Deloitte Access Economics

| dza (0 NSTEM |
workforce:a survey
of employers

Office ofthe Chief Scientis

23 June2014



ldzaGNF f Al Qa {¢9a 662NJ] F2NOSY

Contents

GlOSSAIY. .ttt ettt et nn e et e e e e i
ACKNOWIEAGEIMENTS. ...ttt e et e e e e e e e e et e e e e e e eeeennen 1
EXECULIVE SUMIMABLY. ...ttt e e ettt e e e e e e e et e e e e bbb eee e e e e eenennnees 2
1 a1 (oo 11 Tox 1 o] o P 7
1.1  ODbjectivesf thiS FEPOIt.......ccviiiiiiiiiiiiiiiee e 7
A N I T AN E 1 = 1= P 8
1.3 Res@rch methodology . .......oooi e 9
2 STEM SKIllS..... it e e e e et a et eeearrans 15
2.1 Labour market SKillS.........couueiii e 15
2.2 Importance of STEM skills in the workplace................cccciiiieniiiiiiiiiiiie, 16
2.3 Other skills important for STEM.........coooiiiiiiiiiiie e 20
2.4 Average SKill [BVEL........oooiiiiiiee 21
25 STEM VErSUS NEBTEM......cooiiiiiiii it e e e e ennas 23
2.6 Interpersonal SKillS.........coooiiiiiiiiii e 26
3 RECIUITMENT EXPEIENCES. ....uuui ettt e e e e e e e e e e e 28
3.1 Candidate attribDULES........cooie e 28
3.2 Recruitment of recently qualified employees...........oiiiiiiiiiiceece e 29
3.3 Recruitment of experienced EMPIOYEES........coveviiiiiiiiii e 32
3.4 Recruiment diffiCUlieS........ccooiii i 35
3.5 ISSUES ENCOUNTEIEA.......iiiieiiiiiiiiiiiiieee ettt e e e e e e e e e e e e e e eebbbb bbb nen e e e e 37
G T T I 1Y =Y 7Y/ 41
3.7 Image, caeer paths and attitude t0 STEM.........c..coiii i e 42
4 Future STEM reqUIFEMENIS. ... .cciiiii it e e e e 43
4.1  Future wWorkplace reqUIrEMENTS........cccuuiuiiiieceeiicee e e e e e e e e e e e e aaesd 43
4.2 Future sKillS reqUIrEMENTS ... ... e e 45
43 46
4.4 Future recruitment QUHIOOK . ...........iiiiiiiiie e 47
5 Industry relationships with postecondary educational institutions......................... 49
5.1  Type of relationShip.........ooiiiiiiiiiiiiiee e 50
5.2 Length of relationShip.........oooviiiiiiiiiiee e 54
5.3  Satisfaction with relationShip......... oo 55
5.4  Reasons for No relationShip.............uuuuiiiiiiiee e e 56
6 LAY g o] F= Vo= o 4 1= PR 59
6.1  Offering of WOrk plaCcemeEntS.......ccoooeiie i 59
6.2 Impact of grants on WOrk plaCemMEeNLS. ........oviiiiiiiii e 61

Liability limited by a scheme approved und@ofessional Standards Legislation.

Deloitte refers to one or more of Deloitte Touche Tohmatsu Limited, a UK private company limited by guarantee, and its networ

of member firms, each of which is a legally separate and independent entity.

Please see wwwleloitte.com/au/about for a detailed description of the legal structure of Deloitte Touche Tohmatsu Limited and

its member firms.

© 2014Deloitte Access Economics Pty Ltd



l dza G NI £ Al Qa { ¢ 9 a empfoptsT 2 NOSY

7 STEM Postgraduates in the WOorkplace...........coooiiiiiiiiiee e 63
7.1  Hiring of STEM PhD/Doctorate and Research Masters.............cccoooeiieeeiiiiiinnn 63
7.2  RO0IesSiNthe WOTKPIACE..........oiiiiiiiiiiiiti s 64
7.3 Reasons for NOL NIMNG.........ouuiiuuriiiiiiiieee e 65
8 STEM @UUCALION. ...ttt e e e e e et e e e e e e eenennes 67
8.1  STEMIN SCROOL.... ...t e e e e e e eaanns 67
8.2 Postschool STEM educati@miche specialisations...............ccccvvvviiiiiee e, 68
8.3  Teaching MethodS.........coooiiiiii 68
9 INternational COMPATISON. ........ciiiiiiiiiiiiit et e e e es 70
LS 0 R = - Tod (o | (010 o DT PPPPOPPPPPPPPR 70
9.2 UNIted KiNGUOML.....uuiiiiiiiee e e e e e e e ennaeas 71
9.3  Switzerland COUNtrY COMPANISON.........uuuiuuuitiiniiieereeeeeeeeeeeererreebeie e eeeeeeeeeesnerrnee 78
10 Case Study: Regulatory SCIENLSIS........uiiiiiiiiiii e ee e e e eaees 84
0 A O [ ¢ =T o1 R0 o] o = 84
O e U | (0 IR o] o= 87
10.3 Where to from NEIEZ......ciiiiiiiiiiiiitte e 88
] (=T €= o PR 91
Appendix A : CoNSURALION LIST.........ccoiiiiiii e e e e e 93
Appendix B : Statistical teSHNG.........ovieiiiiii e 95
Appendix C: Terms of referenCe............oii i Q9
Appendix D : SUNVEY INSIIUMENT..........uiii e ee e e e e aa e e eenes 100

Deloitte Access Economics



L dza GNJ £ Al Qa { ¢9a emfopetsT 2 NOSY |

Charts

Chart 1.1 : ReSponSses DY INAUSELY......ccooiiiiiiiiii e 11
Chart 1.2 : Responses by business size and iNndUSELY............covvevviieeriiiini e, 12
Chart 1.3 : RESPONSES DY SECLOL.......iiiiiiiiiieiiet e 13
Chart 1.4 : Employment of STEM qualified staff.(%0)..........coovvmmiiiiiieriiiiii e 14
Chart 2.1 : Importance of skills and attributes in the workplace (avg rating).................. 17
Chart 2.2 : Skill level the workplace, STEM employees............uuvuviiiiiieeeiiiiiinieeeeeeeee 21
Chart 2.3 : Skill level in the workplace, FBREM employees...........cccovviiieeiiiieniiiieeeeeee, 24
Chart 2.4 : Skill level (average rating) STEM aneSTEEM..............oovvviiiiiiiieeeiiiiiieeee, 25

