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I’m delighted to introduce the inaugural 
State of the Engineering Profession 
Report. This report addresses the policy 
priorities of Engineers Australia over 
2015-16, and presents our position 
on a number of key issues facing the 
Australian economy and community. 
We recognise that we need committed 

policy action to support Australia’s future prosperity, 
through productivity and innovation. Improvements 
in education, migration, infrastructure planning, 
defence procurement, and energy policy, as described 
in this report will benefit the nation in the long-term. 
Without a clear understanding of how we grow and 
deploy a skilled workforce, any industry policy will be 
incomplete. Engineers Australia believes these issues 
must be at the forefront of public policy discussion. 
We will continue to be a contemporary and responsive 
organisation that is true to our aim of being the trusted 
voice of the profession.

The 2016 State of the Engineering 
Profession report provides a roadmap 
of national policy ideals that need to 
translate into real policy action. In the 
21st century, it is productivity gains 
underpinned by innovation that will be 
the critical driver of improvements to 
Australians’ standard of living. Engineers 

play a vital role in making these improvements a reality. 
Our role as drivers of innovation places engineers 
among the major contributors to standard of living 
growth in the world’s major economies. Our challenge 
as a profession is to take this message to the community 
and to governments, to emphasise our role and our 
contribution. Engineers are a key part of the solution, 
and this is the message that we will be taking to policy 
makers across the country.

Dr. David Cruickshanks-Boyd  
FIEAust CPEng EngExec

2015 National President

Mr. John McIntosh 
FIEAust CPEng EngExec 

2016 National President
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The Australian economy is at a crossroads, with 
subdued 2015 GDP growth projections now down 
to 2.0 percent1. Growth has been consistently below 
trend since the Global Financial Crisis. The windfall 
benefits of the resources boom are over and the fall in 
commodity prices endangers the economic viability of 
many new resources projects.

Market-based policies have brought Australia 
significant benefits, but we cannot rely on the market 
alone to overcome the challenges our economy is facing.

With Victoria and NSW now powering Australia’s GDP 
growth2, it appears much of our current growth has 
been driven by population expansion through high net 
migration. Meanwhile, our standard of living is falling3 – 
because the main source of improvement, productivity, 
has stalled. 

Engineers Australia is calling on the Australian 
Government to show leadership in shaping a 
prosperous future for Australia. We require an 
aggressive policy framework to drive medium to long-
term growth, based on growing our productivity and 
increasing our self-reliance. We believe that without 
this framework, businesses will continue to be reluctant 
to invest, and our State and Territory Governments will 
lack direction. 

Engineers play a pivotal role, building modern 
infrastructure and driving innovation. The resources 
boom triggered extraordinary growth in the demand 
for engineers, and although we doubt we will see those 
levels again we now have access to a diverse, skilled 
workforce ready to build the Australia of the future.

The State of 
Engineering in 
Australia

References:
1. Westpac. September 2015. Australian Economic Reports http://www.westpac.com.au/corporate-banking/research/australian-economic-reports/.
2. CommSec. 2015. State of the States Economic Performance Report https://www.commsec.com.au/stateofstates.
3. Australian Government Budget 2014-15. Statement 4: Sustaining strong growth in living standards http://budget.gov.au/2014-15/content/bp1/html/bp1_bst4-01.htm

With more than 100,000 members across all 
engineering disciplines, Engineers Australia is 
the peak national body for member professional 
development, and for the advancement of 
engineering. As the association for professional 
engineers, engineering technologists and 
engineering associates, we are constituted by 
Royal Charter to advance the science and practice 
of engineering for the benefit of the community.

1 Engineers 
Australia is the 
trusted voice of 
the engineering 
profession.

We are the 
global home 
for engineering 
professionals 
renowned as 
leaders in shaping 
a sustainable 
world.
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AUSTRALIA’S FUTURE DEPENDS ON A SKILLED 
WORKFORCE

By recognising and enhancing the critical roles of engineering, 
technology and scientific capability, we can create more growth 
opportunities and more jobs - drawing on these specific and  
highly valuable skills.

We call on governments to develop policies to positively  
influence Australia’s engineering capability, by investing in 
education in engineering, technology and science. We also ask 
governments to review current migration policies, to ensure 
migrant engineers are used effectively as a supplement to 
Australian university engineering graduates and not simply 
as a supplement to skills generally.

AUSTRALIA’S FUTURE DEPENDS ON IMPROVED 
INFRASTRUCTURE

In its current state, existing infrastructure will not be sufficient  
to enable substantial productivity growth in the future.  
We need to optimise infrastructure, while using the latest 
technology, particularly digital technologies.

Engineers Australia calls on governments to provide long-term 
infrastructure planning in Australia, in collaboration with the 
community and business groups. This needs to be independent 
of politics and the short-term election cycle, so it can deliver long 
lasting benefits for the Australian community. It needs to avoid the 
stop-start character of the past to bring stability to the economy 
and to the engineering labour forces. We also urge a bipartisan 
approach to funding nationally significant infrastructure projects. 
We believe that giving bodies such as Infrastructure Australia a 
more decisive role in assessing and planning infrastructure 
projects of national significance is critical. Australia’s future 
depends on influential industry and energy policy.

