standards in engineering practice. 

¶ Commitment to, and practice of, an appropriate standard of continuing professional development.  

¶ Have the benefit of professional indemnity  insurance and demonstrate that they can maintain this benefit 

throughout the provision of engineering services.  

The NER is a publicly searchable database providing a voluntary national system of registration for the engineering 

team in both the private an d public sectors in Australia. The NER is open to both members and non-members of 

Engineers Australia and aims to provide consistency in standards of engineering practice across states and 

territories and to facilitate any new legislated approaches. In our view, the NER is an important indicator of 

Australiaõs engineering capability. 

1.5 Whatõs new in this edition? 

It has been two years since the last edition of the Statistical Overview was released. Since then Engineers Australia 

has conducted analysis of the three population censuses in 2006, 2011 and 2016. Together with a range of other 

statistics, that analysis forms the basis of the statistics reported in past editions of the statistical Overview. 

Chapter 2 gives an overview of important structural features of the engineering labour market based on the three 

census data bases mentioned above. These statistics cover the 10 years to 2016 and there have been changes since. 

Chapter 2 looks at time series statistics from the ABS Survey of Education and Work (SEW). This is an entirely 

different data set to the census and the two cannot be reconciled but the broad changes observed are consistent 

between them even if the numbers are somewhat different. The advantage of the SEW statistics is that they are 

available up to 2018. 

It has been difficult to update statistics on mathematics and science subjects studied at school. Statistics on 

mathematics were updated to 2016, but more recent ones were unavailable. It was not possible to update statistics 

on science subjects studied. Considering the public and political attention given to science, Technology, 

engineering and mathematics (STEM) subjects, this is an astonishing situation. 

Statistics on the transition from school to engineering education were updated to 2018  in Chapter 4, but education 

statistics could only be updated to 2017 in Chapter 5, although statistics on the transition  offer a good guide to 

likely 2018 changes in course commencements. Education statistics were compiled to provide an updated 

perspective on how education completions contribute to increasing the supply of Australian engineers in Chapter 6. 

This Chapter also contains statistics on the experiences of new graduates from the Graduate Outcome Survey which 

has replaced the Australian Graduate Survey formerly undertaken by Graduate Careers Australia. The new survey is 

undertaken by an agency of the Australian National University (ANU) on behalf of the Department of Education and 

Training. 

An updated perspective on how skilled migration adds to th e supply of engineers is covered in Chapter 7. These 

statistics are a mixed bag; statistics on permanent visas granted to migrant engineers have not been updated by 

the Department of Home Affairs. During these years, the overall skilled migrant intake has been reduced. Statistics 

on temporary migrants have been updated to 2018. 

Chapter 8 contains statistics on the distribution of qualified engineers across industry, comparing these changes to 

other segments of the Australian labour market. There is a more detailed discussion of the shift in employment 

between core engineering industries and non-core industries briefly raised in Chapter 2. This Chapter also reviews 

the top 20 employing industries for qualified engineers and how this list has changed over the years.  
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The Statistical Overview concludes with Chapter 9 which attempts an assessment of likely conditions in the 

engineering labour market in 2019. The first part of the Chapter looks at changes in several economic indicators 

since the 2016 census. The indicators are gross domestic product, engineering construction and vacancies for 

engineers. Following a recapitulation of supply and demand factors, changes in the indicators guide an assessment 

of engineering labour market conditions.  
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2. Structural features of the 

engineering labour force  

2.1 Base line statistics 

This chapter provides a range of statistics about the engineering labour force obtained from the three population 

censuses conducted by the ABS in 2006, 2011 and 2016. All statistics were extracted from the ABS on-line data 

bases using the TableBuilder Pro facility. Standard economic labour market definitions are used, and minimal 

commentary is provided. More detailed commentary can be found in the two reports cited in footnote 2. The basic 

statistics covered by this chapter are in Table 2.1 below. 

 

2.2 The scale of change 

Two variables are of particular importance when gauging the scale of change in the engineering labour market. 

First, the engineering labour force measures the number of people who hold recognised engineering qualifications 

and who are actively engaged in the labour market, either by being employed , or by actively searching for a job if 

they are unemployed. Second, employment in engineering occupations measures the subset of the engineering 

labour force that is employed in engineering occupations. More detail about the definition of this measure is 

provided below; at this stage it is sufficient to say that some people who have engineering qualifications chooses to 

work jobs other than engineering. 

