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Changes brought about by new technologies are rapidly reshaping how we work and live. All these
changes have a direct effect on the labour market, which is a fundamental part of how the economy
works. When the Bank forecasts things like the unemployment rate and inflation, it needs to
understand how these forces are shaping labour market outcomes. In particular, we need
understand how the nature of work is changing, and how well the matched people looking for work
are to the jobs available. The Bank is also an employer facing the challenges of finding people with
the right skills to meet our changing skill needs. As career advisers, you are looking at this from a
very different perspective. What do you advise your students when you know that the labour market
is evolving rapidly?
Today, I'm going to provide you with a very high-level perspective that provides some context for
those very individual discussions you have with your students. Forecasting how things might change
is a difficult exercise at the best of times, but a good place to start is to look at the trends in
employment growth and think about what is driving them. The main takeaway of this exercise is that
the strongest growth has been in the jobs that require the highest skills. Then I will touch on the
financial rewards of obtaining higher skills, noting that there are also costs involved. Finally, I will
explore what can be done to adapt to these changes and highlight the importance of investing in
skills that are well matched to the job.

The Changing Nature of the Australian Workforce
There are many ways to classify the workforce to understand how it has changed over time. Today
I'm going to start by looking at changes in employment for different skill levels. [1] I'm going to use
an ABS measure of skills that classifies the skill level of each occupation based on a judgement about
the required level of formal education and training, previous experience in a related occupation, and
on-the-job training. To make this judgement, the ABS sought advice from employers, industry

training bodies, professional organisations and others. [2] The highest-skill occupations are allocated
to skill group 1, while the lowest are allocated to skill group 5.
Employment for occupations requiring the highest level of skills has increased notably as a share of
total employment from 15 per cent in the mid 1960s to above 30 per cent today (Graph 1). [3] The
strength in high-skilled employment has mainly come from an increase in the skills required within
each industry over time, rather than a shift in employment from industries that are dominated by
lower-skilled occupations to industries that are dominated by higher-skilled occupations. Over the
past five years, the health care & social assistance, information media and telecommunications and
construction industries have experienced particularly significant upskilling.
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By contrast, employment shares of the lowest three skill categories have declined over time,
although these skill categories still account for a significant share of the labour force overall. The
decline in share has been the largest for the middle-skill group, where most production and trade
occupations are located. The employment share of lower-skill occupations (those classified at skill
level 4 and skill level 5) has fallen gradually since the 1960s, but over the past decade, the share has
been more stable reflecting strong demand for carers and labourers. [4] So what explains the
relatively weak performance of lower- and middle-skilled jobs?
One explanation is that these jobs are more prone to being automated as a part of the ongoing
process of technological change. [5] It turns out that a large share of occupations in the lower skill

categories are quite routine, that is they are characterised by very procedural and rule-based
activities (Graph 2). They may be routine and cognitive (such as clerical jobs) or routine and manual
(such as basic machinery operators). The rapid improvement in computer technology over the past
few decades has enabled the automation of routine tasks that were previously undertaken by
workers in lower-skill occupations. For example, self-checkout is replacing cashiers and autonomous
haulage is substituting for truck drivers at mining sites. [6] The advance in technology also enables
employers to offshore some of the routine services provided by occupations in the middle-skill
category that can't be directly replaced by machines yet, such as call centres and back-office support
services. [7] The decline in the relative importance of manufacturing has also contributed to slower
growth of lower- and middle-skill jobs.
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The fact that the employment shares for lower-skilled workers have been more stable over the past
decade or so partly reflects the strength in demand for lower-skill non-routine manual occupations,
such as carers. These occupations tend to be more difficult to automate because they intrinsically
require a physical human presence.
Overall, the share of non-routine manual jobs has actually risen over recent decades (Graph 3). The
fact that wages are 20 to 30 per cent lower for lower-skill jobs than for middle-skill jobs is also going

to change the incentives to invest in technology to automate these jobs.
Although technological change has meant that some jobs have become redundant, it doesn't
necessarily lead to fewer jobs overall. New technology reduces the demand for less-skilled workers,
but it generally enables high-skill workers to undertake more non-routine cognitive and interactive
tasks, thus raising their productivity and in turn the demand for these workers. [8] The share of
employment in non-routine cognitive occupations has risen most significantly. This trend is likely to
continue, given that technological change is going to continue.
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Another way of looking at the effect of technological change is to look at how the automation risk in
the Australian labour force has changed over time. To do this we have applied automation risk
classifications originally compiled by Frey and Osborne for US occupations to individual occupations
in the Australian labour force. [9] To give you an idea of how this works, jobs in retail trade and in
hospitality have a relatively high risk of automation, whereas tasks performed by dietitians,
education advisers and scientists are at low risk.
The first thing to note is that the share of employment in occupations with high automation risk has
declined over time (Graph 4). [10] One reason for this is that jobs themselves are changing:
automation has replaced some of the more routine tasks, allowing more time for the important tasks
that are harder to automate. Another reason is that the composition of employment has shifted
towards occupations that are less susceptible to automation, which is consistent with the evidence

