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Executive summary 
Science, Technology, Engineering and Mathematics ό{¢9aύ Ǉƭŀȅ ŀ ŎǊƛǘƛŎŀƭ ǊƻƭŜ ƛƴ !ǳǎǘǊŀƭƛŀΩǎ 
ability to innovate, expand, and remain a competitive force globally.  

In early 2013, AustrŀƭƛŀΩǎ /ƘƛŜŦ {ŎƛŜƴǘƛǎǘΣ tǊƻŦŜǎǎƻǊ Lŀƴ /ƘǳōōΣ ǇǊƻǇƻǎŜŘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 
a long-ǘŜǊƳ ŀƴŘ ŎƻƘŜǎƛǾŜ ƴŀǘƛƻƴŀƭ ǎǘǊŀǘŜƎȅ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ŀƴŘ ōǳƛƭŘƛƴƎ !ǳǎǘǊŀƭƛŀΩǎ 
ŎŀǇŀōƛƭƛǘƛŜǎ ŀŎǊƻǎǎ {¢9aΦ !ǎ ƴƻǘŜŘ ōȅ ǘƘŜ /ƘƛŜŦ {ŎƛŜƴǘƛǎǘ ŀǘ ǘƘŜ ǘƛƳŜΣ άǎŜǾŜǊŀƭ ŎƻǳƴǘǊƛŜǎ 
have developed strategies to ensure that their STEM enterprise is coordinated to ensure 
they build the capacity they need to support their communities ς or develop their capacity 
to minimƛǎŜ ǘƘŜ Ǌƛǎƪ ƻŦ ŦŀƭƭƛƴƎ ōŜƘƛƴŘέ (OCS, 2013). 

This sentiment was echoed in a recent report from the Australian Industry Group (Ai 
DǊƻǳǇύΣ ƛƴ ǿƘƛŎƘ ƛǘǎ /ƘƛŜŦ 9ȄŜŎǳǘƛǾŜΣ LƴƴŜǎ ²ƛƭƭƻȄΣ ƴƻǘŜŘ ǘƘŀǘ ά{¢9a ǎƪƛƭƭǎ ŀǊŜ ŜǎǎŜƴǘƛŀƭ ŦƻǊ 
the future economic and social well-being of the nation with an estimated 75% of the 
fastest growing occupations requiring STEM skills and knowledge. Despite this, enrolments 
and the number of graduates with STEM qualifications continue to decline. This is a major 
ŎƻƴŎŜǊƴ ŦƻǊ ƛƴŘǳǎǘǊȅέ (Ai Group, 2013).  

Ensuring that the workforce has the relevant skills in sufficient quantities requires an 
understanding of how these skills are used within Australian businesses and skill needs into 
the future. Efficient and effective investment to ensure sufficient supply of individuals 
with skills in STEM disciplines requires understanding the use of these skills in the 
workplace,  including how this may change in the future. Despite the importance of this 
information, limited research has been conducted into the demand for these skills in  
Australian workplaces. 

Successfully delivering the skills for a knowledge economy will depend not only on 
producing the right number of graduates, but also on the education system supplying these 
graduates with the right knowledge, competencies, and qualities. Education not only 
meets demand from the economy, it also drives the economy by supporting innovation.  

As well as being important from an economic viewpoint, the innovation which comes from 
having a highly skilled STEM workforce can also deliver improved living standards, in 
areas such as medicine, environmental science and engineering.   

An Australian Council of Learned Academies (ACOLA) report, released in May 2013, stated 
that there is a lack of knowledge about the way that STEM skills are used by employers. 
This report also identified that most nations are closely focused on advancing STEM, and 
proposed that although Australia is currently well positioned , it lacks the national urgency 
seen in the United States, East Asia and much of Western Europe.  

In order to fill this gap, the Office of the Chief Scientist commissioned Deloitte Access 
Economics to conduct research into the demand for STEM skills within the Australian 
workplace. An extensive research project was developed, including a literature scan, 
consultations, focus groups and an employer survey. The research conducted contributes to 
knowledge regarding demand and views around the STEM workforce by Australian 
industry.  
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STEM graduate demand 

The employer survey conducted for this project confirms that STEM graduates are in 
demand in Australian workplaces. Over 82% of respondents to the employer survey 
agreed that people with STEM qualifications are valuable to the workplace, even when 
their qualification is not a prerequisite for the role.  

Not only did the majority of respondents recognise the innovative talents that many STEM-
qualified staff bring to their workplaces ς with 71% nominating their STEM staff as among 
their most innovative, but almost half (45%) expect their requirements for STEM to 
increase over the next five years.  

Along with the ability to innovate, flexibility to work with and implement those innovations 
will also be crucial for business success. People with STEM qualifications also appear to fit 
this profile, with 71% of employers agreeing that people with STEM qualifications are able 
to adapt to changes in business. Against this backdrop of the need for innovation and the 
increasing demand for STEM skills, some employers noted that they were already, having 
difficulty in filling Technician and Trades Worker roles (40%); as well as other roles for  
STEM graduates (32%)1.  

STEM graduates and skills they bring to the workplace  

The demand for people with STEM qualifications is closely linked to the skills that they bring 
to the workplace. The results from the survey show that employers are particularly looking 
for capabilities in (1) active learning, (2) critical thinking, (3) complex problem-solving and 
(4) creative problem-solving, all of which correlate closely with STEM qualification based 
skills. STEM qualified individuals tend to excel in these areas, particularly in comparison 
with their non-STEM qualified counterparts. For example, respondents rated the average 
skill level of people with STEM qualifications as higher across a range of skills and attributes, 
with the biggest differences seen between STEM and non-STEM qualified employees for the 
four most important skills to employers as listed above.  

Employers ς on average ς rated interpersonal skills as the most important candidate 
attribute that they look for during recruitment. In the interpersonal skills category, 
employers reported that STEM qualified employees displayed slightly lower levels on 
average than their non-STEM counterparts.  

STEM workforce recruitment 

Some of the issues encountered by respondents during recent recruitment exercises 
included a lack of business understanding and the content of qualifications not being 
relevant to the business. For recruitment processes that targeted inexperienced hires, 
other issues encountered included a lack of general workplace experience and a lack of 
practical experience ς issues that could be probably be seen amongst any recently qualified 
cohort. The critical role of complementary employability skills ς particularly the ability to 
communicate, collaborate and operate effectively within an industry environment ς were 
also strongly emphasised throughout the consultation contribution to this research.  

                                                             
1 Includes professional or manager roles. 
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Of more immediate concern, perhaps, should be the finding that over one-fifth (21%) of 
ŜƳǇƭƻȅŜǊǎ ƭƻƻƪƛƴƎ ǘƻ ƘƛǊŜ ƛƴŜȄǇŜǊƛŜƴŎŜŘ {¢9a ǎǘŀŦŦ όƛΦŜΦ ǘƘƻǎŜ ǿƛǘƘ ƭŜǎǎ ǘƘŀƴ ŦƛǾŜ ȅŜŀǊǎΩ 
experience) felt that there was a shortage of STEM graduates. Along similar lines, over one-
fifth of employers looking to hire more experienced STEM staff (i.e. those with more than 
ŦƛǾŜ ȅŜŀǊǎΩ ŜȄǇŜǊƛŜƴŎŜύ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜȅ ƘŀŘ a lack of applications received for advertised 
positions.  

Collaboration between educational institutions and Australian workplaces 

Shortages can arise where the supply of available skills does not meet demand. As indicated 
through the survey, many Australian workplaces are looking to increase their number of 
STEM qualified staff. Throughout the consultations, the need was identified for 
collaboration between industry and education providers to ensure that the right number of 
appropriately qualified candidates is available. 

