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1. Executive Summary

The Pharmaceuticals Education Council (PEC), which brings together very senior people from the
industry and academia, was established in October 2003 as alkcibimponent of the
Pharmaceuticals Industry Action Agenda (PIAA), which was endorsed by the Federal Cabinet and
launched by Minister Macfarlane in 2002.

The PEC was set up to investigate pharmaceutical workforce needs, assess skills gaps and work with
governments and tertiary institutions to ensure that the Australian education system produces the
right skills for this knowledge based industry.

In order to move its agenda forward, the PEC successfully applied for a Commonwealth grant under
the Collaboration and Structural Reform Fund. It commissioned Meruvisoryto assist it in the
project. This report represents the second progress repeguired under the Grant conditions.

In this report we discuss the results frdPhase Twaof the three phaseCASRroject which aims to
achieve an understanding of ways to create a substantial increase in the scientific and business
workforce for thepharmaceutical and biopharmaceuticals indusfPhase Twainvolved a review of
specialised courses run by tertiary institutions and industry associations across the country aimed at
equipping students with relevant skills for the biopharmaceutical ingudthisphasealso involved
four stakeholdeforums(workshopsjn as many capital cities, to consult with academic, industry
and government people about:

T Findings fromthe skills gap audit conducted RhaseOne

1 Courses that they were involved in or knalout that went some way to addressing

skills gaps
9 Strawman models of solutions for closing these gaps.

A broad range of stakeholders was invited to participate in tHesgms, including:
1 respondents to thé?haseOne survey
T industry association nmabers of Medicines Australia, AusBioteGMIA,ARCS, AAMRI,
ACRP, ASCEPT
1 university academics and TAFE lecturers of related courses
1 individuals invited by State Government Departments involved in related initiatives

The opinions expressed in Sectioaré therefore the opinions of workshop participants and not
necessarily the opinions of the PEC.

Most participants from all workshops generally agreed thatRtmaseOnefindings reflected their
experience There were a number of specific issues raisgadvorkshop participants relation to the
survey finding:

Lack of interest in science atite pharmaceutical industry

Skills gaps and the reasons for them

Poor communication between Industry and academia
Course structure issues

Cultural issues

Expectations of pharmaceutical companies.

= =4 =4 -8 -8 A
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At everyworkshop,eachone of the three strawman models was discusBedeparate breakout
groups. Each grougonsideed a number ofspecific points set out in their handouts and listed in
Section 3Fromour PhaseOne questionnaireand subsequent workshogeeld duringPhaserwo, the
skills gaps identified could l®oadlycategorisednto three areas:

1.

2.

3.

Lack ofunderstandng ofthe biopharmaceutical industry sectdnterms of
A general knowledge of the sector

A career opportunities

A scope of work

Ability to undertake specific tasks:

A turn raw materials into g@roduct

specific practical skillencluding proof of concept; fermentation; piinical toxicology
medicinal and synthetic chemistry; instrument managemaestdbility testing and so on
reimbursement

basic research skills

QA andregulatory affairs

clinical development

IP and commercialisation

Project management

Ability to work efectively in thebiopharmaceutical industry sector:
timelines/work smartools

job readiness

resilience and initiative

attention to detail

ability to come to conclusions

ability to develop a clear statement of purpose

presentationand communicatiorskills

ability to handle electronic data

DD D> D> > B

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

Figure loverleafindicates whee along the value chain the specific tasks or technical skills are
required.

With respect to addressing the skills gapsyen consistent themeand recommendationemerged
from the workshops

VI.
VII.

Dramatically increase the profile of the pharmaceuticalstdy in the education sector and
wider community

Encourage government/ industry bodies to act as brokers between industry and academia to
ensure there is a unified approach to developing the industry

Bring industry expertise into academia

Ensurethat courses provide a consistent standard that meets industry requiremdaiis

may involve either the structure of the course or its content, or both

Provide financial incentives to industry and to students to ensure that graduates are job
ready

Change the culture within industry and academia to work together more productively
Introduce Industry linkagprogramsbringing academics into industry and students into
industry via work experience opportunities.
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These recommendations are discussedame depth in Section 4. Good practice examples of a
number of these themes, whether occurring in Australia or overseas, were provided in the
workshops and are mentioned here.