/ KENI wop Y wSalLRyasS d2 adrdSYSyd w{e¢9a ljdzfAF
a1AftaQs oeé..odaAaAy.S&aA. AaAL.S8.. &

Chart 3.1 : Importance of candidate attributes...............cooviiiici i 29
Chart 3.2 : Recruiting STHMdzI t AFASR adrk FFY fSaa. . 0KLY.3p &SI NARQ
Chart 3.3 : Recruiting STEMalifiedd G F FFY Y2NB (Kl y...p...8.8L.NBBQ SELISNJ

Chart 3.4 : Difficulties recruiting people with STEM qualifications.............ccccceevveeennnn... 36
Chart 3.5 : Issues encountered during recent recruitment processes.(%).................... 38
Chart 4.1 : Changes in requirements for skills over the nétgears (%)............cceevvnnne... 45

Chart 5.1 : Workplace links with pestcondary educational institutions, by business siz49
Chart 5.2 : Workplace involvement with pesstcondary educational institutions............... 51

Chart 5.3 : Workplace involvement with pesstcondary educational institutions, by business
size 53

Chart 5.4 : Satisfaction with relationships with psstondary educational institutions......56

Chart 5.5 : Reasarwhy workplaces do not have links with psstondary educational
TS 0T AT (RPN 57

Chart 6.1 : Offering of structured wopkacements (20).......ccoeevvviiieieiiiiiieeeiie e 59
Chart 6.2 : Difficulty in recruiting STEM graduates (average) by offering of work placestnts
Chart 6.3 : Effect of grant on work placement hiring, by business size..............ccc........ 61
Chart 7.1 : Employment of people with PhD/Doctorate or Research Masters in. STEM.63
Chart 7.2 : Role of PhD/Doctorate/Research Masters in the workplace........................ 64

Chart 7.3 : Reasons why people with STEM PhD/Doctorate and Research Masters qualifications
are Not employed iN WOTKPIACE...........uoi i eaaand 66

Chart 10.1 Question 19: To what extent are the following skills and attributes important to
1Y L0 18T V0T o] F= Vo = 95

Chart 10.2 Question 21: Overall, how would you rate the skills level of those in your
workplace who have STEM qualifications for the following skills and attributes?........... 96

Deloitte Access Economics
iii



L dza GNJ £ Al Qa { ¢9a emfopetsT 2 NOSY |

Chart 10.3; Question 22: Overall, how would you rate the skill level of those in your workplace

Chart 10.4 Question 30 and 35: Thinking about your experiences in recruiting §uided R |
LIS2LX S sAGK fSaa oY2NBUO GKIFy p @SIENBRQ SELISNASY(

iSsues? (tick all that @PPIY)......covrrreriiii e 98
Table 1.1 : Employee representation, by induStry...........o.eiiiiiiiiieeiiiiie e 11

Table 31 : Recruiting STEN dz f A FASR adGF FFY f Saveragdiokittophedp & S| NE Q
Table 3.2 : Recruiting STEMdzZE t A FASR adF FFY Y 2q®BragedltegmedB & S| NB Q
Table 4.1 : Workplace requirements for STEM qualified applicants over the-aéxgears..43

Table 5.2 : Workplace links with pestcondary educational institutions, by selected industry

AN DUSINESS SIZE ...t e ettt e e e e e e neenaaanes 50
Table 5.3 : Length of relationships with pssicondary educational institutions................ 54
Table 9.1 : Scoreboapkrformance across measures relating to STEM.........................70
Table 9.2 : Employer and employee perspective SULVEYS..........uvveeivvrieeeriieeeeeeninneeeas, 74

¢F-otS o Y {GdzRSydGa SyNRILL.SR..AY..0.SNILA@ZNE SRdzO!
Table 10.1 : Current issues for Regulatory Science workforce identified in consultatior86

Table 10.2 : Future issues for Regulatory Science workforce identified in consultation 88

Figures

Figure 2.1 : STEM sKills included iN SUINVEY..........uuiiiiiiiiiieeeie e 16
Figure 2.2 : Other skills important in the workplaserd cloud.............ccccoooeiiiiiieeennne.. 20
Figure 8.1 : Preferences for teaching methods: word cloud.............cccoooveieiiiiien 69
Figure 10.1 : Potential future actions for Regulatory Science workforce..............cc....... 90

Deloitte Access Economics



ldzaGNF £ Al Qa {¢9a 62N] F2NDOS

Glossary

AAUW American Association of University Women

ACER Australian Council for Educational Research

ACOLA Australian Council of Learned Academies

AIG Australian Industry Group

APS Australian Public Service

ASX Australian Stock Exchange

ATSE Academy of Technological Science and Engineering

(642]] Confederation of British Industry

CEO Chief Executive Officer

CTI Commission for Technology and Innovation

DAE Deloitte Access Economics

EU European Union

GBAORD Government Budget Appropriations or Outlays for Researct
and Development

GDP Gross Domestic Product

Gll Global Innovation Index

GNI Gross National Income

INSEAD LyadAaddzi 9dz2NRPLISSY RQ! RYAY A,
Institute of Business Administiah)

IT Information Technology

KPI Key Performance Indicator

OoCs Office of the Chief Scientist

OECD Organisation for Economic @peration and Development

PhD Doctor of Philosophy

PISA Programme for International Student Assessment

PPP Purchasindg?ower Parity

R&D Research and Development

SERI StateSecretariat for Education, Research and Innovation

SNA System of National Accounts

STEM Science, Technology, Engineering and Mathematics

STELR Science and Technology Education Leveraging Relevance

UCES UK Commission for Employment and Skills

Deloitte Access Economics



l dz&a GNJ £ AF Q& { ¢9a empmopelsT 2 ND S

UK United Kingdom

us United States

VET Vocational Education and Training
WIPO World Intellectual Property Organisation

Deloitte Access Economics



ldzaGNF f Al Qa {¢9a 62N] F2NDOS

Acknowledgements

Deloitte Access Economi@BAERcknowledges with appreciation the comments and expert
input provided bythe steering committedor this project

Deloitte AccessEconomicswould also like to acknowledge the industry groups and other
organisationghat assisted in promotig participation in the researchn particular, Deloitte
Access Economics would like to acknowledge the following organisations for their
assistane in distributing the survey taheir networks: Australian Computer Society,
Australian Academy ofTechnological Sciences and Engineering (ATEB&)hworks,
Bioenergy Australiand thePublic Service Commission

Finally, [loitte AccessEconomicswould also like to acknowledge the contribution aif
those who participated in the consultation process and/or provided information via the
online survey conducted as part of this projetfull list of organisations that participated

in the cosultationsis ircluded inAppendix A of this report.