An important factor highlighted throughout the research was the fast pace of change of 
many STEM-related industries. This lends itself to re-evaluate whether the demands of 
Australian businesses operating in these sectors are being adequately met in relation to 
skill needs. This is of particular importance if Australia wants to keep pace with innovation 
levels of other countries, with many nations implementing policies and programs which 
boost the supply and use of STEM skills in their workforces. 

Meeting this demand will also require initiatives that provide students with the skills and 
attributes that are most important to employers. Overall, the current level of engagement 
with education providers remains relatively low. Respondents to the survey recorded a 
particularly low level of satisfaction with their engagement with educational institutions 
to develop business-relevant STEM content.   

The survey results highlights that STEM qualified individuals bring important skills to the 
workplace, and in some instances they are hard to recruit. These recruitment difficulties in 
most part are attributed to the quality of non-STEM-related skills and attributes of the 
applicant.  

Work experience is valuable 

Although the importance of work experience is well established, there was a clear 
distinction from survey respondents between the value placed on short or unpaid work 
experience, compared with paid or longer (i.e. more than 12 weeks duration) work 
experience. For example, when asked to assess the importance of various candidate 
attributes almost one third (31%) said that work experience of short duration (i.e. less 
than 12 weeks) was not important. In contrast, work experience in the relevant industry 
was more highly valued, with 30% seeing this as very important.  

As noted above, many respondents also noted a lack of general workplace experience as an 
issue encountered during recent recruitment processes, particularly when recruiting people 
who had recently gained their qualifications. Coupled with this, work placements and work 
experience were also highlighted as one of the most effective teaching methods for 
helping students acquire the skills they need in the workplace.  
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Together, these findings highlight the importance of long-term work placements for 
assisting students in preparing for their work lives. Despite the importance and value of 
these learning experiences, most respondents (62%) indicated that they did not currently 
offer structured work placements.  

The survey explored whether employers would offer more work experience opportunities if 
government grants were provided, and although further research and exploration would be 
required, the majority of respondents (62%) indicated that they would increase placements 
with a government grant.  

The provision of meaningful work placements for people gaining STEM qualifications 
appears to be a particular area of opportunity for government, education providers and 
ƛƴŘǳǎǘǊȅ ǘƻ ǿƻǊƪ ŎƻƭƭŀōƻǊŀǘƛǾŜƭȅ ŀƴŘ ŜŦŦŜŎǘƛǾŜƭȅ ǘƻƎŜǘƘŜǊ ǘƻ ƘŜƭǇ ƳŜŜǘ !ǳǎǘǊŀƭƛŀΩǎ ŦǳǘǳǊŜ 
needs for STEM skills.  

The UK experience 

This report provides comparisons of STEM skills and innovation measures with two other 
countries ς the UK and Switzerland. A survey conducted in the UK in 2011 also found a 
STEM shortage, with 28% of survey respondents agreeing that there was currently a 
shortage of STEM graduates. Along similar lines, 21% had encountered a lack of 
applications, although these shortages are expected to intensify as the economic recovery 
in the UK continues to gather pace.   

There was also a strong message about the ǎƘƻǊǘŦŀƭƭǎ ƛƴ ΨǎƻŦǘ ǎƪƛƭƭǎΩ ǘƘŀǘ Ƴŀƴȅ {¢9a 
graduates possess, with practical skills also an issue. For example, 20% noted literacy 
issues and 32% issues in self-management. When asked how these issues might be best 
addressed, businesses wanted to see higher education institutions doing more to help 
students develop work-relevant skills and improve the business relevance of 
undergraduate courses ς very similar to the sentiments expressed by Australian 
businesses. 

The Switzerland experience 

Unlike Australia, which has limited private sector investment and stronger government-
based support for research and development, Switzerland relies primarily on its private 
industry. As a nation with limited natural resources, human capital is the most valued factor 
of production, and significant funding is invested in its higher education sector. This model 
appears to be paying dividends for Switzerland, which was ranked at the top of the World 
9ŎƻƴƻƳƛŎ CƻǊǳƳΩǎ Dƭƻōŀƭ LƴƴƻǾŀǘƛƻƴ LƴŘŜȄ ƛƴ нлммΣ нлмн ŀƴŘ 2013.   

Despite its strong performance in the innovation rankings, Switzerland is also facing its own 
STEM shortage, particularly in the fields of computer science, engineering and construction. 
To counteract this, additional effort has been made to boost the profile of the science 
curriculum throughout both primary and secondary schooling to attract students into 
science-related courses for their post-school education, as well as targeting women who 
continue to be underrepresented in these fields.  
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Next steps 

The findings from this project demonstrate that there is significant awareness, 
engagement, and in some instances, concern, regarding the current and future supply of 
adequate STEM skills available for Australian businesses. However as STEM skills are 
relevant to a very wide range of industries, it necessarily follows that business employing 
people with STEM qualifications are not a homogenous body. It is important to note that 
ŀƭǘƘƻǳƎƘ Ψ{¢9aΩ ƛǎ ǘƘŜ ŦƻŎǳǎ ƻŦ ǘƘƛǎ ǇǊƻƧŜŎǘΣ ƛt consists of four distinct disciplines ς Science, 
Technology, Engineering and Mathematics ς and that each of these disciplines contain a 
diverse mix of fields, qualifications, specialisations and relevant occupations. 

As an example of the specific issues facing a particular cohort of STEM employers, a case 
study has been included on Regulatory Scientists. This case study is the outcome of a short 
series of focus groups with both industry and government to discuss the issues and 
potential solutions in ensuring there is an adequate supply of skills for the sector. Currently 
it is difficult for industry and government regulators alike to employ and retain staff with 
the relevant background and knowledge in Regulatory Science. Anecdotal evidence also 
suggests that large investments are being made to build the capabilities of new 
employees in the workplace. This is a result of a significant gap between the qualifications 
that students are obtaining and the minimum level of knowledge required to be effective in 
the workplace. This case study is presented as an addendum to this report.  

Any solutions and strategies must also be considered in a global context, with nations all 
around the world increasingly focussed on ensuring an adequate supply of STEM skills. Not 
only are other countries a source of both supply and competition for STEM skills, but many 
of the lessons and policies implemented may also provide valuable directions for Australia 
as it moves to develop a national STEM strategy. 

Deloitte Access Economics 
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1  LƴǘǊƻŘǳŎǘƛƻƴ 

1.1  Objectives of this report 

This report, commissioned by the Office of the Chief Scientist (OCS), seeks to understand 
the skills requirements of Australian businesses with regards to Science, Technology, 
Engineering and Mathematics (STEM). The research was conducted by Deloitte Access 
Economics, and included a literature scan, a series of consultation sessions and a large 
online survey targeted at businesses that employ people with qualifications in one or more 
of the STEM disciplines. 

This research was commissioned in response to a recommendation made in an earlier 
report produced by the Australian Council of Learned Academies (ACOLA), released in May 
2013; namely that there is a lack of knowledge about the way that STEM skills are used by 
employers. The focus of the ACOLA report was to identify what other comparable countries 
are doing in order to develop their STEM capabilities, and to draw out any lessons for 
Australia. This report also identified that most nations are closely focused on advancing 
STEM, and proposed that although Australia is currently positioned near the top, it 
currently lacks the national urgency seen in the United States, East Asia and much of 
Western Europe. The report also highlighted that both businesses and tertiary education 
institutions have a responsibility to work collaboratively to produce graduates who are 
employable. 

One of the knowledge gaps highlighted by this report was the relative lack of data available 
within many countries relating to the education-employment nexus. While the supply of 
graduates could be quite readily quantified due to the regulatory and funding role that 
governments play in the education sector, relationships between education, skills and the 
use of skills in the workforce are not well understood.  

Many of the issues identified as part of the initial literature scan were also consistent with 
the key findings of the consultation phase of this project. These included the importance of 
building awareness of STEM disciplines and STEM-related occupations among young 
people, an under-representation of females studying and working in STEM fields, and the 
importance of facilitating STEM partnerships between the education sector and industry. 