Figure 1: Skills required across industry value chain

Drug Preclinical
| Research | Discovery | Toxicology | Phasel | Phasell | Phaselll | Registration | Commercial |
— ! ! ! ! L —
t
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When implementing tesetypes of initiatives, there are likely to be a numbers of barriers hindering
the change processThere were three main barriers discussed inwerkshop breakout groups
which are described in Section 4:

1. Nature / size of the pharmaceutical indusitnyAustralia

2. Culture of industry vs academia

3. Funding /tax issues.

DuringPhase Twpwe also investigated current courses that already went some way to addressing

the need for industry focused tertiary education. Section 5 overviews and Appepdavides a

summary of such courses, at university, TAFE and Industry Associationdadettassifies them as
WALISOATAOQ 2N WNEBf S dEwhy éforowasRrtade koyprodude ry exhaulstvélist LINE & A
of such courses across Australia, hatno comprehensive database/s exist/s, we were obliged to

build the information bottomup and some data gaps may exist. We would aim to validate these

data duringPhaseThree.

This review and categorisation of courses leads us to conclude that theomlgr@ few specific
coursedocused on preparing individuals for employment in the pharmaceutical ind(esgthere
appear to bevery fewtargetedIP and commercialisation ceaes) Most coursesn our analysisire
classed aselevant,but the degree of relevance is quite variable.

Through the consultation forums, we also became aware of separate initiatives that are underway,
led either by State Government Departments as édutheir education and training strategies for
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the future, or by academics seeking alternatives to traditional training supply solutions. We discuss
these initiatives in Section 5.

There is widespread awareness of the difficulty in finding adequately skilled graduates despite good
initiatives in course development. Such initiatives are isolated and developed without reference to a
national strategic framework. This is discussedHertn Section 6, where we alsatline next steps,
providing an overview dPhaseThreeobjectives and tasks.
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2. Introduction

The Pharmaceuticals Education Council (PEC), which brings together very senior people from the
industry and academia, was established in October 2003 as a critical component of the
Pharmaceuticals Industry Action Agenda (P1AA), which was endorsed bydtralkeabinet and
launched by Minister Macfarlane in 2002.

The PEC was set up to investigate pharmaceutical workforce needs, assess skills gaps and work with
governments and tertiary institutions to ensure that the Australian education system produees th
right skills for this knowledge based industry.

In order to move its agenda forward, the PEC successfully applied for a Commonwealth grant under
the Collaboration and Structural Reform Fund. It commissioned Meduvisoryto assist it in the

project. This report represents the second progress report required under the Grant conditions. (see
Section 7 for more information on the PEC and its governance of the CASR grant).

In this report we discuss the results frdPdhase Twaf the three phaseCASRroject which aims to
achieve an understanding of ways to create a substantial increase in the scientific and business
workforce for the biopharmaceuticahdustry. In particular, with regards to barriers to
commercialisation, the marked lack of knowledgetafients regarding IP and the lack of available
business and management education in relevant skills are considered crucial.

The project phases are as follows:
1. Create a detailed map of the skills gaps in these industries in Australia;
2. Given that map, iderifly the tertiary training and education needs for these industries; and
3. Propose and test remedies to address the needs identified.

PhaseOne involvedwo major activities desktop research and an industry survey to ask the
following questions:

1 Whatskills gaps currently exist in the Australian pharmaceutical sector?

1 What skills do graduates need to ensure an adeqyatguippedworkforce for the
Australian biotechnology and pharmaceutical industry?

1 Whatis needed in Australia to ensure that we aréedab increase the scientific and business
workforce for these industries to a level necessary to realise fully the commercial potential
of our biomedical research?

1 Are theTwoissues above (IP knowledge and business and management skils)lyur
major aeas of concern?

9 Are there other gaps?

1 Do we have enough people to satisfy future industry needs?

The outstanding reason for the skills gaps, averaged across albfusyand skills areas, for all
respondents irrespective of type of business or size,wath of new graduates with job
requirement (job readinesy This was the singular reason for large companies whilst SMEs gave a
number of additional reasons for skills gaps, ligtedrder of ratings:

1 availability of upskillingprogramsin-house and external

1 career path iFhouse

1 anticipated long term availability of qualified staff

availability of qualified staff locally
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Job readiness is the only factor consistently scorihiglerrating across all functional skills areas
particulaty inresearch, clinical development, regulatory and reimbursement

SME companies have the largest skills gafsvimareas: reimbursement i.gagharmacoeconomics
and basic research and proof of concept

Large companies indicate fewer gaps overall but report gaps kelprieal toxicology; in
pharmacokinetic modelling and simulation; in regulatory affairs and specifically, in the preparation
of internationally acceptable non clinical IND and CTX submsssio

Clinical development is the one area where all respondents report there to be a gap, particularly in
investigator brochure preparation, trial design and biostatisfidanufacturing and quality
assurance have gaps in three areas: soglef biologcals and of NCEs; and packaging design

Strategic commercialisation skills gaps do not rate highly, alth&\Es rate them higher than the
large companies, particularly intellectual property, licensing andmgatg (which is consistent with
the literature). Large companies rate fund raising and investment skills as the one gap in this area.