Deloitte Access Economics 1



l dza GNJF £ Al Qa { ¢9a emdoplsT 2 NOS

Executive summary

Science, Technology, Engineering and Mathematick ¢ 9 a0 L)X & | ONRUGAO!I
ability to innovate, expand, and remain a competitive fogbebally

- ~ z z A

Inearly 2013, Auslirf A Qa / KAST {OASyidArads tNRFS&aazN L
alongd SNY FyR O2KSaA@S ylFiAaz2ylf a0NI GS3e T3
OF LI oAfAGASAE | ONRAdaa {¢9ad !'a y2GSR o6& (GKS
have devebped strategies to ensure that their STEM enterprise is coordinated to ensure

they build the capacity they need to support their communitiesr develop their capacity
tominimh &S GKS NR&A1(OSE20E3) f t Ay3d 0SKAYRE

This sentiment was echoed in a recent report from the Australian Industry Group (Ai
DNRdAzLWOZ Ay G6KAOK AG& / KAST 9ESOdzia@dSs LyyS
the future economic and social wdlking of the nation with an estimated 75& the

fastest growing occupations requiring STEM skills and knowledge. Despite this, enrolments
and the number of graduates with STEM qualifications continue to decline.sTaimajor

02y OSNY T ANSrohpyRMAE ( NE £

Ensuring that the workforce has the relevant skills in sufficigmantities requires an
understanding of how these skills are used within Australian businesgkskill needs into
the future. Efficient and effective investment to ensersufficient suppy of individuals

with skills in STEMdisciplines requires understandinghe use of these skillsin the

workplace, including how this may change in the futureDespite the importancef this

information, limited research has been conducted into the demand these skills in
Australian workplace

Successfully delivering the skills for a knowledge economy will depend not only on
producing the right number of graduates, but also on #duicationsystem supplying these
graduates with theright knowledge, comptencies, and qualities Education not only
meets demand from the economy, it alddves the economy by supporting innovation

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

An Australian Council of Learned Academies (ACOLA) regledsed in May 201 3tated

that there is a lack of knowledge about the way that STEKIlls are used by employers

This report also identified that most nations are closely focused on advancing STEM, and
proposed that although Australia is currentliell 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 withirAdiseralian
workplace. An extensive research project was developed, including a literature scan,
consultations, focus groups and amployersurvey. The research conducted contribsite
knowledge regardingdemand and views around the STEM workf@e by Australian
industry.

Deloitte Access Economics
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STEM graduate demand

The employer survey conducted for this projeminfirms that STEM graduates are in
demand in Australian workplace®©ver 82% of respondentso the employer survey
agred that people with STEM qualificationare valuable to the workplaceeven 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 workplaceswith 71% nominating thei STEM staff as among
their most innovative, but almost half (45%) expect their requirements for STEM to
increaseover the next five years

Along with the ability to innovate, flexibility to work with and implement those innovations
will also be crucialdr business success. People with STEM qualifications also appear to fit
this profile, with71% of employers agreeing that people with STEM qualifications are able
to adapt to changes in busineségainst this backdrop of the need for innovation and the
increasing demand for STEM skills, some employers noted that they were alteadyg
difficulty in filling Technician and Trades Worker roles (40%3$ well as other roles for
STEM graduates (32%)

STEM graduateand 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 thesurveyshow thatemployers are particularly looking

for capabilities in (1) active learning, (2) critical thinking, (3hmex problemsolving and

(4) creative problensolving, all of which correlate closely with STEM qualificatiased

skills STEM qualifiedndividualstend to excelin these areasparticularly in comparison

with their nonSTEM qualified counterparts. Fexample, respondentsated the average

skill level of people with STEM qualifications as higher across a range of skills and aftributes
with the biggest differences seen between STEM and®06BEM qualified employees for the
four most important skills temployers as listed above.

Employers ¢ on averageq rated interpersonal skillas the most important candidate
attribute that they look for during recruitment. In the interpersonal skills category,
employers reported that STEM qualified employees displagbghtly lower levels on
average than their nofSTEM counterparts.

STEMworkforce recruitment

Some of the issues encountered by respondents during recent recruitment exercises
included alack of business understanding and the content of qualificationst rbeing
relevant to the businessFor recruitment processes that targeted inexperienced hires,
other issues encountered included a lack of general workplace experience and a lack of
practical experience issues that could be probably lseen amongsanyrecently qualified
cohort. The critical role of complementagmployabilityskills¢ particularly the ability to
communicate, collaborate and operate effectively within an industry environngernere

also strongly emphasised throughout the consultattmmiribution to this research.

! Includes professional or manager roles.
Deloitte Access Economics
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Of more immediate concern, perhaps, should the finding that over ondifth (21%) of

SYLX 28SNAR f221Ay3 (2 KANB AYySELSNASYOSR {¢
experience) felt that there wasshortage of STEMraduates Along similar lines, over one

fifth of employers looking tdire more experienced STEM staff (i.e. those with more than
FTASS &SI NBQ SELISNA S MBS @pplicgiohs Reeiied for(advértisedie K|
positions.

Collaboration betweeneducational institutions and Australian workplaces

Shortagesanarise wherethe supplyof available skilldoes not meet demandis ndicated
through the survey many Australian workplaces are looking itwreasetheir number of
STEM qualified staff Throughout the consultationsthe need was identified for
collaboration between industry and educatignovidersto ensure that the righhumber of
appropriately qualified candidates available.

An important factor highlighted throughout the research wéee fast paceof change of
many STEMelated industries This lends itself toe-evaluate whether the demands of
Australian businesses operating in these sectors are being adequately meslation to
skill needs This is of particular importance if Ateia wants to keep pace witimnovation
levels ofother 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 provisteidents with the skills and
attributes that are most important to employer®verall, the current level of engagement
with education providergemains relatively low. Respondents toetlsurvey recorded a
particularlylow level of satisfaction with their @agagement with educational institutions
to develop businesselevant STEM content

The surveyresults highlighs that STEM qualified individualsring important skillsto the
workplace, and in some instances they are hard to reciiése recruitment dficultiesin
most part areattributed to the quality ofnon-STEMrelated 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 resporahts 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%)aid that work experienceof 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 thistk placenents and work
experience were alsdhighlighted as one of the most effective teaching methods for
helping students acquire the skills they need in the workplace.

Deloitte Access Economics



l dza GNJF £ Al Qa { ¢9a emdoplsT 2 NOS

Together, these findings highlight the importance of ldagn work placements for
assisting widents in preparing for their work live®espite theimportance and valuef
these learning experiencesost respondents (62%) indieatthat they did not currently
offer structured work placements.