This research also sought to build on existing research conducted in this space, in particular 
a recent survey of employer views by the Australian Industry Group (Ai Group) ς the 
Ψ{ǳǊǾŜȅ ƻŦ ²ƻǊƪŦƻǊŎŜ 5ŜǾŜƭƻǇƳŜƴǘ bŜŜŘǎ нлмнΩΦ ¢Ƙƛǎ ǎǳǊǾŜȅ ŦƻǳƴŘ ǘƘŀǘ ŜƳǇƭƻȅŜǊǎ 
indicated particular difficulty recruiting STEM-qualified technicians and trades workers 
(41%), professionals (27%) and managers (26%) across different industries. Of the 
employers who had experienced difficulties recruiting staff with STEM skills, 25% found a 
lack of available applicants with STEM skills to be the greatest barrier. Other key barriers 
included a lack of workplace experience (24%) and the content of qualifications not being 
relevant to business needs (18%). 
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In addition, successfully delivering the skills for a knowledge economy will depend not only 
on producing the right number of graduates, but also on the system supplying these 
graduates with the right knowledge, competencies, and qualities. Education not only 
meets demand from the economy, it also drives the economy by supporting innovation.  

1.2 STEM in Australia 

Lƴ Wǳƭȅ нлмоΣ !ǳǎǘǊŀƭƛŀΩǎ /ƘƛŜŦ {ŎƛŜƴǘƛǎǘ tǊƻŦŜǎǎƻǊ Lŀƴ /ƘǳōōΣ ǊŜƭŜŀǎŜŘ ŀ Ǉƻǎƛǘƛƻƴ ǇŀǇŜǊ ƻƴ 
the development of a national strategy to guide STEM in Australia. This Strategy was 
directed to the Australian Government, and highlighted that there were four essential, 
interconnected elements: 

¶ Education: formal and informal; 

¶ Knowledge: ensuring a continuous flow of new ideas, and their dissemination; 

¶ Innovation: using knowledge to produce high value goods and services; and 

¶ Influence: collaboration, networks and alliances, to ensure that Australia earns its place 
in the world. 

The key objective of the strategy is to utilisŜ Ŧǳƭƭȅ !ǳǎǘǊŀƭƛŀΩǎ ŎŀǇŀŎƛǘȅ ƛƴ {¢9a ǘƻ ǎŜŎǳǊŜ 
ǎƻŎƛŀƭΣ ŎǳƭǘǳǊŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ǇǊƻǎǇŜǊƛǘȅ ŦƻǊ ŀƭƭ !ǳǎǘǊŀƭƛŀƴΩǎ ǿƘƛƭŜ ǇƻǎƛǘƛƴƎ !ǳǎǘǊŀƭƛŀ ǘƻ 
advantage in a changing world (OCS, 2013). The strategy also recognises that education 
and industry linkages in STEM must be strengthened, with better integration of the public 
ŀƴŘ ǇǊƛǾŀǘŜ {¢9a ǎŜŎǘƻǊǎΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ƛǘ ƴƻǘŜǎ ǘƘŀǘ Ψ!ǳǎǘǊŀƭƛŀ Ƙŀǎ ƳǳŎƘ ǘƻ ƭŜŀǊƴ ŀōƻǳǘ ǘƘŜ 
business and economic benefits that can be found in the interplay between STEM and 
ƛƴƴƻǾŀǘƛƻƴ ǘƘŀǘ ŜȄƛǎǘǎ ƛƴ ǇƭŀŎŜǎ ƭƛƪŜ ǘƘŜ ¦{ ŀƴŘ 9ǳǊƻǇŜΩ όǇнмύΦ 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ !/h[! ǊŜǇƻǊǘ ǊŜŦŜǊǊŜŘ ǘƻ ŜŀǊƭƛŜǊΣ ΨΧ !ǳǎǘǊŀƭƛŀ Ƙŀǎ ǘǊŀǾŜƭƭŜŘ ŦŀƛǊƭȅ ǿŜƭƭ ǳƴǘƛƭ 
now, but there are holes in capacity and performance. Furthermore, many countries are 
imǇǊƻǾƛƴƎ {¢9a ǇǊƻǾƛǎƛƻƴΣ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ƳƻǊŜ ǊŀǇƛŘƭȅ ǘƘŀƴ ǳǎΩ (ACOLA, 
2013)Φ ¢Ƙƛǎ ǘƘŜǊŜŦƻǊŜ ǇƭŀŎŜǎ ōƻǘƘ !ǳǎǘǊŀƭƛŀΩǎ ŀōǎƻƭǳǘŜ ŀƴŘ ǊŜƭŀǘƛǾŜ Ǉƻǎƛǘƛƻƴǎ ŀǘ ǎǘŀƪŜΦ ¢ƘŜ 
ǊŜǇƻǊǘ ŀƭǎƻ ƘƛƎƘƭƛƎƘǘǎ !ǳǎǘǊŀƭƛŀΩǎ ǿƛŘŜ ŘƛǎǘǊƛōǳǘƛƻn in student achievement as a particular 
issue, with a long tail of underperforming students. This impacts on the number of students 
with the skills and capacity to study and pursue higher-level STEM careers, and influences 
the value placed on STEM disciplines within the wider Australian society.  

Other concerns highlighted in the ACOLA report include: 

¶ Relatively low tertiary entrants into mathematics (0.4% in Australia compared with an 
OECD average of 2.5%); 

¶ Low proportion of Doctor of Philosophy (PhD) degrees awarded in engineering, and 
large proportion of growth in STEM PhDs due to international students; 

¶ Severe gender imbalance in Australian tertiary enrolments in STEM, although this is 
notable in all countries around the world and especially in South Korea and Japan; and 

¶ Capacity gaps in STEM teaching, with a clear indication that the supply is insufficient, 
ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ǊǳǊŀƭ ŀƴŘ ǊŜƳƻǘŜ ŎƻƳƳǳƴƛǘƛŜǎΦ ¢Ƙƛǎ ǊŜǎǳƭǘǎ ƛƴ ŀ ƭŀǊƎŜ ΨǘŜŀŎƘƛƴƎ ƻǳǘ ƻŦ 
ŦƛŜƭŘΩ ǇǊƻōƭŜƳ ǿƛǘƘ Ƴŀƴȅ ƳŀǘƘŜƳŀǘƛŎǎ ǘŜŀŎƘŜǊǎ ƘŀǾƛƴƎ ƴƻ ǘŜrtiary mathematics. 

Results from the 2012 Program for International Student Assessment (PISA), conducted by 
the OECD, show that although Australia still sits above the OECD average in mathematical 
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literacy and scientific literacy, both the absolute and relative performance have declined 
over time. In particular, as highlighted in an Australian Council for Educational Research 
(ACER) summary of the 2012 results, the proportion of Australian low performers in 
mathematical literacy has increased (by 5%), while the proportion of Australian top 
performers has decreased (by 5%) (Thomson, De Bortoli, & Buckley, 2012). The mean score 
for scientific literacy has not changed significantly.  

1.3  Research methodology 

The research conducted for this report was completed in three key phases: 

1. Literature scan 

2. Consultations 

3. Survey of employers  

Key findings from both the conclusions and survey are included in this report, the results 
from the literature scan are contained in a separate report. 

1.3.1 Literature scan 

The literature scan reviewed key national and international literature with a view to 
identifying any relevant employer surveys which had previously been undertaken on the 
use of STEM in the workplace.  

The literature scan also provided a comprehensive, although not exhaustive, synopsis of 
current public research about the demand for STEM skills in the Australian and 
international labour force. Key findings from the literature scan were discussed during the 
consultation sessions. 

1.3.2 Consultations 

Consultations in the form of both semi-structured interviews and focus groups were 
conducted to gain insight into the role and demand for STEM skills, in the Australian work 
environment. 