AUSTRALIA’S FUTURE DEPENDS ON WHOLE-OF-
GOVERMENT INDUSTRY POLICY

A coherent and positive industry policy needs to recognise we 
cannot rely entirely on imports, and that we must renew our 
aging industrial base. The manufacturing industry continues to 
deteriorate, and the focus has moved to services industries.  
However, manufacturing should not be forgotten, as manufacturing 
can drive economy-wide innovation and a strong manufacturing 
industry will continue to be a core source of prosperity.

We call on government to take the lead and show initiative  
here through its procurement decisions – such as sourcing  
new defence capital assets from Australian suppliers.

Governments can also take the lead in implementing an energy 
efficiency target, and open discussions about the future of low 
emission energy sources and Australia’s energy security.

We call on 
government 
to take 
the lead 
and show 
initiative 
through its 
procurement 
decisions

Australia’s Future: 
A call to action

1.1
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The Engineering Team in Australia

The Australian 
Engineering  
Profession in 
Context

Professional Engineer

Professional Engineers apply 
lifelong learning, critical perception 
and engineering judgement to the 
performance of engineering services. 
They challenge current thinking 
and conceptualise alternative 
approaches, often engaging in 
research and development of new 
engineering principles, technologies 
and materials. Professional 
Engineers require at least the 
equivalent of the competencies in a 
four-year full-time bachelor degree 
in engineering.

Engineering Technologist

Engineering Technologists 
exercise ingenuity, originality and 
understanding in adapting and 
applying technologies, developing 
related new technologies or 
applying scientific knowledge within 
their specialised environment. 
Engineering Technologists require 
at least the equivalent of the 
competencies in a three-year full-
time bachelor degree in engineering.

Engineering Associate

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. 
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.

Engineers are problem solvers, critical thinkers and 
practical innovators. They play a pivotal role in modern 
society, and will be indispensable in the future as Australia 
develops as a high tech, knowledge-based economy.

Developing new products, new processes and new services, 
engineers also ensure our community continues to benefit 
from existing infrastructure. Their vision, foresight and 
resilience are essential skills for all industry sectors.

Through creative thinking and by asking the right questions, 
engineers have a comprehensive understanding of the 
needs of the community, businesses, and the environment. 
They possess the technical knowledge and problem solving 
skills to respond to constant change.

WHAT DOES AUSTRALIA’S ENGINEERING TEAM 
LOOK LIKE?

Qualified engineers, or the engineering labour force, 
represents the number of people with educational 
qualifications, who are actively engaged in the labour 
market, either by being employed, or if unemployed,  
actively seeking work.

2
Engineers Australia recognises 
three occupational categories 
within the engineering team in 
Australia:
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The resources boom triggered 
phenomenal growth in the 
demand for engineers and 
engineering services. Even if a 
substantial investment is made in 
infrastructure in a short timeframe, 
it is unlikely that we will see this 
type of growth again.

During this period of extraordinary 
growth, workplace vacancies for 
engineers in Australia eclipsed 
Australian general workplace 
vacancies. However, engineering 
vacancies have now dropped 
significantly – and they continue to 
fall as the resources boom comes 
to a close.

Looking long term, history  
suggests productivity growth 
will be the main driver of 
improvements in Australia’s living 
standards, as it has been for the 
past forty years (as measured 
by growth in GDP per person). 
Productivity growth depends on 
investment in human capital – 
enabling people to work smarter, 
and using technology and 
infrastructure to give them the 
tools to work with.

Engineers Australia believes that 
as the resources boom winds 
down, proactive investment in, 
and effective management of, 
economic infrastructure is critical. 
This must be a top priority for all 
governments, as it plays a central 
role in the future of engineers in 
the labour force and productivity 
growth in Australia.

Over the last decade Australia 
has experienced significant 
population growth as a result of 
a strong migration policy, and 
strong economic growth thanks 
to the resources boom. It has also 
successfully weathered the Global 
Financial Crisis (GFC).

During the same period, Australia’s 
engineering labour force has 
grown significantly to meet the 
demand for more engineers 
during the construction phase 
of the resources boom. This 
coincided with an upsurge in 
infrastructure development by 
governments during the five 
years before the GFC.

In 2001, the engineering labour 
force was 206,800 and by 2014 
it had grown 80.9 percent to 
374,100. In most years before 
the GFC, the participation rate of 
engineering was above the period 
average reflecting the impact of 
high demand for engineers on 
employment. The labour force 
grew at an average of 5.6 percent 
per year before the GFC, slipping 
back to a growth rate of 4.5 percent 
after 2009.

Throughout the GFC the 
engineering labour force was 
essentially stable, increasing by 
a mere 0.1 percent, and the full 
impact of the GFC on employment 
was apparent in 2009. 

Following the GFC, the engineering 
labour market recovered, but the 
recovery was short lived.

Engineering is an integral 
component of the services economy, 
and this has become apparent in 
the engineering labour force. As of 
the last census in 2011, 69 percent 
of engineers are employed in this 
industry sector.

The engineering labour market 
began to rapidly deteriorate from 
December 2012, as engineering 
vacancies began a thirty-month 
slide. This deterioration continued 
right through to 2015 and has now 
stabilised at extremely low levels.