Table 2.1: The Australian engineering labour market, 2006 to 2016

2006 Census

Variable Men Women Total Men Women Total Men Women Total

Employed 93284 8310 101594 81206 11776 92982 174490 20086 194576

Unemployed 1636 198 1834 3321 890 4211 4957 1088 6045

Engineering labour force 94920 8508 103428 84527 12666 97193 179447 21174 200621

Not in labour force 18578 2073 20651 18684 4928 23612 37262 7001 44263

Not stated 290 35 325 335 88 423 625 123 748

Population 113788 10616 124404 103546 17682 121228 217334 28298 245632

Employed in engineering occupations 65975 4970 70945 46311 5001 51312 112286 9971 122257

2011 Census

Variable Men Women Total Men Women Total Men Women Total

Employed 108496 10382 118878 116827 18806 135633 225323 29188 254511

Unemployed 2374 273 2647 5103 1619 6722 7477 1892 9369

Engineering labour force 110870 10655 121525 121930 20425 142355 232800 31080 263880

Not in labour force 22674 2462 25136 25160 7781 32941 47834 10243 58077

Not stated 194 11 205 256 91 347 450 102 552

Population 133738 13128 146866 147346 28297 175643 281084 41425 322509

Employed in engineering occupations 78292 6640 84932 69708 9273 78981 148000 15913 163913

2016 Census

Variable Men Women Total Men Women Total Men Women Total

Employed 119054 12969 132023 150319 27928 178247 269373 40897 310270

Unemployed 4519 516 5035 11083 3569 14652 15602 4085 19687

Engineering labour force 123573 13485 137058 161402 31497 192899 284975 44982 329957

Not in labour force 31312 3087 34399 39595 12922 52517 70907 16009 86916

Not stated 246 52 298 331 76 407 577 128 705

Population 155131 16624 171755 201328 44495 245823 356459 61119 417578

Employed in engineering occupations 82903 7991 90894 82175 12847 95022 165078 20838 185916

Engineering TeamOverseas BornAustralian Born

Engineering TeamOverseas BornAustralian Born

Engineering TeamOverseas BornAustralian Born
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Between 2006 and 2016, the engineering labour force grew by 64.5% from 200,621 to 328,957. This growth was 

part of a more general expansion of skilled workers
2
 in Australia during  this period, but the expansion in the 

number of engineers was proportionally larger, 64.5% compared to 55.8%. In contrast, the rest of the Australian 

labour force grew by just 6.6%. When these changes are considered in terms of shares of the overall Australia 

labour force, we observe the changes illustrated in Figure 2.1. 

 

The large increase in the engineering labour force did increase the share of engineers from 2.1% to 2.9%, but 

qualified engineers remain a small component of the overall Australian labour force. Other skilled workers increased 

their share of the Australian labour force from 23.6% to 30.8%. However, the share of less skilled workers, that is, 

workers with trade, sub-trade or no qualifications, fell from 74.3% to 66.3%. 

The number of qualified engineers employed in engineering occupations increased by 52.1% from 122,257 in 2006 

to 185,916 in 2016. But, as Figure 2.1 shows, qualified engineers employed in engineering occupations enjoyed 

even lower shares of the overall Australian labour force; 1.3% in 2006, 1.5% in 2011 and 1.6% in 2016. 

2.3 The ethnicity of the engineering labour force has 

changed 

Table 2.1 divides the engineering labour force into two components : an Australian born component and an 

overseas born component. The overseas born component is not synonymous with skilled migrants because it 

includes some people born overseas who arrived in Australia as children and grew up and were educated here. 

However, when the overseas born component is examined by arrival in Australia, we observe that 95.5% of the 

increase in its size between 2006 and 2016 was the migration of qualified engineers. This close relationship 

together with the complexity involved in estim ating statistics for migrant engineers has led us to employ the 

Australia/overseas born distinction for many statistical purposes. 

