PHARMACEUTICALS EDUCATION COUNCIL

1. Executive Summary z Phase Three report

The Pharmaguticals Education Council (PE&3s established in October 2003 as a critical
component of the Pharmaceuticals Industry Action Agenda (PIAA) to investigate pharmaceutical
workforce needs, assess skillgpg and work witlFederaland Sate governments and tertiary
institutions to ensure that the Australian education system produces the personnel with the right
skills for this knowledge based industtlyCommonwealtHunded researclprojectwas established
which aimed to recommend steps th&taken willachievea substantial increase in the scientific
and business workforce for the pharmaceutical and biopharmaceuticals industry.

The project comprised three phases run between July 1, 2007 and Junéd80w2(3 managed by

Ms Karen Dado of Mercuidvisory Sydney and overseen by a steering committee of the PEC. The
principal activity irPhaseOne was a survey of skills gaps that was sent to a broad range and
substantial number of potential respondentsrass the biopharmaceutical sector, academia,

venture capitalists and government representatives involved in Health, Innovation and State
Development. Phas&wvo involved broad consultation with these groups in a series of workshops
held in four capital ciéis to review the findings froshaseOne and discuss strawman models of
potential solutions.

From the work undertaken in Phas@se and Wo, the PEC Steering Committee concluded that:
1 there is a low awareness of career opportunities in the biopharmacalindustry

9 there is a lack of understanding of the biopharmaceutical industry sector amongst key
stakeholders

1 there are many courses (current and planned) which are relevant to the biopharmaceutical
industry but the absence of a coordinated approackams that they are difficult to identify.
While a few courses are targeted at industry needs, there is no consistent approach to
meeting current and future industry needs

9 graduates lack the ability to undertake specific roddated tasks within biophanaceutical
organisations.

1 there is insufficient industry involvement in developing the content and delivery of relevant
courses

1 there is insufficient opportunity for students to gain relevant work experience during their
studies

1 government sponsorshiig seen as an important enabler of collaborative training initiatives
between industry and academia.

PhaseThreeinvolved extensive consultation, to review models of possible solutions for closing these
gaps:

1 with key opinion leaders from 18 Australiawned SME biopharmaceutical companies

1 with five sector specific recruiters.
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ThisPhase Tiree report also contains (in Appendix A) findings from a literature search on supply and
demand for graduates with skills in areas of relevance to this project.

The findings from the laseThree consultation and analysis are discussed in Section 3 of this report.
In summary:

T
1

T

L ¥ R dzzapatiky ®Employ people will aimost double over the next five years

Finding people with adequate skills and experience inraligtparticularly at senior levels is
a real challenge

There are a number of common views held by recruiters and the industry executives but
there were different perceptions about where the specific skills gaps lie, perhaps reflecting
that needs differ mong, for example: diagnostic, vaccines, protein and small molecule
companies, to name a few. There is a strong view that there are a sufficient number of
science graduates and PhDs but an insufficient numbpgabofeadygraduates. In specific
post gradu#e areas, including synthetic chemistry, biochemistry and pharmacelogy
particularly with drug discovery and padinical development experienagit is more difficult
to find Australian trained graduates

Companies are willing to contribute resources aatlaborate with other firms to address
these issues, and to develop solutions (in some cases only witearapeting companies
and in other cases with nedisclosure agreements in place first) and are willing to
contribute towards training in the form afeveloping course curricula, lecturing, marking
exams and providing internships

Overall, any recommendation resulting in an increased uptake and completion of
biopharmaceutical related courses is unlikely to result in an oversupply of specific skills.

The Committee developed five high level responses to address the main issues emerging from the
consultation process, which are described in Section 4 of this report. Seven detailed strategic
recommendations were subsequently developed which should fomrbtisis of an implementation
plan. These are described below.