While gaps in IP management and patenting skills were identified by SMES, this was not one of the
largest gaps, nor were business and management skill gapsaahéghly as we might have
expected, given previous work in this area.

We also foundn PhaseOne that there is a wide range @fd hoctraining and collaboration initiatives
underway, arranged between individual organisations, but there is no industey feidchal, planned
response to addressing skills gaps or skills related reasons for outsourcing

Phaselwoinvolved a review dformal courses to identify thepecialised courses run by tertiary
institutions and industry associations across the countryeai@t equipping students with relevant
skillsfor the biopharmaceutical industrie®hase Twalso involved four stakeholdéorums
(workshopsjn as many capital cities, to consult with academic, industry and government
representativesabout:
1 findingsfrom the skills gap audit undertaken RhaseOne, in order to validate and expand
on them
9 coursesthat they were involved in or knew about that went some way to addressing
skills gaps
1 strawmanmodels of solutions for closing these gaps.

This reportdiscusses the findings from the stakeholfi@umsand thereview ofcourses.
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3. About the consultation forum s

Consultatiorforums were held in Sydney, Melbourne, Adelaide and Brislrm@tober and

November 2007. Departments of State Development and/or Education and Training provided the
venues. Some of these departments have been actively researching related issues and developing
strategies to address these issues. These strategiebewdiscussed subsequently in this report.

A broad range of stakeholders was invited to participate in tHesgms, including:
9 respondents to thePhaseOne survey
1 industry association members of Medicines Australia, AusBiotech, ARCS, AAMRI, ACRP,
ASCEPT
1 university academics and TAFE lecturers of related courses
1 individuals invited by State Government Departments involved in related initiatives

A copy of the invitation is attached at Appendiaid the agenda and strawman models are
attached at Apendix B and discussed below

The first part of thdorum was used to present and validate the findings frBiraseOne. The
following three questions were asked:

1. Are thePhaseOnefindings as presented here consistent with your experience re skillsageabs
reasons for these gaps? If not, what has your experience been?

2.2KFG Yr1Sa I 3INYRdzar 6S a220 NBIFRe&éK
3. What upskillingprogramswould be useful in making a graduate job dg&

In the second part of théorum, participants were divided into three groupsith each group
discussing one of three strawman models (see Table below) considering the following:
1 What options are there for closing the gaps?
1 How can youprganisatiors contribute to the solution?
1 What can be done during undergraduate training togwoe a workforce adequate in skills
and numberdor the biopharmaceutical industriés
1 Review the strawman on your table and tell us:
A How feasible is it?
A How relevant is it to what is needed?
A What resources are required to implement it (both from comparzied
tertiary institutions)?
A What role should industry play?
A What implementation issues should be considered
Are there other model/s which would address the problem better?

PhaseTworeport on skills gaps in pharmaceutical and biopharmaceutical industries 86



PHARMACEUTICALS EDUCATION COUNCIL

Table: Summary strawman models

I.  Inclusion of biopharmaceuticalrientated modules in undergraduate, pegtaduate science
and business management courses

[I.  Industry work experience periods for scientists and technicians/technologists in vocatiopal
training in universities, TAFES and other registered training organizations

Ill.  Bidirectional career exchangeability between senior positions in universities, TAFEs angl other
training institutions and senior positions in companies

Therewere a humber of common themes that emerged from thé&s®ms, including enablers and
barriers associated with implementing a preferred model. In addition national and international
goodpractice examples were provided atlteseare discussed ithe next sectiorof this report.
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4. Findings

Validation of PhaseOne findings

As highlightedn the previous sectiarthe findings oPhaseOne of the project were presented at
each workshop and participants were asked for feedback on the findiMgsdiscuss the feedback
to question 1 below, the feedback on questions 2 aradediscussedinder the relevantlhemes
later in thissection.

The opinions expressed in this section are therefore the opinions of workshop participants and not
necessarilytie opinions of PEC. References to certain organisations or courges@xactice
examples are also the opinion of the participants who may (or may not) be associated with that
same organisation.

General comments

Most participants from all workshops gerally agreed that th€®haseOne findings reflected their
experience. The findings also mirrored responses to similar surveys conducted by individual
universities. Many responses mirrored the PEC survey.