I've already discussed. It is also clear from this graph that there isn't any indication that the trend is
levelling out.
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Most of the decline in the share of jobs at risk from automation is not coming from shifts in
employment between industries (Graph 5). [11] In particular, the decline in manufacturing relative to
services over time has changed the composition of the jobs on offer, but it hasn't reduced the overall
risk of automation. Most of the reduction has actually come from shifts within industries, rather than
shifts of employment between industries. These within-industry compositional changes are apparent
in many industries, and isn't being driven by one or two industries.
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The Characteristics of a High-skilled Occupation
Having focused on the effects of technological change on lower-skilled workers, I'm now going to
turn to the positive effects on more skilled workers. The previous graphs have illustrated that highly
skilled jobs are mainly in cognitive-intensive occupations performing mainly non-routine tasks, but
the ABS classification of skills does not provide us with information about the specific skills that are
generally associated with high-skilled occupations. To explore this, we compare the skills used in
occupations that are highly skilled (defined as ABS skill level 1), middle-skilled (defined as ABS skill
level 2 and 3), and relatively low-skilled (defined as ABS skill level 4 and 5). [12] The graph shows
that analytical, cognitive, social, management and maths skills are most utilised by those in highly
skilled occupations (Graph 6). In contrast, the level of physical ability required by skill level 1 jobs is
below the average level of all occupations, but is important for lower- and middle-skilled occupations.
Middle-skilled jobs also require a well above average level of technical skills, which makes sense
because most technicians and trade jobs are in the middle-skilled group.
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The previous evidence I presented also hinted at the idea that technological change is likely to
increase the demand for more highly skilled workers because their core competencies are more likely
to complement the new technology. This is supported by evidence that most of the new job titles
that have been created are disproportionately found within higher-skilled occupations, while the least
new job titles have been created within lower-skilled occupations (Graph 7). [13]
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Other research for the United States shows that occupations with the highest share of new job titles
have experienced the fastest employment growth. [14] Based on the new job titles identified from
this US study, the job categories that have a relatively high share of new job titles and relatively
strong growth in Australia include computer software programmers, ICT security specialists,
computer network professionals, and education advisers and reviewers. The relative strength of
employment growth in occupations with a high share of new job titles accounted for over 10 per cent
of the 4 million or so jobs created over the past 20 years in Australia.
Where does one get the skills to take advantage of these shifts in demand for workers? The simple
answer is education and training. Attaining a formal post-school qualification has become
increasingly important for obtaining the skills required for getting a job. High school completion rates
have continued to rise and almost 50 per cent of the working-age population now have a degree,
compared with around 25 per cent at the beginning of the 1980s. Around 70 per cent of people
working in highly skilled jobs have a bachelor degree qualification or higher. Alternatively, people can
get skills on-the-job through training. This allows people who are already working to develop new
skills and adapt to changes in the labour market. However, completion rates for apprentices and
trainees have decreased in recent years, particularly for trade occupations. [15] The main reasons for
not completing an apprenticeship or traineeship tend to be employment related, such as losing jobs,

changing career or not getting along with people at work. The pressure from factors such as cuts to
funding for the vocational training sector as well as a perception that tertiary education will lead to
better lifetime outcomes has also contributed to the declining trend.