1. Establista national strategic framework for the future developmentadfiopharmaceutical
industrytraining system

2. Establish &ederal Governmenfunded Coordinating Body (CBhish represents the industry,
academic and government sectdsdevelop andversee the implementation of the national
strategic framework. Such a group would play a pivotal rodampioning the national
biopharmaceutical industriraining system by msuring that the needs of the industry are being
met by courses of international standard, which are producing graduates with skills readily
accepted by the national and international biopharmaceutical indugdye of its early tasks
will be to recommendhort term solutions to fill thémmediate skillgyaps. Another task would
be to encourage andnable industry/government partnershiparound specific skills needs such
as pharmacoeconomicsGovernment instrumentalities such as tHeefapeutic Goods
Administration (TGA and Department of Health and Ageitgwve as much interest in addressing
these skills gaps as does industry

3. Within the existing training system, the CB should work with industry and academia to give a tick
of appovalto those courses which (i) are producing graduates with skills readily accepted by the
national and international biopharmaceutical industry and (ii) structure and manage work
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experience placements of students at companies. A performance measatédramework will
need to be put in place to facilitate new entrants and exit of qpenformers.

4. ProvideGovernmentfundedincentives to companiethat take on students for work experience
placements a type of apprenticeship or internship model arai/taxation breaks for companies
for training. The placememgrogramshould be linked to achievement of agreed ce@@ucation
content.

5. Provide Governmenrtundedincentives to universities:
a)l da220 NBf SOl yOH dhidd ankl deMindustyy Cefeyaiielu@adion and
trainingcoursesin areas @ high need, for example, by:

i.  integrating specific and practical biopharmaceutical industry skill components into
existing courses such as pharmaceutical science, medicinal chearigtghemical
engineering

ii. offering specific elective units related to biopharmaceutical industry needs, for
example:

1 pharmaceeconomics and commercialisation in commerce/economics
courses
1 clinical development, regulatory affairs and pharmaceutical gualit
assurance in relevant courses including: medical science, pharmacology,
pharmaceutical science and pharmacy courses
1 intellectual property management, commercialisation and project
management electives in the aboweentioned courses
9 formulation chemistryand engineering in pharmacy and chemical
engineering coursekill set trainingvhich already occurs with the double
degrees e.g. BE/BPharmSc)
iii.  offering the specific elective units listed above as postgraduate diploma, masters or
honours courses for bpharmaceutical science and commerce/economics graduates
to enable upskilling of current graduates

50 'y GSELISNI dzal 3S LINBYAdzYé F2NI Ay@2f gAy3

6. Raise awareness of the biopharmaceutical industry as an option for new graduatesarfople
by:
a. introducing university career days in concert with industry
b. conducting pregraduation employment interviews similar those currently run by the law,
accounting and mining industries
c. developing a career choice/guidance section on relevant industry websites.

7. Develop strategies to encourage seamless movement betwedirsiry and academia for
example by:
a. funding adjunct teaching positions for industry experts,
b. providing mentorship opportunities for industgxperienced senior academics
c. introducing career exchange options between industry and academia, facilitated by
Government direct or indirect incentives to reduce current financial barriers and

d AYGNRRdzOAY 3 Iy &SELISNI dzinyedpdres kRSB mathas F2NJ A

university.
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It will be important to test these conclusions and recommendations with key opinion leaders in
government, industry and academia to ensure proposed actions are acceptable, comprehensive and
able to be implemented nationally.

An implementatbn plan isset out in Section 5. A significantplementation challengevill be to
define the fine line between competition and cooperation that will allow companies and training
providers to work together to construct an effective and enduring skillplsugystem

It will also be important to be able toethonstrate to employers, training institutions and
governments that the economic, commercial and social returns will fully justify the investment
entailed.

Section §rovides background information dhe PEC and its governance arrangements.
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2. Introduction to Phase Three report

In thisreport we discusthe results fromPhaseThree, the final phasef the CASRroject which
aims to achieve an understanding of ways to create a substantial incretisesnientific and
business worldrce for the biopharmaceuticahdustryin Australia

The aim of Phaséree was to propose and test remedies to address the needs and skills gaps
identified and reported on in the earlier phases of work. This phassconducted between January
2008 and June 2008. Steps included:

A. obtaining quantitative data on science graduate numbers to compare supply with industry
demand by:
i.  reviewing existing literature to determine trends in supply of graduates and their
entry intocareers in the biopharmaceutical industry
ii. interviewing industryspecific recruiters to understand their views on supply and
demand
B. consulting with key opinion leaders from industry, specifically with the executives of
Australian biopharmaceutical SMEs identify their perspectives including views on jobs
growth in the sector (a job survey was completed by these leaders)
C. developing an implementation plan setting out main tasks, responsibilities and timeframe
for consideration

The outputsrom steps A ad B are discussed in this section. The implementation plan is set out in
Section 5.
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3. PhaseThree findings

A. Obtaining quantitative data on science graduate numbers to
compare supply with industry demand

It was important toobtain quantitative data on science graduate numbers to compare supply with
industry demandThis took the form of des&p research and recruiter interviews

I Findings from the literaturaeview

The focus of the work undertaken RrhaseOne andTwo concernedndustrydemard for certain
skills, but itwas alsdmportant to understand supply side issuelhe findings from this research are
attached at Appendix A and summarised below.

These combined data indicate that implementation of recommendations made in this repaidsho

not contribute to oversupply of university graduates. However, the bigger issue is perhaps that of
student acceptance of science as a career choice. In terms of the absolute numbers of science
graduates relative to total graduates, acceptance ratesHasen in decline in recent years and

science is not nearly as popular as liberal arts or management and commerce. In both these cases,
acceptance rates are above average and twice the number of graduates are completing courses each
year relative to totakcience graduates (refer Table 2, Appendix A). More@ER¢ut-offs are falling

for students being accepted into Science suggesting that science is no longer attracting the stronger
candidates.

According to the findings from the Audit of Science Engingeand Technology (SET) Skallsich

include biopharmaceuticafirelevant stream§ the pool of SET workers will shrink dramatically

becauseof substantial losses at the experienced end of the spectrum and an insufficient pool of

potential recruitments athe other. Moreover,it is expected that dzA G N> £ A+ Q& {9¢ &1 Af €
face challenges from international demand for SET skills.

Overall these resultsuggest that new initiatives introduced to close skillsgapg ! dzA G NI f A | Q&
biopharmaceuticalector are unlikely to result in an oversupply of graduates in the market.

Moreover, the results support the view that science is less popular with studesmsother

disciplinesso initiatives aimed at increasing the attractiveness of science as a cquti@m are

important.

2 Audit of Science Engineering and Technology Skills, Department of Education, &cteficaining, July 2006
Biopharmaceuticallyelevant streams includé-digit ASCED codes for:
1 Biological sciences includiochemistry, Biology, Microbiology, Bacteriology, Virology, Physiology, Life, General
Scienceg, Other
1  Other Natural Sciences: Miedl Technology Medical Science, Laboratory Techniques, Pharmacology
9 Life, General Science®ther
1 Chemical Science€hemistry
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i. Findings from recruiter interviews

Interviews with specialist recruiters were undertaken to understand their perspectives on industry
demand and graduate supply. In particular, the Committee wanted to understand:
1 typesand nunbersof vacancies typically seand filled peryear
9 the ratio of candidates to vacancias there an unmet need or an oversupplfipr what skills
and by how much in absolute terms?
9 industry's capacity to employ new graduates
ratio of parttime to full-time positions
1 how many graduates look for jobs in the industry (each year) and can't get emghby
which skill areas / qualifications are affected
9 the proportion of overseas to Australian trained graduates in the industry (or in spediific <
areas).

=

The results reported below are not statistically significant as tlageenot manyrecruiters operating
in this sector in AustralidHowever the findingprovide usefuinsight intoNB O NHzA (i S NB& Q
shortages and gaps. Note that wehdome recruiters focused on filling senior and executive roles ir
the industry, others focused on filling technical roles, many of which require TAFE certificates ra
than university qualifications. Skills gaps were reported across both of thesesgroup

Factors impacting supply

International experiencd & &2 dzZAK(G F2NJ 6KS Y2aid &aSyAz2N NR
while more junior positions are typically filled by Australian graduates.