These sessions were held across Melbourne, Sydney and Canberra during 2013, with 
approximately 50 participants across a range of industries including the private and public 
sector. A mix of small, medium and large businesses was also represented. A full list of 
company participants can be found in Appendix A of this report.  

The topics covered during the consultation sessions included: 

¶ STEM understanding: explored the understanding of STEM skills and what is 
encompassed when describing these, as well as the types of jobs or qualifications 
included in this group; 

¶ Organisational value of STEM: explored the value placed on the use of STEM skills, 
either explicitly through strategy or policy, or more implicitly through culture; 
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¶ STEM-specific roles and demand for STEM: explored the demand for, and supply of, 
STEM skills by using recent recruitment processes as an example. In addition explored 
the wider organisational demand for STEM skills; and 

¶ Recruiting STEM-qualified individuals: discussed the methods used to attract STEM 
qualified individuals to the organisation, as well as any links to education or training 
institutions. 

The structure of the consultations also allowed time for participants to discuss any other 
issues not included elsewhere in the discussion.  

1.3.3 Survey 

An online survey of employers was undertaken in the latter part of 2013. This survey was 
targeted towards organisations that either employed, or were looking to employ, at least 
one member of their staff with a qualification in Science, Technology, Engineering and 
Mathematics. 

The topics covered as part of the survey included: 

¶ Employment of STEM-qualified staff 

¶ Importance and skill level of STEM skills and attributes 

¶ Recruitment of STEM qualified people 

¶ Future demand for STEM 

¶ Links with post-secondary educational institutions 

¶ Work placements 

¶ Higher degrees by research 

A copy of the online survey instrument is included in Appendix D. 

1.3.3.1 Survey response 

A total of 1,065 responses were received, with 491 (or 46.1%) of respondents fully 
completing the survey. Around one third (34.4%) of respondents were Chief Executive 
Officers, Managing Directors or business owners; 17.5% were Managers, and 15.8% 
occupied other Senior Executive roles. A further 26.2% of respondents occupied other roles 
within their organisations, such as analysts, researchers and teachers.  

The distribution of responses by industry, business size, sector and employment of STEM is 
included below. 

1.3.3.2 Industry 

Chart 1.1 demonstrates the distribution of responses by industry. For the remainder of the 
ŀƴŀƭȅǎƛǎΣ ǎŜǾŜǊŀƭ ƻŦ ǘƘŜ ƛƴŘǳǎǘǊƛŜǎ ƘŀǾŜ ōŜŜƴ ŎƻƳōƛƴŜŘ ƛƴǘƻ ŀƴ ΨhǘƘŜǊΩ ŎŀǘŜƎƻǊȅΣ ŀǎ ǘƘŜǊŜ 
are a small number of responses received from each group. 
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Chart 1.1: Responses by industry 

 

* Other includes industries not listed above. 
Source: Deloitte Access Economics, STEM Employer Survey (2013) 

Together, the businesses which participated in this survey employ approximately 450,000 
staff. Table 1.1 outlines an approximate number of employees represented by industry type 
where 28 or more individual organisations from that industry participated in the survey. 

Table 1.1: Employee representation, by industry  

Industry Employees 
(no.) 

Professional, Scientific and Technical Services 79,000 

Mining 69,000 

Financial and Insurance Services 44,000 

Education and Training 33,000 

Manufacturing 15,000 

Agriculture, Forestry and Fishing 13,000 

Information Media and Telecommunications 5,000 

Other 197,000 

Total 450,000 

Note: These figures are approximate only, and take account of multiple responses from the same organisation 
(i.e. where different divisions/departments of the organisation were represented). As a result, double counting 
has been eliminated as far as possible by matching the names of organisations as provided by respondents.  
Source: Deloitte Access Economics, STEM Employer Survey (2013) 
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It is important to note that the industry stratification for this survey is based on a 
self-identified industry by the respondent. As such, the industry selected may differ from 
what may otherwise be used in official statistics and caution should be used when 
comparing the results.  

1.3.3.3 Business size 

The distribution of respondents by industry and business size is shown in Chart 1.2. The 
following definition was used to categorise businesses by their size: 

¶ Small: less than 19 employees 

¶ Medium: 20 to 199 employees 

¶ Large: more than 200 employees 

Chart 1.2: Responses by business size and industry 

 

Source: Deloitte Access Economics, STEM Employer Survey (2013) 
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1.3.3.4 Sector 

The majority of respondents (55.6%) are from organisations operating in the private sector, 
although the public (or government sector) was also well represented with over one third 
(34.9%) of all responses (see Chart 1.3). 

Chart 1.3: Responses by sector 

 

Source: Deloitte Access Economics, STEM Employer Survey (2013) 

1.3.3.5 STEM employers 

Survey respondents were also asked to nominate which of the four STEM disciplines (i.e. 
Science, Technology, Engineering and Mathematics) that their staff currently had 
qualifications in across various occupations. As expected, many employers noted that they 
employed staff in more than one STEM discipline. 

Chart 1.4 shows the distribution of STEM-qualified staff by their level of occupation. 
Overall, people with STEM qualifications were most likely to be employed in professional 
occupations (59.3%), followed by technician and trades workers (23.8%), and managers 
(11.4%). 
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Chart 1.4: Employment of STEM qualified staff (%) 

 

*Technicians and trades workers 
Source: Deloitte Access Economics, STEM Employer Survey (2013) 
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2  {¢9a ǎƪƛƭƭǎ 
The key area of focus for this research was to gain an understanding of the skills demanded 
across the STEM disciplines. Despite the importance placed on understanding both the 
supply and demand for STEM skills around the world, there remains no clear definition of 
specific STEM skills. In many cases, skills identified as being important to the STEM 
disciplines ς such as the ability to think analytically, or communicate using technical 
language ς may not necessarily be limited to STEM disciplines but are also applicable for 
ƻǘƘŜǊ ƻŎŎǳǇŀǘƛƻƴǎ ŀƴŘ ǎǳōƧŜŎǘ ƳŀǘǘŜǊΦ ¢Ƙƛǎ ƳŀƪŜǎ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ Ψ{¢9a ǎƪƛƭƭǎΩ ǇŀǊǘƛŎǳƭŀǊƭȅ 
difficult, as was reflected during the consultation sessions where no consensus was 
reached.  

The insights gained throughout the research were diverse; however there were several 
themes which permeated through the research. These included the importance of 
creativity and innovative thinking; and the need for people with STEM qualifications to 
communicate, collaborate and operate effectively within a given industry environment. 
Many of the findings from the research based on the Australian context echoed those 
identified during the literature scan (including internationally). 

2.1  Labour market skills 

Research conducted as part of the literature scan identified the following typology of skills 
typically required in the labour market, based on research conducted by Aring (2012) as 
part of a background paper for a UNESCO report. This categorisation includes: 

¶ Cultural skills: Considered the most difficult to teach, cultural skills are about 
understanding how the organisation works to get things done. These include decoding 
unwritten rules and navigating the unique culture of each workplace; 

¶ Interpersonal skills: Essentially focuses on the ability to listen, speak and present 
information; 

¶ Intra-personal skills: Considered extremely difficult to teach, these skills relate to the 
ability to manage emotions, be comfortable with uncertainty, and manage time and 
resources;  and 

¶ Technical or job-specific skills: Considered the easiest to teach, these skills relate to 
how to operate specific tools, processes, machines, software, etc. required for a 
particular job. 

Based on this stratification, STEM skills are considered to sit within the technical or 
job-specific classification.  