The survey explored whether employers woulfler more work experience opportunities if
government grants were providedndalthough further research and exploratievould be
required the majorityof respondentg62%)indicatedthat they wauld increaseplacements
with a government grant.

The provision ofmeaningful work placements for people gaining STEM qualifications
appears to be a particular area of opportunity for government, education providers and
AYRdzaAGNE G2 @¢2N] O2fftlF 02N GA@Ste |yR STFSC
needs for ST skills

TheUK experience

This report provides comparisons of STEM skills and innovation measures with two other
countries¢ the UK and Switzerland\ survey conducted in the UK in 2011 also found a
STEM shortage, with 28% of survey respondents agreiag 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 stng message about th& K2 NI FIF f fa Ay Waz2¥a ai
graduates possess, with practical skills also an issker example, 20% noted literacy

issues and 32%suesin selfmanagement. When asked how these issues might be best
addressed, businessewanted to see higher education institutions doing more to help
students develop workelevant skills andimprove the business relevase of
undergraduate courses¢ very similar to the sentiments expressed by Australian
businesses

TheSwitzerlandexperierce

Unlike Australia, which has limited private sector investment and stronger goverament
based support for research and development, Switzerland relies primarily on its private
industry. As a nation with limited natural resources, human capital is the wabsed 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
902y2YAO C2NHzyQa Df2o6lf LYMROIGA2Y LYRSE Ay

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 madehltoost the profile of the science
curriculum throughout both primary and secondary schooling to attract students into
sciencerelated courses for their posschool education as well as targeting women who
continue to be underrepresented in these fields.

Deloitte Access Economics
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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 businesddewever 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
FfK2dZ3K W{¢9aQ A i tdonsiSts oF BUDdiginctalisciplindsSci@ncd,JNR 2 S
Technology, Engineering andiathematics ¢ and that eachof these disciplines contaira

diverse mix of fields, qualifications, specialisations and relevant occupations.

As an example of the specific issudasing 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 enging there isan adequate supply of skills for the sectGurrently

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
suggeststhat large investments are being made to build the capabilities of new
employees in the workplaceThis 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 workplaceThis 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 emsuring an adequate supply of STEM skiNkt

only areother 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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1.1 Objectives of this report

This report, commissioned by the Office of the Chief Scientist (OCS), seeks to understand
the skills requirements of Austiah businesses with regards tBcience, Technology,
Engineering and Mthematics (STEM). Ae 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 esearch 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; namelthat 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 wanaihg
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 thath businesses and tertiargducation
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 educati@mployment 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 betweducation, skilland the

use of skills in the workforcare not well understood.

Many of the issues identified as part of the initial literature scan were also consistent with
the key findings of theonsultation phase of this project. These included the importance of
building awareness of STEM disciplines and SEENEd occupations among young
people, an underepresentation of females studying and working in STEM fields, and the
importance of faditating 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 tiaustralian Industry Group(Ai Group ¢ the

W{ dzN2oFSe2 2N F2NOS 5S@St 2LIYSy i bSSR& HAMHQ®
indicated particular difficulty recruiting STEdwalified technicians and trades workers
(41%), professionals (27%) and managers (26%) across different industries. Of the
employers whahad 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 imgt be
relevant to business needs (18%).

Deloitte Access Economics
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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 theright knowledge, competncies, and qualities Education not only
meets demand from the economy, it aldaves the economy by supporting innovation

1.2 STEM In Australia

LY WdzZ & uHnmoX ! dzaGNIfAIQa / KAST {OASyiGAad
the development ofa national strategy to guide STEM in Australia. This Strategy was
directed to the Australian Government, and highlighted that there were four essential,
interconnected elements:

9 Education formal and informal;

1 Knowledge ensuring a continuous flow of nedsas, and their dissemination;
9 Innovation: using knowledge to produce high value goods and services; and
1

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

The key objective of the strategy tis utilisS FdzZf £ & ! dzadiNJ t Al Qa Ol LJ
d20AFf X OdzZf GdzNF f |yYyR SO2y2YAO LINRPALISNRGE
advantage in a changing worl(DCS, 2013)The strategy also recognises that education
andindustry linkages in STEM must be strengthened, with better integration of the public
FYR LINAGFGS {¢9a aSO02NAR®D® LYy LI NIAOdzZ I NE A
business and economic benefits that can be found in the interplay betwd&MSand
AYyy2@8FiAa2y (KIFIG SEAaGa Ay LIXLFOSa tA1S GKS |

I O0O2NRAY3 G2 GKS 1/ h[! NBLR2NI NBFSNNBR (G2
now, but there are holes in capacity and performance. Furtfae, many countries are

iMLINE Ay {¢9a LINRPDGAAAZ2Y S LI NI AOALIMCORA, | YR
2013 ¢ KAAa GKSNBF2NB LI I O0Sa 620K ! dzaliNFf Al Q&
NEBLIR2NI Ffaz2 KAIKEAIKDG @D studead dchigveimant 43 & pastisuRiS R A
issue, with a long tail of underperforming studenthis impacs on the number of students

with the skills and capacity to study and pursue higlemel STEM careerand influences

the value placed on STEM disangls within the wider Australian society.

Other concerns highlighted in the ACOLA report include:

1 Relatively low tertiary entrants into mathematics (%4n Australia compared with an
OECD average of 245

1 Low proportion ofDoctor of Philosophy (PhRlegreesawarded in engineering, and
large proportion of growth in STEM PhDs due to international students;

1 Severe gender imbalance in Australian tertiary enrolments in STEM, although this is
notable in all countries around the world and especially in S&utea and Japaand

1 Capacity gaps in STEM teaching, with a clear indication that the supply is insufficient,
LI NI AOdzf F NI &8 Ay NHz2NIf FyR NBY2GS 02YYdzy A
FTASEtRQ LINRPOEfSY gAGK YI ye riaryingieNaticsA Oa (S O

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

Deloitte Access Economics
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literacy and scientific literacy, both the absolute andati®le performance have declined
over time. In particular, as highlighted in &ustralian Council for Educational Research
(ACER summary of the 2012 results, the proportion of Australian low performers in
mathematical literacy has increased (by 5%), wiile proportion of Australian top
performers has decreased (by 5¢6homson, De Bortoli, & Buckley, 201Phe mean score
for scientific literacy has not changed significantly.

1.3 Researchmethodology

The research conducted fdnis 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 scarare containedn 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 STEMIIs in the Austrahn and
international labour force. Key findings from the literature scan were discussed dingng t
consultation sessions.