A small number of participants raised a fewrge ofdifference

1 ABrishaneTAFE representative said that their research suggested that industry was not
fragmented, unlike the survey result8Ve discuss later in this section the Queensland
experience with a new initiative thdirings industry together in a way not seertlire other
states. (Note that industry fragmentation was a literature review finding and Ritase
Onefinding)

1 Initially one participant challenged the statement that industry has no idea about what
coursesare available within acadentigagain a literature review finding)lhere was also a
guestion about how much validath and triangulatn of findings had been carried out, to
which Prof. Graham Macdonald, PEC Chair, pointed out that these workshopsinesd
at providing an opportunityo test the validity of the survey findings

9 It was also thought that the PEC project needs to take into account the different sections of
the industryc for example, the new biotech companies that are entering the ingustfer
vibrant employment opportunities to graduates, with a significant emphasis on
commercialisation skills. This contrasts with the more traditional Research Institutes which
are focused on winning NHMRC grants and producing publications

Specific issues

There were a number of specific issues raisgdvorkshop paicipantsin relation to the survey
findings

9 Lack of interest in science and pharmaceutical industry

! This comment was from a Brisbaparticipant; in the next section we discuss the initiatives underway in
Queensland that are contributing to improved communication and breakdown of barriers between industry
and academia.
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Skills gaps and reasons for them
Poor communication betweelmdustryandacademia
Course structure issues
Cultural issues
1 Expectations of companies
Each of these idiscused subsequently.

= =4 =4 =

Lack of interest in science artlde pharmaceutical industry

A number of examples were given where a lack of interest in science, or more spgdtiieall
pharmaceutical industry, was cited as contributing to the current skills fgagxample
1 Itis difficultto gethigh school student® show interest in sciencgenerally or in the,
pharmaceuical industry, specificallyThere are already many scientific bodies involved here
including scientific and trade organisatio@&SIR@nd Questaconall seeking to assist
schools in the promotion of science and scientists
1 Therewas a view expressed that thei®drong antipahy tothe pharmaceutical indusy
amongst many undergraduates
1 The ost of a science degrdsexpensivaelative to potential earnings, which acts as a
further disincentive
1 One company approached universities to ingedustry specifienodulesinto their degrees,
but while academics were supportive, students were imb¢rested in taking the course/s
1 Many companies have to hire people from overseas (one exaprpieédedwas 12 out of 20
people hired in the previous year) as there are not enough qualityicaéand other
graduates in Australia who are interested in the pharmaceutical industry.

ills gapsand reasons for them

Fromour PhaseOne questionnaireand subsequent workshops tts&ills gaps identified could be
broadlycategorisednto three areas:
1. Lack ounderstandng ofthe biopharmaceutical industry sectoin terms of
A general knowledge of the sector
A career opportunities
A scope of work
2. Ability to undertake specific tasks:
A turn raw materials into a products
A specific practical skillincluding poof of concept; fermentation; prelinical toxicology;
medicinal and synthetic chemistry; instrument management; stability testing and so on
reimbursement
basic research skills
QA andregulatory affairs
clinical development
IP and commercialisation
Project management

> >y > B>
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3. Ability to work efectively in thebiopharmaceutical industry sector:
M timelines/work smart tools

job readiness

resilience and initiative

attention to detalil

ability to come to conclusions

ability to develop a clear statement pfirpose

presentationand communicatiorskills

ability to handle electronic data

= =4 =4 =4 -4 4 A

The situation is worse now tharwoyears ago because the number of studeatsollinghas fallen
andmany choose to do different courseSkills gaps are compounded, otly by lower demand
but because at many institutions there is less opportunity to do practical lab agopart of
appropriate courses than in the paskor example, students at one Queensland/ersitynow geta
total of five sessions per year in theb, compared to once a week previously.

A participant stated that technical skills are relatively easy to teachit isiharder is to provide
students with an understanding of industry timelines/ deadlinéhismay not be a technical skills
gap, butmore a cultural/behavioural skills gap which is not a training supply issue and could be
harder to address.

Forstudents have coming into the pharmaceutical industiye of the gaps is their ability to turn

raw material into a productSeveral arrent pharmaceutical courses focus on clinical skills rather
than physical chemistry, engineering, organic chemistthese are skills lacking worldwide, not just

in Australia. Pharmaceuticalampanies in Australitypicallybring in preformulated produts from
overseas, so there Isnited understanding of how to formulate materidlhe demand for these

skills is growing however due to the growth of the biopharmaceutical sector operating higher up the
value chain.

Afew examplesvere giverof whatis neededto closethese gaps

1 A more practical laboratorpased course is needed, as currently students do too much
theory and not enough practice. This means they have trouble with even basic skills like
pipetting and can only understand the theoryesfsential instrumentation such &PLCs

9 Bridging courses are needed to reduce the time needed for induction training in industry.
This wouldbe cost effectivdor industry,andwould bean attractive option

% Some Bachelor of Pharmaceutical Science courses do include thestimical subjects
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