At the senior management level, gaps were saidammonly exist in business development, licens
and commercialisation, such as optimising the exploitation tfanse intellectual property. One
recruiter stated that they placed between five and ten individuals each year in such positions, ar
for every one local person placed, two were placed from overseas. Another recruiter stated that
recently had filled a Head of R&D International Licensing role from ovelSeasnonly, senior
executives from head office (US and European) pharmaceuatiogbanies in licensing and business
development roles werenore suitable for such positionthan local candidates who lacked the
international experienceYet aother recruiter stated that they needed to recruit overseasdenior
roles in drug developnmd, regulatory affairs and for medical roles as companies sought internatic
experience, particularly with certain types of research.

One recruiter stated that they hadur to fivecandidates per vacandgr scientific roles, dropping to
one to threecandidates per vacancy for senior rol@here has beea trend toward more
QA/Regulatory roles being requested from industsyt there is a skills shortage this areaThere is
also an ongoing shortage of people with clinical and laboratory skillshvaag been the case for a
decade. These skills gaps exist overseas as well as here.

At the graduate level, recruiters stated that positions in commercial scieacscientists employed

in industry,are hardto fill, because it is difficult to find LISeewhd can speak, read and write
Englishhave practical experience and commercial acuimenz S gSNB G2t R (KL
whether the graduate is educated in Australia or not, thextruiting overseas does not help fill this
gap and many jobs are laftfilled. Recruiters stated that companies are looking for employees who
are commercially aware bubhat mostcurrentgraduatesare not
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At the TAFE certificate level, there were also specifrglesprovidedof roleswhere demand
exceeds supply

Labaatory technicians ifior example.chemistry, molecular biology, food technology
Technical Support

Technical Sales and Customer Service

Service Engineers

LaboratoryManagement

Quiality Control

Quiality Assurance

=A =4 =4 =8 -8 -8 -9

Onerecruiter stated that they fill abouB0 jobs in each areigsted above per yeawith about 50
candidatesapplying for each position. iis has dropped in recent times, from 100 candidates per
position).

The percentage of Australian trained (versus overseas trained) personnel empldiieddnstralian
biopharmaceutical industry (based on information provided by two recruiters), is shown below:

1 Regulatory Affairs 70-75%
9 Clinical Research 50-80%
1 Medical Affairs 60%

9 Biometrics 75%

T QA/QC/Production 50%

1 Lab based 100%
1 Medics 99%

This finding is consistent with earlier findings that there are skill shortages in Australia in certain
TAFE certificate roles e.g. QA/QC as well as roles requiring degree qualifications (most of the other
areas listed above). Medics ane exception as they must be Australian registered to practise.

A different recruiter stated that they always go offshore seeking candidates to increase the
candidate pool, that locally there fswer thanone suitableand interested candidatéor each roé in
pharmaceutica, especially inRegulatory Affairs and Clinical Resedtgpically there is one
candidate for seven clinical research roles); and thigrpecal shortlistcomprisesa single candidate.

In summary, lhere is unmet neech the biopharnaceutical industry across a range of skill areas,

roles and qualificationgRecruiterdelievethat a contributing factor is that university courses in
general have become too theoretical, not offering enough practical or industry work experience as
part of the course(We know from the Phasenb work that TAFEs also face resourcing challenges
with regard to keeping up to date with the latest equipment so that their students can be job ready).
Compounding the problem is that few of the candidates inter@dvoy the recruiters had adequate
fluency in English.

By contrast, in the areas of environmental science i.e. ecology and marine science; and forensic
science, there are 400 times the graduates than treeejobs in these fields. Botany, Zoology and
Physiology are oversupplied &salso the case witBports Sciencand allied health courses.

Factors impacting demand for skills

The issuesssociated with matching graduates with opportunities in induate/not just supply side
driven.We were told anedotally that fom a class of ten to twelveciencegraduates per year, one
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to two individuals maypecome employedh the biopharmaceuticasector, sdt appears that
demand side factordncluding specific employer requiremengse alsanvolved

Thele were several factors stated as influencing demand for skills in the Australian
biopharmaceuticals sector:

T
1

The lack of science graduates with adequate practical skills or fluency in Enigliklstry is
looking for technicahnd corporate fit;