The statistics in Table 2.1 show that the ethnic composition of the engineering labour force has changed. In 2006, 

51.6% of the engineering labour force was Australian born and 48.4% was overseas born. With large scale skilled 

migration by 2016 the Australian born share had fallen to 41.5% and the overseas born share had increased to 

58.5%. These changes are illustrated in Figure 2.2. 

                                                           
2 Skilled workers are those with the same level of qualifications as engineers, that is, at least an associate degree or 

an advanced diploma in engineering. Other skills are this group less engineers. 
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The change in ethnicity was particularly pronounced for women qualified engineers. The proportion of Australian 

born women qualified engineers fell from 40.2% in 2006 to 30.0% while the proportion of overseas born women 

qualified engineers increased from 59.8% to 70.0%. 

2.4 The number of women engineers has increased, but 

progress towards equity is slow 

In 2006, there were 21,174 women qualified engineers in the engineering labour force. By 2016 this number had 

grown by 112.4% to 44,982. As shown in Figure 2.3, this numerically large increase translated in a relatively small 

change in the proportion of women in the engineering labour force, from 10.6% in 2006 to 13.6% in 2016 . The main 

driver of change was through skilled migration. During this period, the number of Australian born women qualified 

engineers increased by 58.5% to 13,485. However, the overseas born component grew by 148.7% to 31,497. After 

these changes, the proportion of women in the Australian born component had increased from 8.2% to 9. 8% while 

the proportion of women in the overseas born component increased from 13.0% to 16.3%. 

The same pattern of change is observed in respect to employment in engineering occupations but at a smaller 

scale. The proportion of women in Australian born employment in engineering occupations increased from 7.0% in 

2006 to 8.8% in 2016. For overseas born women, this measure increased from 9.7% in 2006 to 13.5% in 2016. 

Overall, the change was from 8.2% to 11.2%. 

These statistics clearly demonstrate that the best measure of change in this area is absolute numbers rather that the 

share of women. While the latter is an important gauge of longer-term progress, large contemporary changes in 

numbers can be obscured by a focus on proportions alone. 
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2.5 Utilisation of qualified engineers  

There is a common presumption that people who have recognised qualifications in engineering work as engineers. 

This section seeks to demonstrate that this is not the case and that the proportion of qualified persons emplo yed in 

engineering occupations has fallen. 

Earlier research by Engineers Australia apply several criteria to the 358 four-digit  industries in the ABS ANZSCO 

classification of occupations in order to identify engineering occupations. The criteria were recognised 

qualifications, the occupation entailed work at levels 1 and 2 in the ABS classification of work and there was a 

sufficient degree of attachment of the occupation to engineering. The latter was measured on a five-point  scale 

with five meaning complet e attachment and one measuring almost no attachment. Only occupations with  an 

attachment of three or more were included. There were 51 engineering occupations and the figures in Table 2.1 

Table 2.2: Utilisation of Australia's qualified engineers, 2006 to 2016

Labour market

variable Men Women Total Men Women Total Men Women Total

2006

Employed in engineering 65975 4970 70945 46311 5001 51312 112286 9971 122257

Employed elsewhere 27309 3340 30649 34895 6775 41670 62204 10115 72319

Unemployed 1636 198 1834 3321 890 4211 4957 1088 6045

Labour force 94920 8508 103428 84527 12666 97193 179447 21174 200621

% in engineering occupations 69.5 58.4 68.6 54.8 39.5 52.8 62.6 47.1 60.9

2011

Employed in engineering 78292 6640 84932 69708 9273 78981 148000 15913 163913

Employed elsewhere 30204 3742 33946 47119 9533 56652 77323 13275 90598

Unemployed 2374 273 2647 5103 1619 6722 7477 1892 9369

Labour force 110870 10655 121525 121930 20425 142355 232800 31080 263880

% in engineering occupations 70.6 62.3 69.9 57.2 45.4 55.5 63.6 51.2 62.1

2016

Employed in engineering 82903 7991 90894 82175 12847 95022 165078 20838 185916

Employed elsewhere 36151 4978 41129 68144 15081 83225 104295 20059 124354

Unemployed 4519 516 5035 11083 3569 14652 15602 4085 19687

Labour force 123573 13485 137058 161402 31497 192899 284975 44982 329957

% in engineering occupations 67.1 59.3 66.3 50.9 40.8 49.3 57.9 46.3 56.3

Australian born Overseas born Combined
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measure employment in this group of occupations in the three census years. More details of the methodology are 

available in another publication
3
. 