The engineering profession 
over the last decade

2.1

Aftermath of the 
resources boom 

2.2
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ENGINEERING VACANCY TRENDS IN AUSTRALIA ACROSS THE PAST DECADE
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Rank Industry No. of employed 
qualified engineers

1
Architectural, Engineering and Technical 
Services

38,984

2
Computer System Design and Related 
Services

12,073

3 Machinery and Equipment Manufacturing 11,353

4 Heavy and Civil Engineering Construction 6,972

5 Tertiary Education 6,937

6 Transport Equipment Manufacturing 6,911

7 Telecommunications Services 6,264

8
Other Machinery and Equipment 
Wholesaling

6,091

9 Defence 5,397

10
Management and Related Consulting 
Services

4,735

11 Air and Space Transport 4,585

12 Metal Ore Mining 4,467

13 State Government Administration 4,391

14 Local Government Administration 4,224

15
Primary Metal and Metal Products 
Manufacturing

4,202

THE TOP 15 INDUSTRIES BY ENGINEERING EMPLOYMENT (2011 CENSUS)

Vacancies indexed as of January 2006.
Sources: Australian Government 2015. Department of Employment
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Engineering underpins virtually 
every aspect of our modern lives, 
and is embodied in practically 
every good or service used by 
Australians. This profession 
gives us access to new 
innovations and technological 
developments, essential to 
continued improvements in our 
standard of living.

The Australian economy is shifting 
away from vertically integrated 
businesses that undertake most 
steps in producing goods and 
services, and towards collaborative 
‘networks’ where businesses 
partner with service providers. 

It’s an arrangement designed for 
efficiency, performance and cost 
savings – and in this new economic 
paradigm, specialised engineering 
skills, including technical 
capabilities, logical problem 
solving and creative thinking, will 
be vitally important.

That’s why it’s imperative for 
government to develop proactive 
policies that ensure Australia’s 
engineering workforce is ready to 
meet future demands.

It’s time to stop talking about 
falling participation in school 
maths and science; we need to 
develop policies that will produce 
tangible outcomes. Australia 
needs to develop an innovation 
culture that recognises and 
values engineering and other 
technical skills. This is the role of 
government: to set strategies and 
directions for our economy. 

It’s time to 
stop talking 
about falling 
participation in 
school maths 
and science, we 
need to develop 
policies that 
will produce 
tangible 
outcomes.

A Skilled 
Engineering 
Workforce in 
Australia

The importance of engineering

3
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It’s time to 
stop talking 
about falling 
participation in 
school maths 
and science, we 
need to develop 
policies that 
will produce 
tangible 
outcomes.
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In the future Australian economy, 
occupations requiring technical expertise 
will continue to increase, and the demand 
for science, technology, engineering and 
mathematics (STEM) skills will rise.

In the United States, STEM occupations 
are projected to grow by 17 percent 
between 2008 and 2018, compared with 
9.8 percent for non-STEM occupations, 
and STEM workers are expected to 
command 26 percent higher wages4.

In Australia, jobs held by workers with 
STEM qualifications have already grown 
by 14 percent between 2006 and 
2011, compared with just 9 percent for 
other occupations5.

It’s beyond doubt that we need more 
students completing STEM courses at 
university if we are to meet the expected 
growth in STEM-dependent occupations. 
Australia will need more technically 
literate people entering the workforce 
if we are to enhance our engineering 
technology and scientific capability, and 
advance as an innovative, high tech, 
knowledge-based economy.

DECLINING TECHNICAL 
EDUCATION FOUNDATIONS 

It’s worrying to note recent figures 
showing a decline in the participation in 
science, as well as a decline in advanced 
mathematics participation by year 12 
students. There are simply not enough 
students in STEM subjects at higher 
levels at high school – and there is 
poor understanding about the role of 
engineering in this generation.

We all need to realise the importance of 
sciences and mathematics in creating the 
technologies that affect every aspect of 
the way we live. Policies to encourage 
more students to remain at school to 
year 12 are a good start, however, the 
real challenge is halting and reversing 
the falling participation rates in subjects 
that enable students to further study 
STEM subjects.

In 2003, the OECD rankings 
for mathematical literacy 
ranked Australia third out 
of seventeen countries for 
mathematic literacy. In the 
2012 rankings, Australia 
dropped to seventh.

The future 
economy

3.1

References:
4. U.S. Department of Commerce. Economics and Statistics 

Administration. 2014. STEM: Good Jobs Now and for the 
Future. https://www.commerce.gov/ 

5. Australian Bureau of Statistics. 2014. Perspectives on 
Education and Training: Australians with qualifications in 
science, technology, engineering and mathematics (STEM), 
 http://www.abs.gov.au/ 
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of the fastest growing 
occupations require 
STEM skills 75% 
of Australian employers 
identify STEM employees 
as the most innovative70% 
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Skilled migration has been a feature of the 
Australian engineering labour force for decades, 
with annual migration intakes adjusting upwards 
and downwards in line with the economic climate of 
the day.

During Australia’s resources boom, annual intakes 
of migrant engineers on permanent visas (and 
similar numbers on temporary visas) were larger 
than the number of new engineers produced by 
the Australian education system. Dependence on 
skilled migration became ingrained in the mindset 
of decision makers – and despite changed labour 
market circumstances, our migration targets are still 
based on boom conditions.