IndustnQ& @ A f f Ay 3ned draduateis vBry ialbr,aviéh the exception of lab based
personnel who are paid at the lower end of the salary scales. Industry prefers graduates with
14 &SI NE O2YYSNOAIfT SELSNASYOS sKaeilikKSe R2
reluctant to invest in training an individual who may then leave;

Industry prefers combinedegreese.g. scienciecommerce sciencelaw, pharmacy/

commerce, combined with organisational behaviour courses teaching students to work
effectively but it valies relevant work experience over and above additional qualifications,
particularly so with doctorates

There has been a declimetraditional pharmaceuticdlmanufacturing” capacity in Australia,
with much of the requirement from small to mid size comjganbeing contracted offshore
supplying suitably qualified graduates will not in itself address this issue

Fewernew rolesare being created in the sector, again because of the reliance on
outsourcing for example in toxicology and clinical.slitably trained and experienced staff
were available in Australia, this reliance on outsourcing may be redyatbntrast in other
areas, demand is growing e.g. for skills fuelled by the growth in drug discovery, particularly
in the areaof biologics, preclinical R&D, clinical research, regulatory affairs and health
economics

Very few part time roles are availabtghere has been aeluctance by employers to
acknowledge that partime and job share for professionadse viable solutios. The

Regulatory Affas and Clinical Research sectors are fensahtric and this sector has not
adjusted well to the different work practices and patterns arising in association with
maternity leave; nor has the industry as a whole accommodated flexible work practices in
the past

Industryappears to have preferencefor recruitingindividuals with overseas experience,
particularly in the aeas of IP and commercialisation

There has been a lack of workforce planning and professional development in Regulatory
Affairs, Clinical Reearch, Medical Affairs, Biometrics to meet attrition rates. Hence there is
a significant undersupply of candidateith 1-5 years experience in these sectors.

Addressing these issues

The recruiters interviewed believe that resolvimgny of the supply di issues and some of these
demand sidessues require the following changes:

1

=A =4 =4 =4 -8 =9

more practical experience offered in university degrees, including compulsory industry work
experience

entry numbers taelevantcoursesaligned withindustry needs

basic literay and numeracy skillsoth practically and individually assessed

good command of English as a prerequisite for all students

commitment from industry to take on graduates each year and train them

flexible working policies in the industry, including jobrsihg arrangements

commitment from industry to invest in upskilling and ongoing professional development
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1 investment in workforce planning at an industry and individual company level to determine
future needs resulting from attrition and industry growth.
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B. Consulting with key opinion leaders from industry

Members of thePEC SteerinGommittee met with Chief Executive Officers and Chief Scientific
Officers of SME Australian biopharmaceutical companies, as well as some suppliers to these
companies e.g. CROAPI manufacturers. The objective of these meetings was to understand the
perspective of Australian biopharmaceutical SMEs and how their needs differed from the branch
offices of multi national pharmaceutical companies (which have access to a glohaicepool

within each company). We also wanted to:

9 validate our findings on skills gaps and job readiness
1 refine the high level responses and strategic recommendations.

These group meetings were held during April and 2@§8in Sydney, Brisbane and Meurne. A
summary of these consultations is presented below, where common points have been grouped
together.

1. SME biopharmaceutical companiggically function as lean operations anetjuire experienced

personnel who can mukskill. Such organisatiomsefer:

9 crossdisciplinary skills across the sciences

f SELISNASYOSR LIS2LX S 2dzi 2F doA3 LKINXYIES |t GK:
with moving to a small company which typically has a flat organisation structure

91 doctoral graduates with releant work experience and graduates with honours degrees with
a focus on lab experiencather thangraduates with bachelor degrees e.g. courses aimed at
making PhDs job ready were seen as a way of addressing this need

1 commerciality, communication skills,gople management skills and a passion for the
business. These traits are often lacking in new graduates.

The capacity for people to handle multiple tasks relates to their past work experience rather than
academic trainingln business development, resehrand development, manufacturing and
commercialisation, candidates from international companies are sought as this is the only way to
acquire the relevant experience. New modules teaching specific skills will not address this gap. For
example theBachelorof Biotecmology courses do ngiroducegraduates with practical experience

i.e. understanding ohiernational competitivenesghe drug development pipelinghe FDA

regulatory procesanddevelopmentrisks.Nor do theacademicsvho teach these coursdsavethe
practical skillsequired to impart this knowledge.