In Table 2.2 we examine how many qualified engineers are employed, or utilised, in engineering occupations. In 

2006, 122,257 qualified engineers were employed in engineering occupations, 72,319 were employed in jobs 

outside engineering and 6.045 were unemployed. The proportion of the engineering labour force employed in 

engineering occupations was 60.9%. 

In 2016, employment in engineering occupations had increased by 52.1% to 185,916 and employment in other jobs 

had increased by 72.0% to 124,354. At the same time unemployment increased to 19,687. The proportion of 

qualified engineers employed in engineering occupations fell to 56.3% having increased to 62.1% in 2011. 

The proportion s employed in engineering occupations are highest for Australian born men and lowest for overseas 

born women. Although they are lower for Australian born women than men, proportionally more Australian born 

women are employed in engineering occupations than  overseas born men. 

The analysis in Table 2.2 shows that insufficient qualified engineers is not the primary policy issue. When employers 

complain about engineering skill shortages the issue at stake is enough qualified engineers to work in engineering 

occupations. This number has grown much slower than the number of people with recognised qualifications and 

indicates that the more important policy issue is attracting  qualified engineers into engineering jobs and then 

retaining them in engineering careers. 

2.6 The relationship between supply and demand has 

changed 

The period between 2006 and 2011 was largely characterised by high demand conditions for qualified engineers 

that brought forward policy responses that resulted in high supply growth. Late in 2012 the demand for qualified 

engineers collapsed primarily due to the end of the mining construction boom , but also due to a slowdown in 

infrastructure developments generally. The way this change impacted growth in supply of and demand for qualified 

engineers is set out in Table 2.3. 

 

Table 2.3 looks at supply and demand in terms of the average compound growth rates necessary to achieve the 

census end-points in 2006, 2011 and 2016. This method of estimation implies smooth transition when in reality 

there are always year on year variations and occasional crisis points such as the global financial crisis in 2008. Even 

allowing for this caveat, the estimates in Table 2.3 provide important insights into the changes that have taken 

place in the engineering labour market . 

2.6.1 2006 to 2011  

During the period 2006 to 2011 the supply of qualified engineers grew by an average 5.6% per year. Growth was 

slower in the Australian born component than in the overseas born component; average 5.3% per year compared to 

                                                           
3 Engineers Australia, The Engineering Profession in Australia; A profile from the 2006 population census, 

September 2010. 

Table 2.3: Relative changes in the supply of and demand for qualified engineers 

Average annual

growth in (%) Men Women Total Men Women Total Men Women Total

2006 to 2011

Supply of qualified engineers 3.2 7.6 5.3 4.6 10.0 8.0 3.3 7.9 5.6

Demand for qualified engineers 3.1 7.6 5.3 4.6 9.8 7.7 3.2 7.8 5.5

Employment in engineering 3.5 6.0 3.7 8.5 13.1 9.0 5.7 9.8 6.0

2011 to 2016

Supply of qualified engineers 2.2 5.8 4.1 4.8 9.1 7.7 2.4 6.3 4.6

Demand for qualified engineers 1.9 5.2 3.6 4.6 8.2 7.0 2.1 5.6 4.0

Employment in engineering 0.9 3.8 1.4 3.4 6.7 3.8 2.2 5.5 2.6

Australian Born Overseas Born Engineering Team
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average 8.0% per year. In both components the supply of women qualified engineers grew faster than the supply of 

men. 

The demand for qualified engineers was almost in balance with supply. Supply and demand growth were equal in 

the Australian born component , both averaging 5.3% per year. This was slower than overall growth in the demand 

for qualified engineers which was average 5.5% per year. The difference was accommodated by higher growth in 

the demand for overseas born engineers which averaged 7.7% per year. Overall demand growth was slightly lower 

than supply and the incidence of the difference fell primarily on overseas born qualified engineers and was 

reflected in higher unemployment rates for this group.  

The supply of qualified engineers satisfies demand from two directions. First, its main intention is to supply 

qualified engineers to work in engineering occupations, and second, because some people who complete 

engineering qualifications either choose alternative careers or through weight of circumstances are forced into 

alternative jobs, the supply of qualified engineers is a major contributor to general skilled employment in Australia. 