1.3.2 Consultations

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

These sessions were held across Melbourne, Sydney and Canberra during 2013, with
approximately 50 participants across a range of industinekiding theprivate and public
sector. A mix of small, medium and large businesses was also represented. ét ffll li
company participants can be found in Appendix A of this report.

The topics covereduring the consultation sessiomscluded:

i STEM uderstanding explored the understandingof STEM skills andvhat is
encompased when describing theseas well as theypes of jobs or qualifications
included in this group

1 Organisational alue of STEMexplored the value plackon the use of STEM skills,
either explicitly through strategy or policy, or more implicitly through culfure

Deloitte Access Economics
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1 STEMspecific nlesand demand forSTEM 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 skald

1 Recruiting STEMualified individuals discussed the methods used tdtract STEM
qualified individuals to the organisation, as well as any linksdiacation ortraining
institutions.

The structure of the consultations also allowed time for participants to discuss any other
issues notncluded elsewhere in thdiscussion.

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 iBcience, TechnologyEngineering and
Mathematics.

The topics covered as part of the survey included:
Employment of STENualified staff

Importance and skill level of STEM skills and attributes
Recruitment of STEM qualified people

Future demand for STEM

Links with posseconday educational institutions

Work placements

9 Higher degrees by research

=A =4 =4 4 A A

A copy of the online survey instrumeistincluded imAppendix D

1.3.3.1 Survey response

A total of 1,065 responses were receivedith 491 (or 46.%) of respondentsfully
completing the surveyAround one third (34.4%) of respondents were Chief Executive
Officers, Managing Directors or business owners; 17.5% were Managers, and 15.8%
occupied other &nior Executive roles. Atfiher 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 1.1demonstratesthe distribution of responses by industriyor the remainder of the
Fylrtearasr aSOSNIE 2F GKS A WRESOSNIR I (KIF@NE G
are a small number of responses received from each group.

Deloitte Access Economics
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Chart 1.1 Responses by industry

Electricity, Gas, Water and Waste

Services Agriculture, Forestry
2.0% and Fishing
(9) Information Media 6.3%
— and (28)
Telecommunications Education and
6.7% Training

(30) 5.4%
(24)

Construction
3.1%
(14)

" - . Professional, Scientific and Technical q
Public Administration; ot Manufacturing f

0
and S:fety 22.8% 19.9%
5.6% (102) (89)
(25)
Health Care and
Social Assistance
3.1%
(14)

Financial and Insurance
Services
10.3%
Mining (46)
8.3%
(37)

* Other includedndustries 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.Joutlines an approximate number of employees representedndystrytype
where 28 or moreindividualorganisations from that industry participated in the survey.

Table 1.1 Employee representation, by industry

Industry Employees
(no.)

Professional, Scientific and Technical Servic 79,000
Mining 69,000
Financial andnsurance 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: Thesefigures are approximate onlgnd takeaccount ofmultiple responses from the same organisation
(i.e. where different divisions/departments of the organisation were representssla result, double counting
has been eliminated as far as possible by matching the names of organisations asghyvidspondents.
Source: Deloitte Access Economics, STEM Employer Survey (2013)

Deloitte Access Economics
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It is important to note that the industry stratification for this survey is based on a
seltidentified industry by the respondent. As such, the industry selected may difsr

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 sho@hdrt 1.2 The
following definition was used to categorise businesses by their size:

1 Small: less than 19 employees
1 Medium: 20 to 199 employees
9 Large: more than 200 employees

Chart 1.2 Responses by business size and industry

Agriculture, Forestry and VA&7 60.7%
Fishing () (17)
L
Construction 7&1;/" 50('70)A
0,
Education and Training 5?12)/"
Electricity, Gas, Water and 55.6% 22.2%
Waste Services (5) (2)
Financial and Insurance 28.3% 52.2%
Services (13) (24)
Health Care and Social 78.6% 21.4%
Assistance (11) 3)
Information Media and 20.0% 36.7% 43.3%
Telecommunications ()] (11) (13)
Manufacturin 13.5% 37.1% 49.4%
9 (12) (33) (44)
- 16.2% 35.1% 48.6%
Mining (6) (13) (18)
10.0% 36.7% 53.3%
Other Q) (1) (16)
Professional, Scientific and 14.7% 27.5% 57.8%
Technical Services (15) (28) (59)
Public Administration and 44.0% 36.0% 20.0%
Safety (11) (9) (5)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% of respondents

Business Size
Small
. Medium

B Large

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

The majority of respondents (55.6%e from organisations operating in the private sector,
although the public (or government sector) was also well represented with over one third
(349%) of all responses (s€&hart 1.3.

Chart 1.3 Responses by sector

Other

Don't know 3.6%

0.6%

Not for profit

5.3%

Public/Government
34.9%

Source: Deloitte Access Economics, STEM Employer Survey (2013

1.3.3.5 STEMemployers

Survey respondents weralso asked tanominate which of the four STEM disciplines (i.e.
Science, Technology, Engineering and Mathematidhat their staff currently had
gualifications in across various occupations. As expected, many employers noted that they
employed staff itmore than one STEM discipline.

Chart 1.4shows the distribution of STENualified staff by their level of occupation.
Overall, people with STEM qualifications wenest likely to be employed iprofessional
occupations (59.3%), followed by technician and trades workers (23.8%), and managers
(11.4%).

Deloitte Access Economics
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Chart 1.4 Employment of STEMjualified staff (%)

8.7% 10.0% 2.1% 16.3% 5.5%

8.2%
17.6%

66.2%
47.7%

Science Technology Engineering Mathematics Total STEM

100.0%

90.0%

80.0%

17.8%

70.0%

60.0%

50.0%

% of respondents

45.3%

40.0%

30.0%

20.0%

10.0%

0.0%

Occupation

. Other

. Managers
B Professionals
. Technicians™

*Techniciasand trades workers
Source: Deloitte Access Economics, STEMdyempSurvey (2013
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2{ ¢ 9% &t f

The keyarea of focus for this research was to gamunderstanding of the skills demanded
acrossthe STEM discipline®espite the importance placed on understanding both the
supply and demand for STEM skills around tlugldy there remains no clear definitioof

specific STEM skillsin many cases, skills identified as being important to the STEM
disciplines¢ such as the ability to think analytically, or communicate using technical
languageg¢ may not necessarilybe limited to STEM disciplines but are also applicable for
20KSN) 200dzLJr GA2ya FyR &adzo2SOG YIFGUGSNY® ¢KAA
difficult, as was reflected during the consultation session®en® no consensus was
reached.