2. Highly skilled functions are typically outsourced as and when required because:

1 outsourced service providers typically cost less either because of their location e.g. India and
China, and/or bcause of economies of scale associated with running a dedicated operation

91 quality risks are lower because of the experience of the outsourcer and the fact that the
area is core business e.g. ginical toxicology

1 the capability and capacity may only &eailable from a third party e.g. a particular animal
model is required

1 even with locally available skills, this is unlikely to change in the short term, but building
skills and experience in Australia today could turn around future outsourcing decsidns
build an Australian outsourcing sector.

The current reliance on outsourcing implies that biopharmaceutical companies are already used
to managing IP in external partnerships (which could otherwise be a barrier to collaboration).
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3. While there was nainiform view of the technicalkdlls gapsgapsare apparenin the following
areas:
9 oral and written communication skills
1 the IP management procedspm capturing and adequate recording I&f to identifyinghe
commercial potentigldetermining geograpical jurisdictions of value to the compaagd
managing the patenting process effectiveipcluding writing the patent. This is the step
before the patent attorney is engaged to do the patent search and lodge the patents. There
were said to be only a ¥e people trained in Australia in these areas (some companies have
trained postdoctorates irhouse to take on this role). Companies will always prefer
international experience in IP because of the nature of the business
1 International commercialisation expence i.e. identifying the opportunities and negotiating
deals e.g. partnering, licensing
the ability to delegate and project manage
pharmacologists with drug discovery experience and experience working with animals
pre-clinical development experiencediuding safety toxicology, formulation etc.
organic chemists, formulation chemistry
clinical research assistants.

=A =4 =8 =8 =4

4. Work experience and practical training are seen as solutions, but will be challenging to

implement within smaller companies:

1 in-house trainig placesanunrealistic time and burden otihe smallnumber ofscientific and
technical staffvho have no training as trainers

T YFEye 0A2LIKINYIFOSdziA Ol f OmisekcyilyEng®e sy Qi Kl @S
student on work experience effectively

9 a centraised approach to the delivery of training programs will be required to ensure that
they are viable

1 some dgrees are already focused on placing students in companies for wpekience, as
discussed in the Phasad report, whilst others are focused orrgviding training in
commercialisation

T DSYSNI GA2Y |, |INB @GASHG6SR Fa o0SAy3a OKFftSy3ary3
A0FNIL Fd GKS o620302Y 2N R2 afz2g¢feée Gl aja

1 there are success stories, for example the QCTN and the private company QPharm have
provided on the job training for science graduates and/or nurses in clinical regulatory skills
and then placed them in part time CRA roles assisting the investigators with data
management.

5. In developing recommendations to address these issues, consideratiais nede given to:
1 the view that certain oursesshould be set up in single locations (as national centres) so that
they can build critical mass in both student numbers and resources, to make them viable
1 determining what skills should be developed natidyals distinct from areas where it may
always make better economic and scientific sense to outsource off shore
the role of preferential HECS and visas for training in specific skills areas
the effectiveness of government incentives in changing behaveven if the right skills
were available domesticallgpmpaniegmight still choose tooutsource offshore for time or
cost reasons.

= =

Participants placed more emphasis on postgraduate courses focused on the pharmaceutical industry
than undergraduate courses) response to closing skills gaps, although there was recognition that
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there are successful working models today at the undergraduate feedlicing quality graduates
e.g. the RMIT sandwich course

Industry demand for skills

To support our analysid demand versus supply of skillse SME biopharmaceutical companies
were also asked to complete a short questionnaire on current and future employment needs.

Results are presented as averages in the table below (unless otherwise specified) andahow th
employment is expected to almost double in these companies over the next five years. The sample
(14 companiesincluded clinical research organisations and a clinical trial unit both of which
predicted large growth relative to their current size.