This is reflected in the comparison of growth rates in Table 2.3. 

During 2006 and 2011, the demand for qualified engineers in engineering occupations was higher than growth in 

supply; average 6.0% per year compared to average 5.6% per year. When one takes into account the numerous 

engineering specialisations and geography in Australia, this difference is magnified. This was the basis for the claim 

during this period that Australia was experiencing an engineering skill shortage. 

Demand for Australian born qualified engineers in engineering employment grew by average 3.7% per year, 

substantially slower than growth in average demand. This difference supports reliance on skilled migration to fill the 

gap. Demand for overseas born qualified engineers employed in engineering occupations grew by average 9.0% 

per year as a consequence. 

2.6.2 2011 to 2016  

The situation between 2011 and 2016 was quite different. When evaluating the figures in Table 2.3, consider the 

caveat set out earlier; the change that occurred was not nearly as sharply defined as the Table suggests. 

During this period growth in the supply of qualified engineers slowed from  an average 5.6% per year to an average 

4.6% per year. There was some slowdown in each of the two components, but the impact was greater for the 

Australian born component . Growth in the latter slowed from average 5.3% per year to average 4.1% per year 

compared to a reduction from average 8.0% per year to average 7.7% per year for the overseas born component. 

These figures are consistent with a large reduction in labour force participation by Australian born men, particularly 

retirements in older age groups. In both components, supply continued to grow faster for women than for men.  

Demand growth also slowed but to a greater extent than supply. Overall growth in the demand for qualified 

engineers slowed from average 5.5% per year to average 4.0% per year developing a substantial gap with supply. 

Table 2.3 shows that the incidence of the demand slowdown was particularly high for Australian born men where 

growth fell to an average 1.9% per year, mirroring the reduction in labour force participation that occurred . Once 

again, overall demand for qualified engineers was higher than growth in demand in the Australian born component 

providing evidence that skilled migration was still necessary to bridge the gap. As well the larger gap between 

supply and demand growth was reflected in higher unemployment rates. 

The slowdown in demand for qualified engineers in engineering occupations was much greater than the slowdown 

in demand for qualified engineers generally. During 2011 to 2016, the demand for qualified engineers in  

engineering occupations slowed to average 2.6% per year, well below average 4.0% per year growth in demand for 

qualified engineers generally, reversing the relationship evident between 2006 and 2011. During the earlier period, 

there was clear evidence supporting the notion of an engineering shortage. During the second period this support 

comprehensively disappeared. 

However, the incidence of most of the change fell on the Australian born component where demand or 

employment of qualified engineers in engine ering occupations fell to average 1.4% per year, almost half the slower 

overall growth rate of average 2.6% per year. Clearly, the availability of Australian born qualified engineers to fill 

engineering occupations was growing much too slowly to fill the o pportunities available. In other words, there is 

continuing support for overseas migration of qualified engineers to fill engineering occupations.  
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The statistics in this section support further consideration of two policy issues; first, retention in engineering is an 

entrenched problem that requires attention, and second, continuing support for skilled migration is for 

employment in engineering occupations which represents about half current growth in supply.  

2.7 Arrival in Australia has a bearing on employment  

prospects 

The overseas born component of the engineering labour force can be partitioned according to arrival of migrants in 

Australia. Figure 2.4 shows the arrival profile of migrant engineers who were in the engineering labour force in 

2016. This illustration confirms that skilled migration of engineers has been a feature of the engineering labour 

market for some time. About one third of the overseas born engineering labour force arrived in Australia before the 

turn of the century, 17.8% arrived before 1990 and 16.4% arrived during the 1990s. 

Since 2000, successive cohorts of arrivals have increased in size; 18.4% of the 2016 overseas born engineering 

labour force arrived in Australia between 2000 and 2006, 23.4% arrived in Australia between 2007 and 2011 and 

24.0% arrived in Australia between 2012 and 2016. The illustration also shows how the proportion of women has 

increased in recent arrival cohorts. 