It should also be noted that the attribution of STEM-specific skills exclusively to those who 
hold STEM qualifications is not always a reasonable assumption. For example, data 
manipulation and interpretation skills can be gained through economics or econometrics 
degrees (not typically included as STEM fields). Similarly, analysis and problem-solving skills 
are obtainable through a psychology degree, as are technical drawing skills through 
architecture. 
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The list of STEM skills used for this survey is based on those identified in a report by 
Carnevale, Smith and Melton (2011). It includes a mixture of skills from each of the four 
categories listed by Aring. Although many of the skills are not considered to be exclusive to 
STEM, they were identified throughout the consultation sessions as important skills for 
people working in STEM fields to possess (although it was also noted that not every STEM 
person would possess each of these skills, especially those more relevant to specific 
occupations, such as programming).2  

Figure 2.1: STEM skills included in survey 

 

Throughout the consultations, a number of other skills and attributes were also highlighted 
as being important for STEM graduates to acquire. These included: 

¶ Technology design 

¶ Planning and project management 

¶ Commercial/business acumen 

¶ Strategic thinking 

When asked what a well-rounded professional looked like today, answers included the 
ability to engage with technology, apply skills appropriately, and have strong 
communication skills.  

2.2  Importance of STEM skills in the workplace 

Based on the survey responses, on average, the most important skill or attribute in the 
workplace is the ability to learn on the job (active learning). This was followed closely by 
critical thinking and complex problem-solving.  

                                                             
2 STEM can also be considered through a field of education ς or qualifications - lens. A definition of STEM 
qualifications is included on page 8 of the survey, which is attached in Appendix B of this report.  

¶ Active learning (i.e. learning on the job) 

¶ Complex problem-solving 

¶ Creative problem-solving 

¶ Critical thinking 

¶ Design thinking 

¶ Interpersonal skills 

¶ Knowledge of legislation, regulation and codes 

¶ Lifelong learning 

¶ Occupation-specific STEM skills 

¶ Programming 

¶ System analysis and evaluation 

¶ Time management 
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Chart 2.1 shows the average rating of 13 different skills and attributes included in the 
survey. Respondents were asked to rate skill importance on the following Likert scale: Not 
important (0), A little important (1), Moderately important (2), Important (3), Very 
important (4). Each coloured bar presents the number of respondents for each category 
response to visualise the distribution of the importance for each skill. The bubble value 
presents the aveǊŀƎŜ ƛƳǇƻǊǘŀƴŎŜ ŦƻǊ ŜŀŎƘ ǎƪƛƭƭΦ Ψbƻ ǊŜǎǇƻƴǎŜΩΣ ΨŘƻƴΩǘ ƪƴƻǿΩ ŀƴŘ Ψƴƻǘ 
ŀǇǇƭƛŎŀōƭŜΩ ƘŀǾŜ ōŜŜƴ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǘƘƛǎ ŀƴŀƭȅǎƛǎΦ 

Overall, the average rating indicates that all skills, except for the somewhat more 
ǎǇŜŎƛŀƭƛǎŜŘ ǎƪƛƭƭǎ ƻŦ Ψsystems analysis and evaluatiƻƴΩ ŀƴŘ ΨǇǊƻƎǊŀƳƳƛƴƎΩ ǿŜǊŜ ǊŀǘŜŘ ŀǎ 
Important across all respondents. This is not to suggest that these more niche type skills are 
not important in specific workplaces, but rather that many workplaces may not require 
these skills, thus lowering the overall importance rating. In addition, not all people with 
STEM qualifications are employed in roles that require the use of their STEM skills and 
knowledge, particularly as they move into managerial or leadership positions. 

Chart 2.1: Importance of skills and attributes in the workplace (avg rating) 

 
Source: Deloitte Access Economics, STEM Employer Survey (2013), please see Appendix B for statistical testing 

¢ƘŜ ǎƪƛƭƭ ǊŀǘŜŘ ŀǎ ƘŀǾƛƴƎ ǘƘŜ ƘƛƎƘŜǎǘ ƛƳǇƻǊǘŀƴŎŜ ōȅ ǊŜǎǇƻƴŘŜƴǘǎ ǘƻ ǘƘŜ ǎǳǊǾŜȅ ǿŀǎ ΨŀŎǘƛǾŜ 
ƭŜŀǊƴƛƴƎΩΣ ǿƛǘƘ ŀ ƳŜŀƴ ǊŜǎǇƻƴǎŜ ƻŦ оΦсΦ ¢Ƙƛǎ ǿŀǎ ŦƻƭƭƻǿŜŘ ōȅ ΨŎǊƛǘƛŎŀƭ ǘƘƛƴƪƛƴƎΩ όоΦрύΣ 
ΨŎǊŜŀǘƛǾŜ ǇǊƻōƭŜƳ-ǎƻƭǾƛƴƎΩ ŀƴŘ ΨŎƻƳǇƭŜȄ ǇǊƻōƭŜƳ-ǎƻƭǾƛƴƎΩ όōƻǘƘ оΦпύ ŀƴŘ ΨƛƴǘŜǊǇŜǊǎƻƴŀƭ 
ǎƪƛƭƭǎΩ όоΦоύΦ !ǎ ǎƘƻǿƴ ƛƴ Chart 2.1, the distribution of responses differed across the different 
ǎƪƛƭƭǎΣ ǿƛǘƘ ŀ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƻŦ лΦун ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ΨƛƴǘŜǊǇŜǊǎƻƴŀƭ ǎƪƛƭƭΩǎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ 
лΦсл ŦƻǊ ΨŀŎǘƛǾŜ ƭŜŀǊƴƛƴƎΩΦ !ǘ ǘƘŜ фр҈ ŎƻƴŦƛŘŜƴŎŜ ƭŜǾŜƭΣ ǘƘŜ ǎǘŀƴŘŀǊŘ ŜǊǊƻǊ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ 
skills listed was between 0.03 and 0.06. Further information on the statistical testing 
performed on the data presented in this chart can be found in Appendix B.  
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During the consultations the importance of the technical skills of STEM qualified people 
were describŜŘ ŀǎ ΨŦǳƴŘŀƳŜƴǘŀƭΩ ŀƴŘ ΨŎƻǊŜ ǘƻ ōǳǎƛƴŜǎǎŜǎΩ - the value given to other 
employability skills was emphasised during almost every consultation session. This echoed 
the research conducted as part of the literature scan, and is also consistent with the results 
of the survey. 

In particular, the importance of creativity, communication, collaboration and business 
acumen were frequently highlighted as crucial skills in the current Australian workplace. In 
addition, the ability to combine these types of skills with technical STEM skills was 
commonly referenced as being of particular value (and in the shortest supply). This largely 
reflects the growing division of labour, in which people undertake increasingly specialised 
roles within a collaborative environment. 

The importance of creativity, and problem-solving was also highlighted through the 
researchΦ {ƻƳŜ ŘŜǎŎǊƛōŜŘ ŎǊŜŀǘƛǾƛǘȅ ŀǎ ǘƘŜ Ψŀōƛƭƛǘȅ ǘƻ ǘƘƛƴƪ ƻǳǘǎƛŘŜ ǘƘŜ ōƻȄΩΣ ƻǘƘŜǊǎ 
described it as a fluid process that reflected the ability to use a breadth of knowledge, 
technology and processes, and narrow these down to create an innovative and effective 
solution. 

Throughout the research, high labour costs were associated with operating in Australia. The 
role of innovation is crucial to staying competitive within a  global environment. Design 
thinking ς the ability to pull together cognitive, behavioural, functional and technical skills 
to develop solutions to meet user needs ς was seen as critical to the innovation process. 

A number of companies with global operations cited that there was little research and 
innovation done in the Australian market, with one of the reasons being a lack of access to 
adequate skills. There was also acknowledgement that without a visible demand for these 
types of skills, they are unlikely to be supplied by the Australian education sector. Thus, this 
highlights the importance of stimulating demand for these skills in order to ensure long-
term supply, which may in term support opportunities for innovative research and 
development within the Australian market. 

Innovation can also be fostered by an active curiosity, which along with personal interest, 
was a highly valued characteristic among participants. In particular, some felt that natural 
curiosity, particularly in young children, was a distinct advantage that STEM fields had over 
other subjects, and that this characteristic should be more widely exploited throughout the 
school education system to foster interest in STEM at a young age. 