That’s why the majority of engineers are now 
overseas born, with this group making up over  
54 percent of Australia’s engineering workforce.

With an abrupt slow-down in infrastructure 
development by all governments, and record 
numbers of engineers completing courses, new 
graduate engineers are not easily finding work. 

This is already having a flow-on effect on university 
place applications – engineering applications have 
fallen for the first time in many years.

Engineers Australia believes the fundamental 
objective of permanent migration is to develop 
Australia’s medium to long-term human capital base 
by supplementing the output of our educational 
institutions. This is different to temporary migration, 
which should only address short-term labour market 
pressures, and be highly responsive.

Over-dependence on migrant engineers comes 
with risks. As source countries develop their 
economies they will need to keep more of their 
own skilled engineers and fewer will migrate. 
That’s why our migration policy objectives need 
a clear and transparent intent, to ensure we are 
using migrant skills to further develop our own 
technical capabilities. The Australian community 
and Australian employers also need to understand 
these objectives.

Skilled  
migration

3.2

 AUSTRALIA’S DEPENDENCE ON SKILLED MIGRATION
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Point of origin of our overseas engineers

Australia’s engineering workforce 
is made up of local engineering 
graduates and skilled migrants, and 
the number of engineers from each 
source is influenced by migration 
and education policies.

With our decades-long boom/
bust infrastructure delivery 
cycle, it has been challenging for 
Australia to effectively build and 
deploy a professional engineering 
workforce. A short-term political 
cycle focuses on intermittent, big 
ticket infrastructure spending. In 
times of low demand, engineers will 
simply leave the profession to take 
up jobs in other sectors. And when 
demand again peaks, this creates a 
domestic skills shortfall.

Demographic changes in our 
engineering labour force, 
principally the level of retention in 
the profession, has important policy 
implications. We must ensure that:

• Retention of women is increased 
to be equal to men

• Retention of overseas born 
engineers is increased to 
be equal to Australian born 
engineers

• The time necessary to train and 
build a professional workforce 
- up to a decade, must be taken 
into account in all relevant policy 
decisions

Although educational institutions 
in Australia are now producing 
more engineers than ever before, 

this response was not fast enough 
to meet boom-time demand from 
the resources sector, and migrant 
engineers filled the shortage.  
Now the boom as come to an 
end, we have new engineering 
graduates experiencing high levels 
of unemployment in many sectors. 

We cannot look to temporary 
immigration as a sustainable 
long-term solution, as we are 
failing to take advantage of the 
talent we already have produced: 
the increasing number of new 
engineering graduates.

This is why it is critically important 
for policy makers to develop 
strategies to retain more engineers 
in engineering – and avoid future 
skill shortages.

Where we source 
our engineers

3.3
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• Oceania and Antarctica: New Zealand and Pacific Island countries.

• North-West Europe: United Kingdom; Ireland; Austria; Belgium; France; Germany; Netherlands; Switzerland; Scandinavian countries.

• North Africa & Middle East: Algeria; Egypt; Libya; Morocco; Sudan; Tunisia; Bahrain; Iran; Iraq; Israel; Jordan; Kuwait; Lebanon; Oman; 

Qatar Saudi Arabia; UAE; Turkey; Yemen.

• South East Asia: Burma; Cambodia; Laos; Thailand; Vietnam; Brunei; Indonesia; Malaysia; Philippines; Singapore; Timor-Leste.

• North East Asia: China; Hong Kong; Macau; Mongolia; Japan; both Koreas.

• Southern & Central Asia: Bangladesh; Bhutan; India; Maldives; Nepal; Pakistan; Sri Lanka; Afghanistan; Armenia; Azerbaijan; Georgia; 

Kazakhstan; Kyrgyzstan; Tajikistan; Turkmenistan; Uzbekistan.

• Americas: all countries of northern and southern America.

• Sub-Saharan Africa; Benin; Cameroon; Central African Republic; Chad; Congo; Gambia; Ghana; Liberia; Niger; Nigeria; Senegal; Angola; 

Kenya; Ethiopia; Lesotho; South Africa; Zimbabwe.

• Southern and Eastern Europe: Italy; Malta; Portugal; Spain; Albania; Balkan countries; Greece; Romania; Ukraine; Belarus; Hungary; 

Russia; Latvia; Lithuania; Czech Republic.

KEY
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Infrastructure assets are inherently long lived, 
so their design and operation should depend 
on considerations beyond our political cycles. 
The quality of our infrastructure is also a key 
indicator of Australia’s economic, social, and 
environmental health.

We need high quality infrastructure, drawing 
on the latest digital technologies to manage 
our current infrastructure assets and develop 
new ones. We cannot solely rely on our current 
infrastructure assets to fuel productivity growth.

Engineers Australia strongly believes 
infrastructure is the essential enabler of 
Australian productivity growth, and it is essential 
to preserve and improve our standard of living. 
That means it must be fit for purpose, and the 
flow of infrastructure services should stay ahead 
of population and economic growth.