We observed earlier that in 2016 49.3% of the overseas born component of the engineering labour force was 

employed in engineering occupations. Figure 2.5 illustrates how arrival in Australia contributed to this result. What 

the illustration shows is that the most recently arrived cohort has the lowest proportion of qualified engineers 

employed in engineering  occupations at 40.3%. All other cohorts had proportions employed in engineering 

occupations above 50%. It also shows that migrant women have quite low proportions employed in engineering 

occupations and this result extends to every arrival cohort. 
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The statistics in this section show that skilled migration of engineers has not be well aligned with building 

Australiaõs engineering capability. A high proportion of migrant qualified engineers do not work in engineering 

occupations. This is an entrenched issue that has deteriorated further for recent arrival cohorts. 

2.8 Australia sources migrant engineers from many 

countries but large numbers come from a smaller 

group 

Australia has sourced its migrant engineers from about 166 countries from the 249 in the ABS classification. 

However, the top 10 source countries have accounted for over two-thirds of arrivals since 2007. Table 2.4 divides 

the overseas born component of the engineering labour force in 2016 by arrival in Australia for the top 10 source 

countries and compares arrivals for these countries to all arrivals in the various arrival periods. 

 

The earliest arrival cohort numbered 34,360 and 56.4% of them came from one of the top 10 sources with England 

at the top of the list.  There were 31,569 arrivals during the 1990s and the top 10 countries accounted for 56.6% and 

the largest number of migrants came from China. There were more arrivals in the five years 2000 to 2006 than 

during the whole of the 1990s, 35,425 and India replaced China at the top of the list. The second observation to 

make about this arrival group is that the top 10 countries accounted for 64.9%, a steep rise relative to the previous 

arrival group. 

The period 2007 to 2011 experienced the highest level of demand for qualified engineers, and accordingly, the 

number of qualified engineers arriving in Australia increased to 45,216, and the top 10 source countries accounted 

for 68.5% with India continuing to supply the most migrant engineers. There was a further increase in the intake 

Table 2.4: The top ten source countries for Australia's overseas born qualified engineers

Country Number Country Number Country Number Country Number Country Number Country Number Country Number

England 5483 China 3638 India 6958 India 9745 India 13472 India 34283 India 23217

Vietnam 2494 India 3028 China 4254 China 5472 China 4122 China 19907 China 9594

China 2421 England 2469 England 3148 Philippines 3684 Philippines 3266 England 15782 Philippines 6950

New Zealand 1754 Philippines 2110 Philippines 1963 England 2922 Iran 2598 Philippines 12505 England 4682

Malaysia 1699 Sri Lanka 1795 South Africa 1706 Iran 1972 England 1760 Sri Lanka 6842 Iran 4570

Philippines 1482 Hong Kong 1182 Malaysia 1548 South Africa 1849 Pakistan 1686 Malaysia 6822 Malaysia 2707

India 1080 South Africa 976 Sri Lanka 1223 Malaysia 1711 Sri Lanka 1084 South Africa 6086 Sri Lanka 2762

Sri Lanka 1062 New Zealand 949 New Zealand 927 Sri Lanka 1678 Columbia 1008 Iran 5999 South Africa 2672

Poland 958 Malaysia 870 Indonesia 697 Ireland 1032 Malaysia 994 New Zealand 5132 Pakistan 2451

Hong Kong 946 Vietnam 862 Iran 569 New Zealand 906 Bangladesh 979 Vietnam 4666 Bangaldesh 1805

Total top 10 19379 Total top 10 17879 Total top 10 22993 Total top 10 30971 Total top 10 30969 Total top 10 118024 Total top 10 61410

All arrivals 34360 All arrivals 31569 All arrivals 35425 All arrivals 45216 All arrivals 46299 All arrivals 192869 All arrivals 91515

% top 10 56.4 % top 10 56.6 % top 10 64.9 % top 10 68.5 % top 10 66.9 % top 10 61.2 % top 10 67.1

All arrivals Since 2007Before 1990 1990s 2000 to 2006 2007 to 2011 2012 to 2016
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between 2012 and 2016 to 46,299. The top 10 source countries continued to be dominant, but their share of the 

intake slipped slightly to 66.9%. India once again supplied the largest number of migrant engineers. To emphasize 

the concentration of migrant origin, since 2007, three countries, India, China and the Philippines contributed 43.5% 

of Australiaõs migrant engineers. 