Some participants speculated that in many STEM fields, the focus tends to be on teaching 
and encouraging critical or logical thinking which in many instances is a narrowing of facts, 
assumptions, and ideas into, conclusions. Whereas creative thinking requires a broadening 
of thinking to consider alternate possibilities and solutions.  

On the whole, the findings from the consultations regarding the importance of 
employability skills were closely aligned with those published in a 2012 EU Skills Panorama 
report. 

As STEM-driven technology and services become more embedded in everyday 
life, both in business and in society, STEM professionals need to be able to 
understand and respond to customer challenges, consumer choices and the 
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opportunities they present. Employer surveys have shown that some STEM 
graduates are considered under-skilled in the requisite personal and 
behavioural competencies expected of them, such as team-working, 
communication and time management/organisational skills, as well as the 
more commercially-related skills including product development, customer 
service and business acumen. (EU Skills Panorama, 2012) 

2.2.1 Industry 

As expected, different industries consider different skills to be of greater importance, 
reflecting the different type of work undertaken. Key findings by industry include: 

¶ The most important skill in the Construction ƛƴŘǳǎǘǊȅ ǿŀǎ ΨŀŎǘƛǾŜ ƭŜŀǊƴƛƴƎΩΣ ǿƛǘƘ снΦр҈ 
rating it as very important and 37.5% rating it as important. 

¶ Ψ5ŜǎƛƎƴ ǘƘƛƴƪƛƴƎΩ ǿŀǎ ǊŀǘŜŘ ŀǎ ƻƴƭȅ moderately important by 36.8% of respondents in 
the Financial and Insurance industry, with a further 13.2% rating it of little importance 
and 2.6% rating it as not important.  

¶ !ǎ ŜȄǇŜŎǘŜŘ ΨǇrogrammingΩ and Ψsystem analysis ŀƴŘ ŜǾŀƭǳŀǘƛƻƴΩ was rated as more 
important in the Information Media and Telecommunications industry than average,  
ǿƛǘƘ Ψknowledge of legislation, regulation and codesΩ rated as the least important skill. 

ΨLƴǘŜǊǇŜǊǎƻƴŀƭ ǎƪƛƭƭǎΩ ǿŜǊŜ ǊŀǘŜŘ ŀǎ very important by 83.3% of respondents in the 
Education and Training industry, with a further 11.1% rating them as important. In 
contrast, only 41.7% of employers in the Agriculture, Forestry and Fisheries industry 
saw interpersonal skills as very important.  

2.2.2 Business size 

The importance placed on various STEM skills also appeared to differ by business size. Key 
findings by business size include: 

¶ Almost two-thirds (65.1%) of employers working in large businesses (i.e. more than 200 
ŜƳǇƭƻȅŜŜǎύ ǊŀǘŜŘ ΨŎǊƛǘƛŎŀƭ ǘƘƛƴƪƛƴƎΩ ǎƪƛƭƭǎ ŀǎ very important, compared to 50.6% in 
medium businesses (20-199 employees) and 58.8% in small businesses (less than 20 
employees);  and 

¶ Interpersonal skills also appear to be more valuable in large organisations, with 49.2% 
of respondents rating these as very important, compared with 42.4% in medium 
organisations and 47.2% in small organisations.  

2.2.3 STEM employers 

The value placed on different skills depending on whether the organisation employed STEM 
qualified individuals was variable: 

¶ Employers of Science qualified individuals were closely aligned to the overall trend of 
skill importance, with marginally more importance for Ψcomplex problem-solvingΩ and 
Ψcreative problem-solvingΩ; 

¶ Employers of Technology qualified individuals placed more importance on 
ΨprogrammingΩ with 54.0% rating this skill as important or very important; 

¶ Employers of Engineering qualified individuals placed more importance on Ψdesign 
thinkingΩ with 80.4% rating this skill as important or very important;  and 
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¶ Employers of Mathematics qualified individuals placed more importance on Ψcritical 
thinkingΩ with 96.1% rating this skill as important or very important; also ranking 
Ψsystem analysis and evaluationΩ as more important compared to the norm. 

2.3  Other skills important for STEM 

In recognition that the list of STEM skills included in the survey was not an exhaustive list of 
skills required in the workplace from people with STEM qualifications, respondents were 
also asked to list any additional skills which they considered important to their workplace. 
Overwhelmingly communication skills were most predominantly mentioned, followed by 
writing, project management, marketing, financial and leadership skills. The word cloud in 
Figure 2.2 illustrates the relative frequency of the additional skills identified.  

Figure 2.2: Other skills important in the workplace: word cloud 

 

Source: Deloitte Access Economics, STEM Employer Survey (2013) 
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2.4  Average skill level 

On average, people with STEM qualifications are ranked most highly on their active 
learning, complex-problem solving, critical thinking and occupation-specific STEM skills. 
According to Arings categorisation of skills referred to in Section 2.1, the skills that 
STEM-qualified people rank most highly on are those considered to be either intra-personal 
skills and technical or job-specific skills.  

Chart 2.2 shows the average rating of 13 different skills and attributes included in the 
survey. Respondents were asked to rate the skill level of STEM employees on the following 
Likert scale: very poor (0), poor (1), acceptable (2), good (3), and very good (4). Each 
coloured bar presents the number of respondents for each category response to visualise 
the distributioƴ ƻŦ ǎƪƛƭƭ ƭŜǾŜƭΦ ¢ƘŜ ōǳōōƭŜ ǾŀƭǳŜ ǇǊŜǎŜƴǘǎ ǘƘŜ ǎƪƛƭƭ ƭŜǾŜƭΦ Ψbƻ ǊŜǎǇƻƴǎŜΩΣ ΨŘƻƴΩǘ 
ƪƴƻǿΩ ŀƴŘ Ψƴƻǘ ŀǇǇƭƛŎŀōƭŜΩ ƘŀǾŜ ōŜŜƴ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǘƘƛǎ ŀƴŀƭȅǎƛǎΦ 

Chart 2.2: Skill level in the workplace, STEM employees 

 

Source: Deloitte Access Economics, STEM Employer Survey (2013), please see Appendix B for statistical testing 

One in ten (11.5%) employers rated the level of Ψtime managementΩ skills in their STEM 
employees as very good. This was the lowest proportion of very good responses received 
across all skills and attributes. In contrast, a significant proportion of employers rated the 
level of Ψcomplex problem-solvingΩ (40.3%) and Ψactive learningΩ (40.1%) as very good.  

Very few employers rated any of the skills or attributes listed as very poor. Overall, the level 
of ΨprogrammingΩ skills was rated at the lowest level, although given this is a more 
specialised skill than many of the others included this is not necessarily unexpected.  
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Overall, the average skill rating for the listed skills for employees with STEM qualifications is 
2.8 (between acceptable and good). At this total level, the standard error is 0.01, meaning 
that we are 95% confident of the actual value being between ±0.01 of the reported value 
(i.e. 2.8). The standard deviation for the level of skill for STEM qualified employees was 
0.91. Further information on the statistical testing for individual skills can be found in 
Appendix B.   

2.4.1 Industry 

Survey findings indicate some difference between the skill level of STEM qualified 
individuals working across various industries.  Key findings include: 

¶ Assorted skill strengths are apparent across different industries within the Australian 
workforce, with the highest rating (3.4) given by the following industries to various 
skills: Education and Training (active learning), Financial and Insurance Services 
(complex problem-solving), Health Care and Social Assistance (active learning) 
Information Media and Telecommunications (creative problem-solving), Professional, 
Scientific and Technical Services (active learning, complex problem-solving, and 
occupation-specific STEM skills) and Public Administration and Safety (active learning 
and occupation-specific STEM skills); 

¶ The lowest skill rating was in the Construction ƛƴŘǳǎǘǊȅΣ ǿƛǘƘ Ψsystem analysis and 
ŜǾŀƭǳŀǘƛƻƴΩ rated at an average of 1.5; 

¶ In Public Administration and Safety time management and interpersonal skill were 
rated as the lowest at an average score of 2.2; 

¶ Across all skills the Professional, Scientific and Technical Services industry more 
positively ranked the skills of STEM employees; 

¶ In most cases the skill level rating in the Construction industry was less than the 
average apart from understanding how we do business, the average ranking for system 
analysis and evaluation had the greatest variance to the mean (-1.1);  and 

¶ Electricity Gas and Water Services was also less than the average with interpersonal 
skills showing the most difference compared to the mean (-0.5). 