The insight 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, cdhborate 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 scagincluding internationally)

2.1 Labour market skills

Research congtted 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:

9 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

91 Interpersonal skills Essentlly focuses on the ability to listen, speak and present
information;

1 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

9 Technical orfjob-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 tovigiin the technical o
job-specific classification

It should also be noted that the attribution of STENecific skills exclusively to those who
hold STEM qualifications is not always a reasonable assumption. For example, data
manipulation and interpredtion skills can be gained through economics or econometrics
degrees (not typically included as STEM fields). Similarly, analysis and peablemy skills

are obtainable through a psychology degree, as are technical drawing skills through
architecture.

Deloitte Access Economics
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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 listedy Aring Although many of the skillre not considered tdoe 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 medevant to specific
occupations, such ggogramming.®

Figure 2.1 STEM skills included in survey

Throughout the consultations, a number of other skills and attributes were also highlighted
as being importanfor STEM graduates tcquire These included:

1 Technology design

1 Planning and project management
T Commercial/business acumen

9 Strategic thinking

When asked what a wetbunded 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 respses, m averagethe most important skill or attributein the
workplace is the ability to learn on the jolfactive learning)This was followed closely by
critical thinking and complex problesolving.

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

Deloitte Access Economics
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Chart 2.1shows the average rating of 13 different skills and attributeduded in the

survey Respondents were asked to ras&ill importanceon the following Likert scale: Not
important (0), A litte 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 avdl 3S A YL NIy OS F2NJ SIOK &aiAiffto Wb
F LI AOF ot SQ KIFE@S 6S8Sy SEOft dzZRSR FNBY (KA& |y

Overall, the average rating indicates that all skills, except for the somewhat more
ALISOA I f A aAPsiemsdahalysis and eRaf@at) YR WLINRPINF YYAY3IQ
Importantacross all respondents. This is not to suggest that these more tyipaekills are

not important in specific workplacesbut rather that many workplaces may not require

these skills, thus lowering the overahhportance 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 attributeg the workplace évgrating)

Response
. Not important

. A little important

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

Complex problem-solving B Moderately important

Important

Creative problem-solving . Very important

3.6
X
35
2.8
o I
-

Design thinking

Interpersonal skills

Knowledge of legislation,
regulation and codes

Lifelong learning

Occupation-specific STEM
skills

Programming

System analysis and
evaluation

Time management

Understanding how we do
business

Source: Deloitte Access Economics, STEM Employer Survey, (6483 see Appendix B faatistical testing

¢CKS aiAftf NFrGdSR da KIFI@AYy3 GKS KAIKSaAd AYLR
f SENYAYIQ: NBALRYAS YESFyodcd ¢KAA gl a F2ff2
WONB I (A 652 (LANRYSIB YH YR -HORPAK 8O 6GIHROKSY dno |
alAtfaqQ o o@harh2d the distriduos df sespanges differed across the different

alAattaz 6AGK || adGlFyRIFENR RSGOAILIGAZ2Y 2F noyH
ndcn FT2NI WEOGAGS tSIENYyAYIQe G GKS odp: 02y

skills isted 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 consultatiosthe importance of the technical skills of STEM qualified people

were descriS R & WTdzy RI YSy Gl f Q -lthy Raluelgdh2mNB othierz 6 dz
employabilityskills 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 otreativity, communication collaboration and business
acumenwere frequently highlighted as crucial skills in the current Australian workplace. In
addition, the ability to combine these types of skills widchnical STEM skills was
commonly referenced as being of particular value (and in the shortest supply). This largely
reflects the growing division of labour, in whipkbople undertake inceasingly specialised

roles within a collaborative environment.

The importance of creativity, and problermolving wasalso highlighted through the
researctb { 2YS RSAONAROGSR ONBIlIGA@GAGE a GKS W
described it as a fluid process that reflected the abilityuse abreadth of knowledge,
technology and processes, and narrow these down to create an innovative and effective
solution.

Throughout the researchtnigh labour costs werassociated with operating in Australithe

role of innovationis crucial to staing competitive within a global environment. Design
thinking ¢ the ability to pull together cognitive, behavioural, functional and technical skills
to develop solutionso meet user needg was seen asritical 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 beilaglaof access to
adequate skills There wasalso acknowledgment that without a visible demand fothese

types of skills, they are unlikely to be supplied by the Australian education sector. Thus, this
highlights theimportance of stimulating demandor these skills in order to ensure long
term supply, which may in term support opportunities for inative research and
development within the Australian market.

Innovation can also bfostered by an active curiositywhich 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 participnts 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,
assumptionsand ideas intpconclusionsWhereas creative thinking requires a broadiam

of thinking to consider alternate possibilities and solutions.

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

As STEMIriven 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

Deloitte Access Economics
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opportunities they present. Employer survéyase shown that some STEM
graduates are considered undskilled in the requisite personal and
behavioural competencies expected of them, such as 4marking,
communication and time management/organisational skills, as well as the
more commerciallyelated skills including product development, customer
service and business acum@gU 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. Kégdings by industry include:

f  The most important skill in th€onstructionA Yy Rdza G NB g & Wl OGA @S
rating it asveryimportantand 37.5% rating it dsportant.

f W5SaAady (KAY ] A yrHcOerately @npoltintily 836:8% lofiresgoydents in
the Financial and Insurancidustry, with a further 13.2% rating it dftle importance
and 2.6% rating it asot important

AAAAA

T ! & SE LgrandnRdawd $ystem analysis Y R S @ I iasiztatédiad yhere
important in the Information Media and Telecommunicationsdustry than average,
g A kfowlédge of legislatiomegulation and codeated asthe leastimportant skill
WLYGSNLISNBER2Y I f siety Airhpbréar®@by 833%f réspoidsrits inl e
Education and Trainingndustry, with a further 11.1% rating them @®portant In
contrast, only 41.7% of employers in thgriculture, Forestry and Fisheries industry
saw interpersonal skills agry important

2.2.2 Businessize

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

1 Almost twothirds (65.1%) of employers workinglarge businessef.e. more than 200

SYLX 288S&a0 NI G§SR WO impoBanf compdtdd yfol 50.gvA @ & 1 A

medium buwsinesseg20-199 employees) and 58.8% $mall businessegless than 20
employees) and

9 Interpersonal skills also appear to be more valuable in large organisatiavith 49.2%
of respondents rating these agery 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:

1 Employers ofsciencequalified individuals re closely aligned to th overall trend of
skill importance, with marginalljnore importance fordomplex problerssolvingland
Wreative problemsolvingR

1 Employers of Technology qualified individuals placed more importance on
YWrogrammingwith 54.0% rating this skill asnportant or very important

1 Employers ofEngineeing qualified individuals placed more importance d#esign
thinkingCwith 80.4%rating this skill as importardgr very importanf and

Deloitte Access Economics
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1 Employers ofMathematics qualified individuals placed more importanoa ‘Eritical
thinkingQwith 96.1% rating this skill as importandr very important; also ranking
Wystem analysis and evaluati@as more important compared to the norm

2.3 Other skills important for STEM

In recognition that the list of STEM skills includethe survey was not an exhaustive list of
skills required in the workplace from people with STEM qualificatiassyandents were
also asked to list any additional skills whtbey consideredmportant to their workplace.
Overwhelminglycommunicationskills were mostpredominantly mentioned, followed by
writing, project management marketing, financiakndleadership skills The word cloud in
Figure 2.2llustrates the relative frequency of the additional skills identified.