Samgpe size 14 companies
Average number of employees 26
Average number of positions advertised in past 24 months 14

% filled within 3 months 67%
% filled within 6 months 93%
% filled within 1 year 100%
% filled by Australian qualified grads 66%
% filledby overseas qualified grads 34%
Total vacancies in companies at time of questionnaire 0
Expected number of positions trying to fill in one year (avg) 3.2
Expected number of positions trying to fill in two years (avg) 5.8
Additional employment capadcy in five years (avg) 22.8
Expected employment growth rate (5 years) 88%
Commercialisation skills gap (scored out of 10) 6.6

Positions are reported to be mostly filled within three months, with a third filled by overseas
candidates (note that there veasome underecording against this question).

Nine respondents reported that the most significant barrier in filling positions was the lack of
adequately qualified applicants in Australia (across a range of disciplines). One person responded
that the ladk of specific technical skills was the barrier, another, the tight labour market, while four
respondents stated that lack of job readiness was a factor.

Respondents were asked specifically about commercialisation skills. Ten companies rated this gap
highly i.e. that it was a significant problem to find job candidates with adequate commercialisation
skills experience, for the following reasons:

no industry experience

no understandng ofbusiness drivers

poor negotiation skills

poor understandingf entrepreneurial risk

poor IP prioritisation, to inform portfolio management decisions

lack of drug development expertise

poor understanding of chemicals as drug products

lack of exposure to commercial activities in a corporate environment

=4 =4 -4 -4 a8 a8 -9 2

Phase firee report on skills gaps in pharmaceutical and biopharmaceutical industries 21



PHARMACEUTICALS EDUCATION COUNCIL

Commercidisation skills were not relevant in the opinions of some respondents, sidted that a
lack of technical skills (requiring certification) constituted a greater gap than commercialisation skills.

Finally, respondents were asked their view on willingntescontribute resources (via paid staff time
and course costs) for staff to:

contribute to course curriculum development

attend courses

give lectures

mark exams

work with competitors to develop skills gaps solutions

support interns on work experienceggrams within the companywto-thirds of

respondents believed that this needs to bd B mmths long to deliver real benefits, with
one respondent stating that they would support post graduate interns only).

= =4 =4 =4 -4 =4

Seven respondents supported contributing rastes towards courses (one does so how); eleven

said that they would give paid time off for course design (one does this already), although some said
their contribution would be limited by their own lack of resources. Nine said they would assist with
marking exams (one does this now). Thirteen companies said they would assist with giving lectures
(three indicated they do this currently). Eleven respondents said that they would work with
competitors to identify common solutions, (some said only under a risclasure agreement,

others said with norcompetes only). One other said that it would depend on the situation. Only

one respondent stated that the primacy of IP would make this collaboration impossible.

This analysis, although based on a small sarmas,nonetheless gathered from senior executives of
SME biopharmaceutical companies in Australia and the results should therefore be taken seriously.
The main findings can be summarised as follows:

1 Companies interviewelave positive growth aspirations aitttend toincreasetheir
professional and technical staff oy average, 88% over the next five years

1 Finding people with adequate skills and experience in Australia particularly at senior levels is
a real challenge

1 There are a number of common views dhély recruiters and the industry executives but
there were different perceptions about where specific skills gaps lie, perhaps reflecting that
needs differ among for example: diagnostic, vaccines, protein and small molecule
companies, to name a few. Theeea strong view that theres a sufficient number of science
graduatesat primarydegree and PhD levblt an insufficient number of job ready
graduates. In specific post graduate areas, including synthetic chgniigichemisty and
pharmacolog - particularly with drug discovery and prdinical development experienagit
is more difficult to find Australian trained graduates

1 Companies are willing to work together to develop solutions, (in some cases only with non
compete companies and in other caseishamnon-disclosure agreements in place first) and
are willing to contribute towards training in the form of déeping course curricula,
lecturing, marking exams and providing internships

1 Overall, any recommendation resulting in an increased uptake amgletion of
biopharmaceutical related courses is unlikely to result in oversupply of specific skills.
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4. Conclusions and recommendations

After reviewing the findings from the wetased questionnaire to allidqpharmaceutical
stakeholders (Phasen®) and tte face to fice meetings held with them in Phassdl, the PEC
Steering Committee concluded that:

1 thereis a low awareness of career opportunities in the biopharmaceutical industry

1 there is a lack of understanding of the biopharmaceutical industry seatongst key
stakeholders

9 there are many courses (current and planned) which are relevant to the biopharmaceutical
industry but the absence of a coordinated approach means that they are difficult to identify.
While a few courses are targeted at industry degthere is no consistent approach to
meeting current and future industry needs

1 graduates lack the ability to undertake specific rodéated tasks within biopharmaceutical
organisations

1 there is insufficient industry involvement in developing tloaient and delivery of relevant
courses

1 there is insufficient opportunity for students to gain relevant work experience during their
studies

1 government sponsorship is seen as an important enabler of collaborative training initiatives
between industry ad academia.

The Committee developed five high level responses to address the main issues emerging from the
consultation process:

1. Biopharmaceutical career awareness and access to informatjatevelopmeasures to
raise awareness about careers in biophaceuticals and make it easier for potential and
current students to access information about courses relevant to the industry and about
the industry itself.
2. Closer integration of industry with academiaA y ONB I aS GKS GAYyGdSNFI OS¢
and acadenia, overcoming cultural barriers to a closer working relationship between
industry and academia, and enabling seamless movement between the two sectors.

3. Course content and resource rationalisati@uevelop courses that cover all aspects of
industry need andavoidduplication of courses so that quality courses are offered with
components that address specific skills gaps

4. Work experienceopportunities ¢ provide industry placementsimilar to those required to
complete Masters of Business degrees to depgbb ready graduatesincluding
communication skills, time management, people management.

5. Enabling actions and policy initiativesdevelop the enabling infrastructure and governance
which would underpin the other actions taken.
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Seven strategic remmendations have been developed subsequently which should form the basis
of an implementation plan. These are described below. The high level response which each
recommendation addresses is shown in parenthesis. Some recommendations address more than
oneresponse.

Response

Seven strategic recommendations o

1. Developa national strategic framework for the future developmentadfiopharmaceutical
industrytraining system (5)

2. Establsh a Federal Governmerftinded Coordinating Body (CB) which represents the industry,
academic and government sectors to develop and oversee the implementation of the national
strategic framework. Such a group would play a pivotal rotd&mpioning thenational
biopharmaceutical industry training system by ensuring that the needs of the industry are being
met by courses of international standard, which are producing graduates with skills readily
accepted by the national and international biopharmaceudtindustry. One of its early tasks will
be to recommend short term solutions to fill the immediate skills gaps. Another task would be
to encourage and enable industry/ government partnerships around specific skills needs such as
pharmacoeconomics. Govemnent instrumentalities such as thén@rapeutic Goods
Administration (GA andthe Department of Health and Ageihgve as much interest in
addressing these skills gaps as does industry. (5)

3. Within the existing training system, the CB should woritkwdustry and academia to give a tick
of approvalo those coursesvhich (i) are producing graduates with skills readily accepted by the
national and international biopharmaceutical industry diigistructure and manage work
experience placements ofigients at companiesA performance measurement framework will
need to be put in place to facilitate new entrants and exit of penformers. (1),2),(3), (4, (5)

4. ProvideGovernmentfundedincentives to companiethat take on students for work expemce
placements atype of apprenticeship or internshimodel andbr taxation breaks for companies
for training. The placememrogramshould be linked to achievement of agreed core content.

(2, (3), 3

5. Provide Governmenrfundedincentives to universitieand TAFEs:
a) I a220 NBfSQOIyOS LINBYAdzYé AyOSyuA@gS G2 RS@St 2
training courses in areas of high need, for example, by:

i. integrating specificad practical biopharmaceutical industry skill components into
existing courses such as pharmaceutical science, medicinal chemistry and chemical
engineering

ii.  offering specific elective units related to biopharmaceutical industry needs, for
example:

1 pharmaceeconomics and commercialisation in commerce/economics
courses

1 clinical development, regulatory affairs and pharmaceutical quality
assurance in relevant courses including: medical science, pharmacology,
pharmaceutical science and pharmacy courses
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