2.4.2 Business size 

There were limited differences in the rating of the skills levels of STEM employees by 
business size. Key findings include: 

¶ The highest rated STEM skills in large businesses ǿŜǊŜ ΨŀŎǘƛǾŜ ƭŜŀǊƴƛƴƎΩ όоΦоύΣ ΨŎƻƳǇƭŜȄ 
problem-ǎƻƭǾƛƴƎΩ όоΦнύ ŀƴŘ ΨƻŎŎǳǇŀǘƛƻƴ-ǎǇŜŎƛŦƛŎ {¢9a ǎƪƛƭƭǎΩ όоΦмύΦ [Ŝǎǎ ǘƘŀƴ ƘŀƭŦ όпрΦт҈ύ 
ƻŦ ƭŀǊƎŜ ŜƳǇƭƻȅŜǊǎ ǊŀǘŜŘ ǘƘŜ ΨƛƴǘŜǊǇŜǊǎƻƴŀƭ ǎƪƛƭƭǎΩ ƻŦ ǘƘŜƛǊ {¢9a-qualified staff as good 
or very good; 

¶ The three highest rated STEM skills in medium businesses were the same as for large 
ōǳǎƛƴŜǎǎŜǎΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ǊŀǘƛƴƎǎ ǿŜǊŜ ǎƭƛƎƘǘƭȅ ƭƻǿŜǊΥ ΨŀŎǘƛǾŜ ƭŜŀǊƴƛƴƎΩ όоΦнύΣ ΨŎƻƳǇƭŜȄ 
problem-ǎƻƭǾƛƴƎΩ όоΦмύ ŀƴŘ ΨƻŎŎǳǇŀǘƛƻƴ-ǎǇŜŎƛŦƛŎ {¢9a ǎƪƛƭƭǎΩ όоΦлύΦ IƻǿŜǾŜǊ ŀ ƭŀǊƎŜǊ 
ǇǊƻǇƻǊǘƛƻƴ όртΦл҈ύ ǊŀǘŜŘ ǘƘŜ ΨƛƴǘŜǊǇŜǊǎƻƴŀƭ ǎƪƛƭƭǎΩ ƻŦ ǘƘŜƛǊ {¢9a-qualified staff as good 
or very good;  and 

¶ For small businessesΣ ŜƳǇƭƻȅŜǊǎ ǿŜǊŜ Ƴƻǎǘ ǎŀǘƛǎŦƛŜŘ ǿƛǘƘ ǘƘŜ ƭŜǾŜƭ ƻŦ ΨŀŎǘƛǾŜ ƭŜŀǊƴƛƴƎΩ 
ǎƪƛƭƭǎ όоΦпύΣ ΨŎƻƳǇƭŜȄ ǇǊƻōƭŜƳ-ǎƻƭǾƛƴƎΩ όоΦоύΣ ΨŎǊŜŀǘƛǾŜ ǇǊƻōƭŜƳ-ǎƻƭǾƛƴƎΩ όоΦнύ ŀƴŘ ΨŎǊƛǘƛŎŀƭ 
ǘƘƛƴƪƛƴƎΩ όоΦнύΦ {Ƴŀƭƭ ōǳǎƛƴŜǎǎŜǎ ǿŜǊŜ ŀƭǎƻ ǘƘŜ Ƴƻǎǘ ǎŀǘƛǎŦƛŜŘ ǿƛǘƘ {¢9a ŜƳǇƭƻȅŜŜǎΩ 
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ΨunderstanŘƛƴƎ ƻŦ Ƙƻǿ ǿŜ Řƻ ōǳǎƛƴŜǎǎΩ, giving an average rating of 3.0, higher than 
both medium businesses and large businesses (2.6).  

2.4.3 STEM employers 

Overall STEM employers rated Ψactive learningΩ and Ψcomplex problem solvingΩ as the 
highest rated STEM skill (3.4). The lowest rated skill was Ψknowledge of legislation, 
regulation and codesΩ (2.5); equal second lowest ranking was Ψtime managementΩ, 
Ψunderstanding how we do businessΩ and Ψinterpersonal skillsΩ.  

¶ Employers of Science qualified individuals rated Ψactive learningΩ and Ψcomplex problem 
solvingΩ high (3.3) and the lowest ranking included programming and time management 
(2.5); 

¶ Employers of Technology qualified individuals rated Ψactive learningΩ high (3.3) 
ΨprogrammingΩ was ranked higher (2.8) than the overall average rating;  

¶ Employers of Engineering qualified individuals rated STEM specific skills higher than the 
average (3.1), ranking Ψtime managementΩ the lowest (2.4);  and   

¶ Employers of Mathematics qualified individuals rated STEM specific skills higher than 
the average (3.2), ranking Ψtime managementΩ the lowest (2.5) followed by 
Ψinterpersonal skillsΩ and Ψknowledge of legislation, regulation and codesΩΦ 

2.5  STEM versus non-STEM 

2.5.1 Overall skill levels 

The average skill level of people with STEM qualifications across the range of attributes 
shown in Chart 2.1 is generally considered to be higher than those with non-STEM 
qualifications. This is true across all listed skills and attributes, except for Ψtime 
managementΩ (where skill levels are seen as equivalent) and Ψinterpersonal skillsΩ, where 
people with STEM qualifications were rated slightly lower than people with non-STEM 
qualifications. This indicates that people with STEM qualifications bring important skills to 
the workplace, however it should also be noted that people with non-STEM qualifications 
would also contribute a range of other skills and attributes not listed as part of this 
survey.  

Chart 2.3 shows the average skill level of people with non-STEM qualifications in the 
workplace. As with the ranking of people with STEM qualifications, respondents were asked 
to rate the skill level of STEM employees on the following Likert scale: very poor (0), poor 
(1), acceptable (2), good (3), and very good (4). Again, each coloured bar presents the 
number of respondents for each category response to visualise the distribution of skill level. 

Of the STEM skills and attributes listed, people with non-STEM qualifications were rated 
Ƴƻǎǘ ƘƛƎƘƭȅ ƻƴ ǘƘŜƛǊ ΨŀŎǘƛǾŜ ƭŜŀǊƴƛƴƎΩ όнΦуύ ŀƴŘ ΨƛƴǘŜǊǇŜǊǎƻƴŀƭ ǎƪƛƭƭǎΩ. As expected, their level 
of skill in the more STEM based ǎƪƛƭƭǎ ǎǳŎƘ ŀǎ ΨpǊƻƎǊŀƳƳƛƴƎΩ όмΦтύ ŀƴŘ Ψsystem analysis and 
ŜǾŀƭǳŀǘƛƻƴΩ όмΦфύ ǿŀǎ ǊŀǘŜŘ ǘƘŜ ƭƻǿŜǎǘΦ  
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Chart 2.3: Skill level in the workplace, non-STEM employees 

 

Source: Deloitte Access Economics, STEM Employer Survey (2013), please see Appendix B for statistical testing 

Overall, the average skill rating for the listed skills for employees with non-STEM 
qualifications is 2.4 (between acceptable and good). At this total level, the standard error is 
0.01, meaning that we are 95% confident of the actual value being between ±0.01 of the 
reported value (i.e. 2.4). The standard deviation for the level of skill for non-STEM qualified 
employees was 0.96, indicating a slightly higher distribution in responses than what was 
recorded for STEM qualified employees (0.91). Further information on the statistical testing 
for individual skills can be found in Appendix B.   