Engineers Australia has established the following 
key principles for the effective management and 
development of Australia’s infrastructure:

1
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Infrastructure must be managed 
to advance socio-economic goals, 
not political goals

Infrastructure planning without 
land use planning is not sensible

Infrastructure planning is 
integral to governing –  
not an optional extra

Infrastructure is not the exclusive 
preserve of government; the 
private sector is a key player

Infrastructure must be managed 
sustainably over its full and 
expected life

Infrastructure governance must 
be rigorous and must be  
de-politicised

ICT enabled infrastructure 
delivers more value for  
money, especially in a  
co-ordinated system

Short term acquisition practices 
should be discarded in favour  
of whole-of-life considerations

A Spotlight 
on Australian 
Infrastructure 
Planning 

Key infrastructure principles

4
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As Australia’s population grows, mainly 
within the capital cities, and as our economy 
continues to grow, we will experience a 
number of infrastructure challenges. The 
demand on many key urban road and rail 
corridors are projected to significantly exceed 
current capacity by 20316.

Current infrastructure assets in Australia 
are using old technology, and many will be 
inadequate to meet future requirements. 
To deliver improved infrastructure, and 
optimise our existing infrastructure, we need 
to put a better planning process for major 
infrastructure decisions in place.

Our desire to build local capacity within 
Australia is curbed by the short-sightedness 
of the political cycle, no matter which party 
is in government. All too often, governments 
have been inclined to make political decisions 
that cut across sound business cases. As we’ve 
seen, political infrastructure announcements 
can occur multiple times, with increases 
regularly put to forward estimate years. Often 
these numbers dissipate and governments 
provide lesser amounts when those years 
come around.

Engineers Australia has long pushed to  
de-politicise infrastructure planning in favour 
of a long-term, truly bipartisan approach to 
funding our nation-building projects.

The political and technical responsibilities for 
infrastructure management and development 
need to be separated and clearly defined. 
The government has a political responsibility 
to provide a context and a narrative to the 
community, and to oversee continuity between 
infrastructure and land use planning. The 
technical responsibilities should be free from 
political influence, and include the project: 

• design,

• procurement mechanisms,

• tender evaluation,

• deliverables,

• construction, and

• post-construction evaluation.

References
6. Infrastructure Australia. 2015. Australian Infrastructure Audit. http://infrastructureaustralia.gov.au 

Infrastructure  
governance 
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The responsibility for infrastructure planning ultimately 
lies with government. However, this does not mean 
public/private partnerships and other financing 
models should not be explored when it comes to 
infrastructure funding.

Engineers Australia has always been a strong advocate 
for private sector investment in infrastructure 
development where it can complement public 
investment. Private/public partnership models can 
be beneficial as they can extend the pool of funds for 
infrastructure projects, and draw on the wide range of 
private expertise that is not always readily available in 
the public sector.

Given Australia’s current record low interest rates (and 
the even lower rates available internationally) it would 
also be wise to explore debt financing to fund major 
infrastructure. Research has shown the additional 
risks flowing from debt finance instead of private/
public partnerships resulted in miniscule extra costs 
compared with the benefits of making infrastructure 
available sooner7. 

Additionally, if we have greater transparency between 
user charges and expenditure on transport planning, 
investment and maintenance, governments will be able 
to implement more effective user charging models.

Engineers Australia believes that investment in 
smart infrastructure, primarily the application of 
digital technology to the development, operation and 
coordination of infrastructure, is the key to future 
productivity growth. Although this technology adds to 
the cost of new infrastructure in the short term, it can 
deliver substantially greater benefits over the life of 
system assets.

Engineers Australia would also support Infrastructure 
Australia taking a more active role in the planning and 
the development of financing models of major national 
infrastructure projects. This would be a strong move 
towards creating a pipeline of projects, delivering 
Australia’s most important infrastructure needs. 
Additionally, this long-term pipeline would provide 
greater certainty for infrastructure investors and 
contractors – it’s positive step towards assessing and 
delivering Australia’s most important infrastructure 
needs efficiently.

References:
7. Lateral Economics, Getting Western Sydney Going, Financing the Infrastructure Needs of Western Sydney, Prepared for the Western Sydney Regional Organisation of Councils 

(WSROC), October 2010, www.lateraleconomics.com.au 

Infrastructure  
investment
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Engineers Australia would also 
support Infrastructure Australia 
taking a more active role in the 
planning and the development 
of financing models of major 
national infrastructure projects. 
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Industry Policy with a 
Spotlight on Defence 
Engineering and 
Energy Policy

Industry policy and manufacturing 
in Australia

5
Engineers Australia agrees with mainstream economic 
research that concludes manufacturing can still be a 
core source of prosperity in Australia8, and we also 
believe industry policy and innovation should be 
treated as one and the same.

Manufacturing has higher multiplier effects on 
economic growth than other sectors. It can boost 
innovation and nationwide productivity across 
multiple sectors, and is the source of many skilled and 
well-paid jobs. The observed decline in manufacturing 
and the rise of service industries in most developed 
economies should not be seen as independent 
changes. Instead, we see these as complementary 
transformations, driven by globalisation and 
digital technologies9.

Historically, manufacturers used a vertical integration 
pattern in the production of physical products. 

However, this has shifted in favour of collaborative 
organisational networks, where lean manufacturers 
partner with service providers – this is often called 
‘production recipes’10, ‘product service packages’11 

or value-adding chains. 