 

The proportions of migrant qualified engineers, working in engineering occupations, from arrival groups between 

2007 and 2016 from the top 10 source countries are compared to the corresponding proportion of Australian born 

qualified engineers working in engineering occupations in Figure 2.6. 

On average, 66.3% of Australian born qualified engineers were employed in engineering occupations between 2007 

and 2016. Migrant engineers from only two of the top 10 source countries had similar shares, England with 62.6% 

and South Africa with 67.9%. There were substantial gaps in all other cases. This comparison reinforces earlier 

comments about Australiaõs skilled migration program and furthermore draws attention to the importance of 

providing more integration assistance to build Australiaõs engineering capability. 

2.9 The change in demand for qualified engineers has an 

industry basis 

Detailed statistics on the industry distribution of engineers  are discussed in Chapter 8. It shows that qualified 

engineers are employed in almost every broad industry in the ABS ANZSIC classification. This conclusion also 

applies to the employment of qualified engineers in engineering occupations. However, further inspection of this 

measure shows that most engineering occupations occur in a restricted range of industries that we refer to as core 

engineering industries. 

Core engineering industries are those where the proportion of qualified engineers employed in engineering 

occupations is higher than the national average and includes Mining, Manufacturing, Utilities, Construction, 

Information Media & Telecommunications, Professional Services and Public Administration . The remaining broad 

industries are referred to as non-core industries. In 2016, 73.1% of qualified engineers employed core engineering 

industries were employed in engineering occupations compared to 26.9% in the non-core industries. 
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In Figure 2.7 we examine how the increase in employment of qualified engineers and qualified engineers employed 

in engineering occupations has changed in core engineering industries and non-core industries for the two inter -

census periods 2006 to 2011 (blue bars) and 2011 to 2016 (red bars). 

Between 2006 and 2011 employment of qualified engineers increased by 59,941. The bulk of the increase, 43,362 or 

72.3%, occurred in core engineering industries and the remaining 16,579 or 27.7% occurred in non-core industries. 

Similarly, the increase in employment of qualified engineers employed in engineering occupations was 41,666 and 

the bulk, 34,640 or 83.1%, occurred in core engineering industries with just 7,026 or 16.9% occurring in the non -

core group. 

This relationship changed dramatically between 2011 and 2016. Employment of qualified engineers increased by 

55,722, almost as many as in the earlier period. However, in the core engineering industries the increase was 18,055 

or 32.4% of the total, less than half the share between 2006 and 2011, while the increase in employment in non-

core industries was 37,667 or 67.6%, about four times the increase in the earlier period. 
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3. Changes over time  

3.1 Regular statistics to measure change 

The availability of quality statistics has been a perennial barrier to assessing the status and progress of professions, 

including engineers. The approach used by Engineers Australia has been to utilise census statistics to analyse 

structural characteristics of the engineering labour market and to use ABS survey statistics to understand changes 

in the five-year interval between censuses. 

In Australia, changes in the size and structure of the national labour market are usually measured using statistics 

from the ABS Labour Force Survey (LFS). There are two reasons why this approach is not straight-forward when 

applied to engineers: 

The LFS is based on a sample of 0.32% of the civilian population4 aged 15 years and over and on average in 2016-

17 covered 26,000 private dwellings and 51,000 individuals. In turn t he engineering labour force in turn is about 

2.5% of the national labour force. This severely limits the number of variables unencumbered by excessive standard 

errors. 

Until recently, the LFS did not include questions on educational qualifications, a vital requirement for a professional 

organisation that requires its members to hold mandated qualifications in engineering. This changed in May 2015,5 

but insufficient time has elapsed to construct meaningful time series statistics. 

The first problem does not have a ready solution, but the second can be solved by instead using a related survey, 

the Survey of Education and Work (SEW) which has included educational attainment for almost two decades. When 

used in conjunction with other indicators, such as the censuses and vacancies statistics6, useful indicators of change 

can be compiled about the demand for, and supply of, engineers. 