Figure 2.2 Otherskills important in the workplace: word cloud

o
=
=]
[+1]
-
© Managemsch
@ Inbegrabion Networking A Prq.pcb IJ
o nalytics u Fnanc.lal
E “““““ = Presenbaian skils
or sarvics 2
== Technical wriking i'r.n%rmrxcss gl e Safel:u Leadershlp
5 Team work susksholder engagenent
t:r,‘.'l Fisk assessment
°
=

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

On average, people with STEM qualifications are ranked most highly on their active
learning, complexproblem solving, critical thinking and occupatispecific STEM skills.
According toArings categorisation of skal referred to in Section2.1, the skills that
STEMyualified people rank most highly on are those considered to be eittiex-persoral
skillsandtechnical or jobspecific skills

Chart 2.2shows the average rating of 13 different skills and attributes included in the
survey.Respondents weresked to rate theskill level of STEM employeas the following

Likert scale:very poor (0), poor (1), acceptable(2), good (3), andvery good(4). Each

coloured bar presents the number of respondents for each category response to visualise

the distributioy 2F a{Aftf fS@Stod ¢KS 06dzo66t S @It dzS LM
1Yy26Q FyR Wy2i LI AOIoftSQ KI@BS 0SSy SEOf dzf

Chart 2.2 Skill level in the workplace, STEM employees

Response
. Very poor
B Poor

. Acceptable
. Good

. Very good

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

Understanding how we do
business

Source: Deloitte Access Economics, STEM Employer $20463) please see Ammdix B for mtistical testing

One in ten (11.5%) employers rated the level#ihe managemer®skills in their STEM
employees asery good This was the lowest proportion ofery goodresponses received
across all skills and attues. In contrast, a significant proportion of employers rated the
level of®@omplex problemsolving40.3%) andictive learning{40.1%) asery good.

Very few employers rated any of the skills or attributes listeglearg poor Overall, the level
of Yrogrammindskills 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 STEMazgtiaifs is

2.8 (betweenacceptableand good). At this total level, the standard error is 0.01, meaning
that we are 95% confident of the actual value being betwe8rD1 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 indicatsome difference between the skill level of STEMalified
individuabworkingacross various industrieeyfindings include:

9 Assorted skill strengths are apparent across different industries within the Australian
workforce, with the highest rating (3)4given by the following industries to various
skills: Education and Training(active learning),Financial and Insurance Services
(complex problerrsolving), Health Care and Social Assistandactive learning
Information Media and Telecommunication&reaive problemsolving),Professional,
Scientific and Technical Servicgactive learning, complex problesolving, and
occupationspecific STEM skills) aRdiblic Administration and Safetyactive learning
andoccupationspecific STEM skiljs)

f The lowest shi rating was in theConstructionA y R dz& i NegsEEm anilysiK antV
S @I t dzhatédiaay &verage of 1.5

1 In Public Administrationand Safey time management and interpersonal skill were
rated as the lowest at an average score of, 2.2

1 Across all skillshe Professional, Scientifiand TechnicalServices industry more
positively ranked the skillof STEM employees

1 In most cases the skill level rating in tlnstruction industry was less than the
averageapart from understanding how we do business, the average ranking for system
analysis and evaluatidmad the greatest variance the mean {1.1), and

9 Electricity Gas and Watere®viceswas also less than the average witlierpersonal
skillsshowing themost differencecomparedto 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 sizé&Keyfindingsinclude:

f  The highest rated STEM skilldange businessess SNBE Wi QU 5 0So0 0O S| NIPR Y]
problema 2 f GAYIAQ 0600 PHALISIOKR AO2 QOWlalll GAAY f aQ 60«
2F f I NBS SYLX 28SNE NI (SR {«Kaified stefiagoatIS NE& 2 y
orvery good

1 The three highest rated STEM skillsriadium businessesvere the same as for large
odzaAySaasSas |fiK2dAK GKS NI GAy3Ia 6SNB af
problema 2 f GAY 3IQ 00 OMHLISSOARF A 02 Cdaldr GRARNE f 4 Q 0 c
LINE L2 NIOAZ2Y OpT ®E?0&NRG6R QI glifiiiciifiaRdbaiis Nk 2 v
orvery good and

! ForsmallbusinesseE SYLJX 28SNR 6SNB Y2ad &ardArAafisSRr
d1Aff&a 60dnLA2YOAYIIQS B o IWNER D NFIQG 60 D H IWINH
OKAY1AY[IVOR fdodrdeadh ySaaSa oSNB | faz GKS Y23
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WnderstarRA Yy 3 2F K2 ¢ ggivingRad averagd fayhé af 3.0) highban
both medium businesseand large businessgR.6).

2.4.3 STEMemployers

Overall STEM employers ratédctive learnin@and ¥omplex problem solvir@as the
highest rated STEM skill (3.4). The lowest rated skill Waswledge of legislation,
regulation and code®(2.5) equal second lowest ranking wadme managemer®
Wnderstanding how we do busingZsd Yhterpersonal skill®

1 Employers ofscience qualified individuals rate@ictive learningand Womplex problem
solvingthigh (3.3) and the lowest ranking included programming and time management
(2.5)

1 Employers of Technology qualified individuals rated#ctive learnin@ high (3.3)
Wrogrammindwas ranked highe(2.8) than the overall average rating

1 Employers oErgineeringqualified individuals rated STEM specific skills higher than the
average (3.1), rankingdme managemen€the lowest (2.4} and

1 Employers oMathematicsqualified indivduals rated STEM specific skills higher than
the average (3.2), rankingtme managemenf the lowest (2.5) followed by
Unterpersonal skilleand ¥nowledge of legislation, regulation and cofe®

2.5 STEM versus nGBTEM

2.5.1 Overall skill levels

The average skilevel of people with STEM qualificationsross therange of attributes
shown in Chart 2.1is generally considered to be higher than those with +8FEM
qualificaions. This is true across all listed skills and attributes, except ‘fione
managemen®(where skill levels are seen as equivalent) &hterpersonal skill§ where
people with STEM qualifications were rated slightly low#nan people with nofiSTEM
gualifications. This indicates thateople with STEM qualifications bring important skills to
the workplace however it should also be noted that people with neBTEM qualifications
would also contribute a range of other skilland attributes not listed as par of this
survey.