Australia needs an economy-wide industry policy that 
recognises the importance of digital technologies 
to the exchange of ideas and knowledge in these 
new partnerships, as well as to production flexibility 
and specialisation. Productivity and innovation will 
flourish in an environment that fosters market-based 
competition. Industry support is needed to build up 
manufacturing supply chains, so that they can connect 
with each other in Australia, and overseas.

Australia also needs a coherent industry policy that 
recognises and values manufacturing and understands 
how it can deliver innovation across the economy.

24

Manufacturing 
has higher 
multiplier  
effects on 
economic 
growth than 
other sectors.



Recognise the important role  
of manufacturing and the broader 
influence of industry policy in a 
globalised digital world

Enhance the competitiveness  
of market structures and reform 
government procurement policies 
to build competitive environments 
wherever possible

Consider fiscal policies to 
encourage investment in research 
and development and new capital 
equipment

Redirect research development 
funding and activities to build 
an innovation culture focused on 
consolidating national priorities to 
complement industry policy

Develop capabilities in Australian 
businesses, particularly small to 
medium enterprises, to connect  
with global supply chains

Reverse the decline in the study  
of mathematics and science in the 
Australian education system and 
encourage more Australians to 
study engineering, technology  
and ICT courses

Encourage and enhance the 
connections between industry, 
universities, colleges and research 
and development establishments

Manufacturing 
has higher 
multiplier  
effects on 
economic 
growth than 
other sectors.
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Engineers Australia calls for a coordinated approach by governments at all levels, 
as well as by industry and by unions. Industry policy in Australia needs to: 
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Defence procurement provides 
a direct link to industry 
policy by providing local 
manufacturing options, as well 
as technical assessment and 
whole-of-life sustainment. 

One example of the need 
for technical capabilities in 
government is the Australian 
Defence Force (ADF). Its 
responsiveness is highly 
dependent on its technological 
edge. Technology permeates all 
elements of the ADF, and enables 
the creation of defence forces  
that are sustainable, networked 
and deployable. They can  
then be adaptable over their  
in-service life, and excel at joint 
and coalition operation. 

However, technology itself 
cannot achieve this capability and 
responsiveness; it is the people, 
knowledge processes and systems 
that have shaped the development, 
selection, integration and 
operation of technology for 
the ADF’s purposes and this 
depends on a range of expertise, 
particularly engineering.

Engineers Australia believes it is 
important to utilise engineering 
experience to support effective 
procurement decision-making 
in defence. A few decades ago, 
there were more than 100,000 

engineers employed in the 
government sector in Australia, 
today there are less than 
20,000, which is a concern for 
such a technically intense area 
of government.

Meanwhile, current defence 
procurement plans indicate the 
Australian Government will 
spend around $50 billion offshore 
during the next decade12. It is 
imperative for defence agencies to 
have cost-effective and efficient 
access to engineering expertise 
when procuring these products 
and services. 

Accessing ‘best value for money’ 
engineering expertise may mean 
using a combination of internally 
and externally sourced expertise. 

If governments establish cross-
agency engineering communities 
of practice, they can encourage 
multi-agency workforce planning 
and facilitate the movement of 
engineers between agencies to 
share expertise when required. 
Engineers Australia agrees 
with commentators and former 
politicians that the time has come 
for the government to introduce 
the position of a Chief Engineer, 
providing technical expertise to 
guide the nation on important 
engineering-intensive decisions13.

Engineers Australia believes the 
Australian government needs 
to look beyond short-term fiscal 
pressures and consider the 
ongoing technical skills required 
to deliver its long-term program. 
We urge government to recognise 
that people, and their capabilities 
and systems knowledge, will shape 
the successful delivery of defence 
force capability.

References:
12. M.Callinan and A. Gray. Defence science and innovation: An affordable strategic advantage. Australian Strategic Policy Institute. June 2015. www.aspi.org.au/ 
13. Mr John Forrest, Former Member for Mallee, Victoria, valedictory speech, Hansard, 24 June 2013.

Engineering expertise in 
defence procurement
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The time has come 
to introduce the 
position of a Chief 
Engineer, providing 
technical expertise 
to guide the nation 
on important 
engineering-intensive 
decisions.





A recent federal government announcement 
has signalled an intention to spend $1.3 billion 
on new light armoured army personnel 
carriers. The government estimates that 
the manufacture of the personnel carriers 
in Australia will generate 170 innovative 
technology manufacturing jobs14. 

Engineers Australia believes Australia should 
be able to also build the next generation of 
naval ships in Australia, drawing on overseas 
design and technical expertise.

We acknowledge the recent history of 
naval ship building in Australia as chronicled 
in audits and other reports. In our view, 
the many previous problems were due 
to government procurement issues, 
unwillingness to accept lessons from past 
successes, and reluctance to structure 
contractual arrangements to maximise the 
prospects for success. In our view, simplistic 
views about the ‘de-industrialisation’ of 
Australia are out of step with a contemporary 
understanding of the combined effects 
of globalisation and the digital revolution 
on the way businesses operate – and on 
manufacturing in particular.