Chart 2.4 compares the average skill rating for both STEM and non-STEM qualified people in 
the workplace. As noted above, the skill level of people with STEM qualifications is 
considered to be higher for all skills expect Ψtime managementΩ, which was rated as equal, 
and Ψinterpersonal skillsΩ which was slightly lower for people with STEM qualifications.  
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Chart 2.4: Skill level (average rating) STEM and non-STEM 

 

Note that the skills in this chart are listed in accordance with their overall importance ranking (as shown in Chart 2.2 above). 
This chart excludes respondents who did not provide ratings for both STEM and non-STEM qualified employees and as such 
may differ slightly from results shown in Charts 2.2 and 2.3 above.  

 
Source: Deloitte Access Economics, STEM Employer Survey (2013) 

The largest differences in skill levels between people with STEM and non-STEM 
qualifications were observed for Ψcomplex problem-solvingΩ, ΨprogrammingΩ, Ψcritical 
thinkingΩ and Ψsystem analysis and evaluationΩ.  As indicated above, the distribution of 
responses for non-STEM qualified employees (0.96) is higher than for STEM qualified 
employees (0.91). Further information on the statistical testing performed on this data can 
be found in Appendix B. 
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2.6  Interpersonal skills 

The interpersonal skills of STEM qualified employees were often raised throughout the 
consultations as being a particular issue with STEM graduates. Some participants 
speculated that as roles are becoming increasingly specialised, the importance of being 
able to work in a collaborative environment will continue to grow.  

The importance of collaboration skills, such as the ability to work within a team 
environment and communicate effectively, was also emphasised as critical in many 
workplaces. This ability was considered relevant regardless of whether the collaboration is 
undertaken face-to-face or via technologies in the case of virtual or multi-location-based 
teams; and in the latter the importance of these skills may be magnified.  

At its core, the role of communication is to translate information. Whether this is through 
the documentation of requirements, social media engagement activities, talking with 
clients, or collaborating with team members, communication is crucial. In addition to their 
importance in collaboration, communication skills are also more broadly needed to 
communicate both across organisations and to clients. Both written and oral 
communication skills were highlighted in this context, with the ability to tailor 
communication to different audiences a particularly valued skill.  

The majority of participants in the consultation process represented companies that had a 
key function in collaborating with their clients (rather than developing products and selling 
these); for example, engineering firms, architects and specialised manufacturing 
companies. Although there was strong recognition that there remains a place in workplaces 
for purely technical people, the ability to communicate with non-technical people remains 
of great, and increasing importance. In particular, as solutions become more complex and 
technical, the chasm of knowledge between those who use technology and those who 
develop technology is likely to widen further.  

Despite the sentiment expressed throughout the consultations, findings from the survey 
indicated that, on average, employers are only marginally more satisfied with the level of 
interpersonal skills that people with non-STEM qualifications bring to the workplace 
compared with STEM qualified individuals. In addition, although survey respondents viewed 
Ψinterpersonal skillsΩ as important, they are not seen as the most important skill in the 
workplace, with less than half (46.4%) rating Ψinterpersonal skillsΩ as very important in their 
workplace. 

In addition, when asked later in the survey if they agreed with the following statement ï 
STEM qualified people do not have good interpersonal skills ς only 17.6% of respondents 
agreed, compared with 43.4% who disagreed (including 9.9% who strongly disagreed). The 
remaining 38.9% were neutral, noting that they neither agreed nor disagreed.  
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Chart 2.5Υ wŜǎǇƻƴǎŜ ǘƻ ǎǘŀǘŜƳŜƴǘ Ψ{¢9a ǉǳŀƭƛŦƛŜŘ ǇŜƻǇƭŜ Řƻ ƴƻǘ ƘŀǾŜ ƎƻƻŘ 
ƛƴǘŜǊǇŜǊǎƻƴŀƭ ǎƪƛƭƭǎΩΣ ōȅ ōǳǎƛƴŜǎǎ ǎƛȊŜ ό҈ύ 

 

Source: Deloitte Access Economics, STEM Employer Survey (2013) 

When respondents were asked about recruitment processes for recently qualified STEM 
ǎǘŀŦŦ όƛΦŜΦ ƭŜǎǎ ǘƘŀƴ ŦƛǾŜ ȅŜŀǊǎΩ ŜȄǇŜǊƛŜƴŎŜύ it was identified that a lack of interpersonal skills 
was encountered during recruitment.  

Although there is reasonable satisfaction with the interpersonal skills of STEM qualified 
people already operating in the workplace, a lack of interpersonal skills may be a barrier to 
employment for some recent STEM graduates. 
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3  wŜŎǊǳƛǘƳŜƴǘ ŜȄǇŜǊƛŜƴŎŜǎ 
Australian businesses are having some difficulties in recruiting people with STEM 
qualifications with 40.5% of respondents having difficulty recruiting STEM-qualified 
technicians and trades workers and 31.5% having difficulty recruiting other STEM 
graduates.  

Although commonly referred to as a STEM skills shortage, there is some evidence to 
suggest that skills mismatches, and mismatches in applicant and employer expectations are 
also contributing to recruitment difficulties within particular industries.  

The proportion of employers experiencing difficulty in the recruitment of STEM-qualified 
technicians and trades workers (40.5%) is almost identical to the findings from the recent 
employer survey conducted by the Ai Group (41%). The relative difficulty in recruiting 
technicians and trades workers compared with STEM-qualified professionals and managers, 
as noted in the Ai Group study, was also verified through this research.   

Throughout the consultations participants noted that the recruitment of more experienced 
personnel with STEM qualifications posed greater challenges than recently qualified. In 
particular, some participants noted that there was an abundance of newly qualified 
graduates, although some of the more niche specialities noted shortages.  

Based on the different recruitment experiences for recently qualified and more 
experienced candidates, the survey asked respondents to consider their recruitment of 
these two groups separately.  

3.1  Candidate attributes 

When looking for candidates, employers noted that the most important attribute was 
Ψinterpersonal skillsΩ, with 43.8% of respondents rating this as very important.  

There was also a clear distinction in the average importance value attributed to various 
types of work experience. For example, while work experience was one of the most highly 
valued attributes that a candidate could possess, unpaid work experience and work 
experience of less than 12 weeks were the least valued of the candidate attributes listed. 
This indicates that there is a certain threshold for work experience before it becomes a 
valued attribute.  



!ǳǎǘǊŀƭƛŀΩǎ {¢9a ǿƻǊƪŦƻǊŎŜΥ ŀ ǎǳǊǾŜȅ ƻŦ employers 
 

Deloitte Access Economics                                                                                 
29 

 

Chart 3.1: Importance of candidate attributes 

 
Averages are calculated using the following rating scale: Not important = 0, A little important = 1, Moderately 
important = 2, Important = 3 and Very important = 4. 

Source: Deloitte Access Economics, STEM Employer Survey (2013) 

3.2  Recruitment of recently qualified employees 

Overall, employers reported that, on average, 89.8% of positions advertised for STEM 
employees with less than ŦƛǾŜ ȅŜŀǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ƘŀŘ ōŜŜƴ ŦƛƭƭŜŘ, on average, 12.9 
applications were received per position. 

Chart 3.2 shows the recent recruitment experiences for employers who have tried to fill 
Ǉƻǎƛǘƛƻƴǎ ǊŜƭŜǾŀƴǘ ǘƻ ǇŜƻǇƭŜ ǿƛǘƘ ƭŜǎǎ ǘƘŀƴ ŦƛǾŜ ȅŜŀǊǎΩ ŜȄǇŜǊƛŜƴŎŜΦ aŜŀǎǳǊŜǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 
chart include the average number of positions available, the average number of 
applications received, and the average number of positions filled.  
















































































































