Chart 2.3shows the average skill level of people with FOREM qualifications in the
workplace. As with the ranking of people with STEM qualifications, respondents were asked
to rate the skill level of STEM employeas the following Likert scalesery poor (0), poor

(1), acceptable(2), good (3), andvery 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-83iEM quali€ations were rated

Y240 KAIKE@ 2y (GKSAN Wi Ol A OSAskexpactid/theff B2l 0 H P
of skill in the moe STEMbaseda | A f f AapNR &OQK YA y Dfsted mndlysis and y R W
Sl tdz (A2YQ O6MDDY 6L & NI GSR (KS t286840@
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Chart 2.3 Skil level in the workplace, nofSTEM employees

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
Programming
System analysis and evaluation

Time management

Understanding how we do
business

Response
. Very poor

B Poor

. Acceptable

. Good

B Very good

Source: Deloitte Access Economics, STEM Employer Survey, (#6483 see Appendix B fdasstical testing

Overall, the average skill rating for the listed skills for employees with-STiEM
gualificationsis 2.4 (betweeracceptableandgood). At this total level, the standard error is
0.01, meaning that we are 95% confident of the actual value being betw@di of the
reported value (i.e. 2.4). The standard deviation for the level of skill forSWEM qualified
employees was 0.96, indicating a slightly higher distribution in responses than what was
recorded for STEM qualified employees (0.91). Furtherimédion on the statistical testing

for individual skills can be found in Appendix B.

Chart 2.4compareghe average skill rating for both STEM and 18FEM qualiéd people in

the workplace.As noted above, the skill level of people with STEM qualifications is
considered to be higher for all skills expd#he managemer@whichwas rated agqual

and Unterpersonal skill@vhich was slightly lowefor people wih STEM qualifications
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Chart 2.4 Skill level (average rating) STEM and RSMEM

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

o
w

Complex problem-solving

N
w
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o
w
N

Creative problem-solving

N
~

Critical thinking
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=}

Design thinking

N
5

N
N
N
o

Interpersonal skills

N
©

Knowledge of legislation, regulation and
codes

N
o

Lifelong learning

N
o

Programming I  ;
System analysis and evaluation _ 25

Time management

NN
o o

Understanding how we do business

N
o

N
o

o
-

2
Average skill level

w
N

Legend
B Avg rating: STEM
. Avg rating: non-STEM

Note that the skills in this chart are listed in accordance with thearallimportance ranking (as shown in Chart 2.2 above).
This chart excludes respondents who did not proviatings for both STEM and ne8TEM 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 andSTiBM
qualifications were observed fokomplex problemsolvingQ ‘Programming? ‘Eritical
thinkingQand Bystem analysis and evaluati@ As indicated above, the distribution of
respnses for noASTEM qualified employees (0.98) higherthan 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 beinga particular issue with STEM graduates. Some participants
speculated that asoles are becoming increasingly specialised, ithportance of being

able to work in acollaborative environmeniwill continue to grow.

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

At its core the role of communication is to translate informationWhether 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 n 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 adiences 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 maectoing
companies. Although there was strong recognition that there remains a place in workplaces
for purely technical people, thability to communicate with nontechnical peopleremains

of great, and increasing importance. In particular, as solutiort®ipe 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 ne®TEM qualifications bring to the workplace
comparedwith STEM qualifiethdividuals In addition, although survey respondents viewed
Uhterpersonal skillQas important, they are not seen as the most important skill in the
workplace, with less than half (46.4%) rati¥gerpersonal skill@svery importantin their
workplace.

In addition, when askethter in the survey if they agreed with tHellowing statementi

STEM qualified people do not have good interpersonal skilldy 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 theeither ageed nor disagreed.
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Chart2.5y wSalLl2yas
AYOSNLISNE2 VI §

STEM qualified people do not have good
interpersonal skills

100%
80%
60%
40%

20%

0%

Large Medium Small

Response Grouped
. Agree

. Neither agree nor disagree
. Disagree

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

When respondents wereasked about recruitment processes for emtly qualified STEM

a0 FF oADdPSd f S&aa it Kdsigentfied @ a lack of NtErgerséh@l ERENA Sy
was encounterediuring 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 forsomerecent STEM graduates.
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3wS ONIZASELEWR Sy O0S 3
Augralian businesses are having some difficulties in recruiting people with STEM
qualifications with 40.5% of respondents having difficulty recruiting STHMalified

technicians and trades workerand 31.5% having difficulty recruitingother STEM
graduates

Although commonly referred to as &TEMskills shortage, there isome evidence to
suggest that skills mismatchemnd mismatches in applicant and employer expectatiaies
also contributing to recruitment difficultiesithin particular industries

The poportion of employers experiencing difficulty in the recruitment oB8Iqualified
technicians and trades workers (40.5%paImost identical to the findings from the recent
employer survey conducted by théi Group (41%) The relative difficulty in reciting
technicians and trades workers compared with STgtidlified professionals and managers,
as noted in theAi Groupstudy, was also verified through this research.

Throughout the consultationgarticipants noted that the recruitment of more experientce
personnel with STEM qualifications posed greater challenges theently qualified. In
particular, some participants noted that therewas an abundance ofhewly qualified
graduatesalthough 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
Yhterpersonal skillQwith 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 attributast liste
This indicates that there is a certain threshold for work experience before it becomes a
valued attribute.
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Chart 3.1 Importance of candidate attributes

Averages are calculated using the following rating scale: Not important = 0, A little important = 1 akébder
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 averadgt9.8% of positions advertised for STEM
employees with less thanT A @S &SI NAQ SELISNJoba&&e lR9 R 0S5
applications were received per position.

Chart 3.2shows the recent reruitment experiences for employers who have tried to fill
LRAAGAZ2Yy A NBESOIHylG G2 1LIS2LXS gAGK fSaa GKI
chart include the average number of positions available, the average number of
applications receivedand the average number of positions filled.
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