What are the Rewards of Obtaining Higher Skills?
There is plenty of evidence to support the perception that tertiary education will lead to better
outcomes. For a start, tertiary-educated people are less likely to be unemployed. Higher-skilled jobs
are also associated with higher hourly earnings on average. Holding age, experience and other
characteristics constant, those who had a bachelor degree earned around 25 per cent more in 2018
than those who had only completed high school (Graph 8). [16] Students graduating from the Group
of Eight universities do get paid slightly higher starting salaries on average than those graduating
from other Australian universities, but much of this small difference disappears once selection by
ability (as measured by the ATAR of accepted students) is accounted for. [17] Vocational training
also has a wage premium relative to only completing high school, which looks more attractive when
the relative costs of obtaining a vocational qualification are taken into account, as I will discuss
below. These developments all suggest that the labour market continues to demand and reward
post-school qualifications of all kinds.
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Being more skilled tends to lead to higher wages, but is attending university worth it given the
financial cost and uncertain job market that awaits new graduates? The cost of full-time tuition for
someone who successfully applies for a Commonwealth supported place is around $6,500–
$11,000 per year depending on the course of study. The remainder of the costs are paid by the
government, as is the case in many other countries. Students are also eligible for the student loan
scheme (HECS-HELP), which removes some up-front cost barriers to higher education. In addition to
the tuition cost, people forego income that would have been achieved from working. The decision to
attend university should involve a careful calculation of the costs and benefits. However, for most
students that do attend university, the returns have exceeded the costs. An OECD study estimates
that a bachelor's degree holder in Australia, on average, earns nearly $350,000 more over the course
of their lifetime than someone who holds only a high school qualification (after taking into account
the costs of study). [18] This suggests a university-educated person will gain about $9,000 more per
year in net benefits over a career of 40 years compared with a person with only secondary
education.
Higher education not only pays off for individuals financially but investment in education generates
higher public returns. For government, much of the costs associated with student grants and public
subsidies for higher education are eventually offset by receiving additional tax revenue and social
contributions from higher-paid workers. Investment in human capital is critically important to the
country's future success.
Despite the private and public benefits of higher education, it is important to consider other factors
that may affect the returns to education. The risks of higher education not working out have risen
over the past few years. Almost one-quarter of students who started a bachelor degree in 2014 or
2015 left university without a qualification (Graph 9). This attrition rate was almost 5 percentage
points higher than it was for students who commenced their degree in 2009.
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On top of this, the probability of finding a full-time job shortly after graduating from university has
fallen by more than 10 percentage points since 2008. This probability is similar to what was observed
during the early 1990s recession. [19] More positively, even though there has been a decline in the
share of graduates getting full-time jobs within four months of graduating, the probability that they
get a full-time job eventually hasn't changed much (Graph 10).
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There is other evidence that university education may not be the right path for all students. For
example, university completion rates are much lower for students with a lower ATAR. [20] Analysis
by the Grattan Institute shows that for some students, vocational alternatives can lead to higher
earnings than university courses. [21] For example, men with low ATARs earn less, on average, if
they have bachelor degree in the humanities than if they have a trade qualification in construction,
engineering or commerce. By contrast, female university graduates with low ATARs tend to be better
off financially than those holding vocational qualifications in most fields.
Another risk that has become apparent as the number of university-educated people increases is the
possibility that that some people might not be able to find a job that fully utilises their skills or
education. Data from the Census suggest that around 30 per cent of university-educated individuals
are working in jobs that do not require a degree (skill levels 2–5) (Graph 11). The data also show
that this share has been increasing over the past 15 years or so This over-education rate is within a
range of estimates for other OECD countries and for Australia from other sources. Graduates in arts,
social and natural sciences are more likely to be underutilising their education than graduates in
other fields. [22]
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One consequence of skill mismatch is lower wages. Using data from the HILDA survey, which tracks
individuals over time, it is possible to look at whether there is a difference in the wages of people
who report that their education and skills are well matched to their jobs and the wages of people for
whom this is not true. The graph shows people who work in jobs that do not make full use of their
education and training earn lower wages than those in jobs that provide a good match to the
education and training (Graph 12). In addition, well-matched workers experience a steeper wage
progression as they gain experience than mismatched employees.
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Beyond wage effects, skill mismatch has an impact on job satisfaction and job mobility. Research
shows that workers in jobs not well matched with their skills are often less satisfied with their work
than well-matched workers with the same qualifications. [23] Over-qualified workers are also
significantly more mobile than well-matched workers. [24] Lower job satisfaction and higher job
mobility rates are likely to affect the productivity of mismatched workers, although the empirical
evidence on this point is not very clear.

Conclusion
Bringing this all together, the evidence I've presented today suggests that there is a clear trend
towards more growth in highly skilled jobs. These jobs are less likely to be automated and are
actually likely to benefit from technological change. On top of that, highly skilled jobs are generally
more financially rewarding. But these results are the ‘on average’ outcomes. For any given individual,
however, having a university education might not make you better off. The quality of the match
between the skills of the worker and the job matters. The education systems needs to respond to
any mismatches between the skills being taught and the skills that businesses need. In particular,
universities and vocational education need to focus on developing transferable skills while also
fulfilling the traditional role of teaching technical skills.
For firms, on-the-job training can also help alleviate skill mismatch. Training in the workplace can
help prevent skill obsolescence for workers who possess more skills than their job requires, as well
as help under-skilled workers to acquire the competencies for the work that is available. Retraining

can help employees upgrade their skills in light of new requirements driven by technological change
and therefore adapt to changes in the workplace.
So far, the idea of mismatch has been couched in terms of a cost-benefit analysis, but we all know
that choosing courses and careers is not just about maximising the probability of having a job and
income. When thinking about what a good match might look like, it is also important to acknowledge
that students are likely to be more successful when they are doing something they find engaging.
The factors entering into this calculus are much broader and include things like childhood aspirations,
what they observe working for people they know, and inspirational teachers.
Interestingly, a recent OECD study shows that the preferred jobs for 15-year-olds haven't changed
much since 2000 across the countries surveyed, despite the technological advancements in the
workplace that have led to the changes in the nature of work we have discussed today. [25] Sixteen
per cent of Australian girls expect to be doctors at age 30, while nine per cent expect to be teachers.
Eight per cent of Australian boys expect to be engineers, while five per cent live in hope of being a
sportsperson. One in five young people in this cross-country study underestimate the levels of
education required to secure professional or managerial positions, but Australian teenagers are less
likely to aspire to jobs that are at significant risk of automation than teenagers in other countries.
This draws attention to the challenges faced by young people to make informed decisions and the
importance of having effective career development activities to help them understand what they can
do to fulfil career expectations. For the audience today, the OECD report offers some assurance that
you are adding value to this decision-making process (Graph 13). This graph shows that students
who had spoken to a career adviser at school were much more likely to report that trying hard at
school would help them get a good job. As a parent of a 16-year old, all I can add is to say ‘keep up
the good work’.
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