The Survey of Education and Work (SEW) is a supplementary survey that draws on the LFS sample and is 

undertaken by the ABS annually in May7. Although closely related to the LFS sample, there are important 

differences in the scope of the surveys and response rates. Until 2008, the SEW sample was restricted to the 15 to 

64 years age groups. From 2009 until 2012, age groups 65 to 74 years were included in the survey in situations 

where there was attachment to the labour force. From 2013, this ambiguity was clarified by including all individuals 

up to 74 years of age in the sample. These changes mean that some juggling is necessary to compile consistent 

time series. The most practical approach is to continue the earlier age range restriction, that is, to analyse the 15 to 

64 years age range. Therefore, care is needed when comparing changes in SEW statistics to changes in census 

statistics which have an open age range. Another important issue is that the SEW sample is drawn from the civilian 

population which means that the defence forces, an important element of the engineering profession is excluded. 

There are other differences as well and together they mean that the two data sets cannot be reconciled, instead we 

look for similarities and differences in changes. 

Against this background, the objective of this Chapter is to examine trends in SEW statistics relating to the 

engineering labour force, in particular to identify changes that have occurred since the 2016 census. 

3.2 Changes in supply and demand 

Trends in the supply of qualified engineers, the demand for qualified engineers and the demand for qualified 

engineers in engineering occupations are illustrated in Figure 3.1. This diagram also shows the trend lines for each 

variable. The statistics illustrated in Figure 1 are for qualified engineers aged 15 to 64 years. What is clearly evident 

in the diagram is the relatively high year on year variability in the survey data which complicates short term 

                                                           
4 ABS, Labour Statistics: Concepts, Sources and Methods, February 2018, Cat No 6102.0.55.001, www.abs.gov.au  
5 ABS, Information Paper: Forthcoming Changes to Labour Force Statistics, October 2014, Cat No 6292.0, 

www.abs.gov.au  
6 See http://lmip. gov.au/default.aspx?LMIP/VacancyReport  
7 ABS, Education and Work, Australia, May 2014, Cat No 6227.0, www.abs.gov.au  

http://www.abs.gov.au/
http://www.abs.gov.au/
http://lmip.gov.au/default.aspx?LMIP/VacancyReport
http://www.abs.gov.au/
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analyses. The most prudent approach is to look at trends over a longer period and to allow for the effects of 

standard errors when assessing single year changes. 

 

 

3.2.1 Supply of Qualified Engineers  

Long term growth in the supply of qualified engineers has averaged 4.43% per year since 2001, increasing their 

number by 106.2% from 206,800 to 426,400 in 2018. After the global financial crisis (GFC), from 2009 through to 

2018, average growth in the supply of qualified engineers slowed to well below the long-term average, to 3.63% 

per year, but this result comprises two parts. 

From 2009 to 2013, supply grew more slowly but its growth was still relatively buoyant at 3.9% per year. However, 

in the three years 2014 to 2016, supply growth slowed to just 1.22% per year. The following two years, 2017 and 

2018 were ones of recovery with the supply of qualified engineers growing at the breakneck rate of 6.5% per year. 

The years of slower growth were associated with below average labour force participation as many older engineers 

exited the labour market. Indeed, the statistics show that in 2016, the supply of qualified engineers actually 

contracted. These observations are consistent with those obtained from census statistics; between the 2011 and 

2016 censuses, there was a substantial adjustment in the engineering labour market which involved lower 

participation and slower supply growth.  

3.2.2 Demand for Qualified Engineers  

Labour demand is usually measured by numbers employed. Over the long term, growth in demand for qualified 

engineers has matched supply growth, averaging 4.43% per year since 2001. Employment of qualified engineers 

increased from 199,200 in 2001 to 410,300 in 2018. However, as was the case for supply, the more interesting 

statistics are for shorter intervals within this period . 

After the GFC, from 2009 through to 201 3, the demand for qualified engineers grew by an average 3.7% per year 

while supply growth averaged 3.9% per year. In the following three years, 2014 to 2016, demand for qualified 

engineers collapsed to average 1.24% per year, no doubt prompting a discouraged worker effect which produced a 

commensurate fall in supply growth. Following this adjustment, the years 2017 and 2018 saw strong growth in the 

employment of qualified engineers averaging 6.2% per year. 

In 2016, the census year, the demand for qualified engineers grew by just 0.5%, an outcome reflected in census 

statistics. Since the census, the strong recovery in demand may to some extent be influenced by the higher degree 






















































































