The argument against building naval 
ships in Australia focuses on our local 
shift to a ‘services’ economy. However, 
as outlined previously in this report, we 
believe manufacturing industry is still a 
relevant source of prosperity for Australia 
– and this view is consistent with many 
economic reports.

Australia’s Government has a fundamental 
responsibility to develop the Australian 
economy for the benefit of Australians, and 
this is unlikely to be achieved without an 
innovative and productive manufacturing 
base. Governments throughout the world use 

defence procurement to stimulate growth 
and innovation, and to drive productivity. 

Naval shipbuilding is part of this base. In 
arguing the case for building naval ships 
in Australia we point to key lessons from 
the past:

• Successful local naval shipbuilding 
resulted from a competitive tender 
selection of the principal contractor,  
and included pricing consistent with global 
benchmarks.

• Government procurement ordered 
sufficient ships to realise essential 
economies of scale.

• Government procurement arrangements 
prevented ‘capability creep’, a key 
source of contractual over-spends and 
failed timelines. While we need to take 
into account some unique geographic 
circumstances, these need to be rigorously 
detailed, tested – and unnecessary ‘extras’ 
should be avoided.

What’s more, benefit cost analyses need 
to incorporate all participant benefits 
throughout contributing value-added stream. 
We understand the need to avoid direct 
industry subsidy or protection. However, 
Australian industry cannot transition to 
the new global economic paradigm when 
procurement decisions are based on the 
initial purchase alone. 

Participating industries need dynamic 
innovation and research and development 
policies, complementary taxation policies, and 
assistance to participate in the associated 
value-added streams – primarily in the 
global marketplace.

The impact of defence 
procurement on 
manufacturing

5.2

Reference: 
14. ABC News. 2015. Hawkei: Army to spend $1.3 billion on Australian-made replacement for ageing Land Rover fleet.  

http://www.abc.net.au/news/2015-10-05/federal-government-set-to-spend-13bn-on-new-army-vehicles/6827164.



AN UNWILLINGNESS TO SET UP A SUITABLE 
MANAGEMENT PARADIGM FOR DELIVERY

• Different management models combine private/public 
sector ownership for different acquisitions.

• The Anzac frigate is a successful model. It incorporated a 
private enterprise model chosen through a competitive 
tender, with a stable capability specification and enough 
ships to offer sensible economies of scale.

POLICY BARRIERS TO AUSTRALIA’S  
NAVAL SHIP BUILDING CAPACITY

A CHANGED OUTLOOK FOR AUSTRALIAN 
MANUFACTURING 

• We cannot see the decline in manufacturing and rise in 
service industries as independent changes.

• Manufacturing fuels productivity and growth through 
innovation, and is the hub of new organisational 
networks that are maximising efficiency and driven by 
performance standards.

• Government policy should establish the framework 
for success, and this does not necessarily mean that 
manufacturing should be subsidised.

FOCUS ON MATTERS THAT SHOULD BE DEALT 
WITH THROUGH INDUSTRY POLICY RATHER THAN 
DELIVERING NAVAL CAPABILITY

• We need to build Australia’s naval shipbuilding capacity.

• If it is for one location, different prime contractors for 
successive contracts should be considered.

• Scale and avoiding unnecessary complexity are 
both important.

• Australia has previously used a combination of industry 
policy and structural adjustment assistance to transition 
away from specific local activity – to great success.

AN INABILITY TO PRESERVE THE CAPABILITY 
ORDERED

• Numerous audit reports spell out problems arising from 
a succession of ‘bells and whistles’ amendments to initial 
capability design.

• Australia’s unique naval circumstances need to be taken 
into account.

• Initial capability design should incorporate essential 
characteristics of Australia’s naval circumstances and 
remove scope for capability creep.
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Australia has an abundance of natural energy resources. 
During the late 2000s we experienced a boost in energy 
resource exports, providing prosperity to many parts 
of the Australian economy and local communities. 
Australia will continue to export energy resources, 
as long as our export markets maintain their current 
energy policies. 

Domestically, Australian energy policy is currently too 
narrow in focus. If we are going to capitalise on our 
energy resources in the decades to come, we must 
look to boost our energy efficiency and productivity, 
and broaden the use of our energy resources while 
capitalising on new technologies.

The government’s most recent Australian Energy 
White Paper emphasises improved energy efficiency15. 
Energy productivity is important, and it can be 
achieved through both industry restructuring and 
energy efficiency. 

Engineers Australia believes that Australia has been too 
reliant on industry restructuring and that our progress 
on energy efficiency has been inadequate and must 
be reinvigorated.

We already have the mechanisms in place to do this. 
The National Framework on Energy Efficiency was 
first introduced in 2004 and has delivered substantial 
reductions in emissions. However, Engineers Australia 
believes the level of ambition for this form of direct 
action is far too low and its potential should be more 
aggressively pursued.

A national energy efficiency target might be the answer. 
This will establish a framework for the numerous 
energy efficiency options and also set benchmarks 
to support evaluation of the most effective options. 
Energy efficiency is a direct action policy change that 
can reduce greenhouse gas emissions, and at the same 
time save businesses and consumers money.

We believe energy policy should be aimed at positively 
connecting the way we use our energy resources to our 
greenhouse gas reduction targets. 

References:
15. Australian Government Department of Industry and Science. 2015. Energy White Paper. http://ewp.industry.gov.au/

Energy Policy
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Sources for infographic data:  
Clean Energy Council. 2014. Clean Energy Australia Report,  
Engineers Australia 2014. Energy Security for Australia
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Australia proposed substantial greenhouse gas reduction targets for 
inclusion in the global negotiations in Paris in late 2015. Engineers 
Australia believes these targets will require Australia to seriously 
address the main sources of its emissions, including its domestic 
electricity generation system.

It is well known that three-quarters of Australia’s coal fired power 
plants are operating beyond their intended design life16. The central 
question is not whether they should be replaced but what should 
replace them. 

Although lower emission coal and gas-fired technologies are 
available, Engineers Australia believes that future electricity 
planning should be based on financial considerations and potential 
for emissions reduction rather than on status quo considerations. 
All options should be on the table, backed by an independent and 
unbiased review that does not favour one particular technology 
without careful scrutiny.

Engineers Australia believes that electricity generation options 
worthy of inclusion in a portfolio examination include: 

• small-and large-scale solar voltaic systems, 

• solar systems with battery or chemical storage, 

• wind generation, 

• tri-generation gas systems, 

• new generation critical pressure coal technology  
(but only with emission collection and storage), and 

• nuclear power. 

Other forms of renewable energy such as tidal and geothermal 
could also be considered.

Planning for long term emissions reduction must take the reductions 
needed to achieve climate stabilisation into account, based on an 
average temperature rise of less than two degrees centigrade. 
Present country commitments for the Paris round of negotiations, 
including those by Australia, fail to do this. It is inevitable that 
further negotiations will be necessary and planning should not be 
constrained by the long asset lives of inappropriate technologies.

That’s why Engineers Australia encourages governments to open 
the debate about renewable and nuclear energy, to fully consider  
all the options for Australia’s future energy needs.

References:
16. Australian Government Department of Industry and Science. 2015. Energy White Paper. http://ewp.industry.gov.au/ 
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All energy options should 
be on the table, backed 
by an independent and 
unbiased review
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The Australian economy was built 
on a foundation of affordable and 
readily available energy in all its 
forms. Energy security underpins 
our future reliance on this critical 
resource. Energy security has several 
dimensions; supply availability and 
continuity, affordability and the risk 
profiles for these factors.

Australia’s National Energy Security 
Assessment has drawn attention to 
large and timely investment in the 
coming decade to consolidate the 
security of our energy17. However, 
the same assessment draws attention 
to concerns about global oil prices 
and gas markets and upward 

pressures on energy prices. These all 
have the potential to downgrade our 
energy security situation.

Engineers Australia is not convinced 
the Australian Government has 
been transparent in assessing 
Australia’s energy security. Issues 
such as Australia’s pronounced and 
growing dependence on imports for 
liquid transport fuels are treated 
too simplistically. It is time for a bi-
partisan approach to energy security 
and that the first step towards 
this is the delegation of national 
energy security assessments to an 
independent, apolitical body.

We recognise that Australia has 
previously faced challenges with 
changes to energy demand, and it is 
likely that unforeseen challenges will 
continue in the future. That is why we 
cannot afford to make the mistake 
of continuing an infinite electricity 
supply, ignoring our domestic gas 
security, and only build much needed 
infrastructure when a domestic gas 
shortage threatens.

Engineers Australia recommends 
implementing the following initiatives 
for a comprehensive energy 
security policy:

References:
17. Australian Government Department of Industry and Science. 2011. National Energy Security Assessment. http://ewp.industry.gov.au/

Energy  
security
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Adopting a comprehensive energy security definition relevant to Australia

More collaborative approaches to energy security policy

Broadening the understanding of threats to energy security

Securing the energy wealth for future Australians

Integrating energy security and foreign diplomacy

Addressing liquid fuel insecurity

Addressing energy poverty

Moving beyond energy infrastructure protection

Engaging the community
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Summary of Policy 
Recommendations

Engineers Australia is calling on the Australian Government to show leadership in shaping a prosperous future for 
Australia. To drive medium to long-term growth, we need an aggressive policy framework based on growing our 
productivity and increasing our self-reliance. Engineers play a pivotal role, building modern infrastructure and driving 
innovation. The resources boom triggered extraordinary growth in the demand for engineers, and although we doubt 
to see those levels again, we now have access to a diverse, skilled workforce ready to build the Australia of the future.

Engineers Australia strongly advocates for governments to develop policies that positively influence Australia’s 
engineering capability through investment in education in engineering, technology and science, as well as the effective 
use of migrant engineers.

Engineers Australia urges governments to provide long-term infrastructure planning in Australia, independent 
of the short-term political cycle, with a bi-partisan funding model, so it can deliver long lasting benefits for the 
Australian community.

Engineers Australia also proposes that governments develop positive and coherent industry policy to renew our aging 
industrial base, driving innovation and productivity, by taking the lead through its defence procurement decisions, and 
energy policy decisions.

Engineers Australia is dedicated to supporting Australia’s future prosperity, and believes the key recommendations 
outlined in this report are essential for this growth strategy. Without an aggressive policy framework, businesses will 
continue to be reluctant to invest, and our state and territory governments will lack direction.
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