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1. Executive Summary

The Phamaceuticals EducatioBouncil, brings together very senior people from the industry and
academia. It was established in October 2003 as a critical component of the PIAA, which was
endorsed by the Federal Cabinet and launched in 2002.

The PEC was set tpinvestigate 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 agendarward, the PEC successfully applied for a Commonwealth grant under
the Collaboration and Structural Reform Fund. This was awarded in December 2006. The PEC
commissioned Mercunjdvisoryto assist it in the project. This report represents the first pregre
report required under the Grant conditions.

In this report we discuss the results frdPhaseOne of a three phase project which aims to achieve a
substantial increase in the scientific and business workforce for the pharmaceutical and
biopharmaceuticaindustry in Australia.

To inform the design of the questionnaire for the skills audit survey, we undertook a review of the
existing national and international literature in this area and identified the following common
themes:

universities do not generally understand industry needs

industry is fragmented and thus not coordinating development of solutions
aidzRSyida 3ISySNrffte R2yQi KIFI@S it GKS y
smaller companies have more challengeatinacting and retaining staff

academic and industry interests are not always aligned.
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These themes are expanded upon in Section 3.

In Section 4, we discuss the development of the questionnaire in which
9 skills across the pharmaceutical product devehlgnt value chainvere listedand
1 specific issues and gaps identified from the literature review were incorporated.

The survey was designed as a skills rating tool not only to identify gaps in specific skills and
functional areas but also to determine =ans for the gaps. To support the development of
meaningful recommendations, we only report on gaps that are greater than 2.0 (within a response
range 05), and focus on the relatively largest gaps in each area.

The nature of this survey was such thaspendents could choose whether to participate or not,

thus introducing an additional selection bias into the sample. The sample size was small, at 98
respondents, but of these, at least 20 large companies, 26 medium companies and 13 companies
with fewer than 20 employees participated. The majority of respondents were from medium to large
research based organisations, the biotechnology and pharmaceutical companies, and all areas of the
value chain from basic research to late stage commercialisation aztiwiéire represented
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Considering where skills gaps are rated 2 or over, a humber of consistent themes emerge from the
survey results which are discussed in Section 5:

1. The outstanding reason for the skills gaps, averaged across all functions and skills areas, for all
respondents irrespective of type of business or size,watch of new graduates with job
requirement (job readiness No otherean was rated above @.for large companies

2. SMEs listed as additional reasons, in order of ratings:

1 availability of upskilling programs imouse and external

1 career path iFhouse

{ anticipated long term availability of qualified staff
availability of qualified staff locally

3. Job readiness is the only factor consistently saps rating over 2.5 across lhctional skills
areas; and for the areas of research, clinical development, regulatofyR NB A YO dzZNBE SYSy (i =
NEFRAYSaaQ NIGSa 208SNJodn Fa GKS NBlFazy F2N (K

4. SME companies have the largest skills gaps in two areas: reimbursement i.e.
pharmacoeconomics and basic research and proof of concept

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

6. Clinical development is the one area where all respondents report there to be a gap, particularly
in investigator brochure preparation, trial design and biostatistics

7. Manufacturing and quality assurance have gaps in three areas:goaltbiologicals and of
NCEs; and packaging design

8. Strategic commercialisation skills gaps do not rate highly, although SMEs rate them higher than
the large companies, particularly intellectual property, licensing and patenting (which is
consistent withthe literature). Large companies rate fund raising and investment skills as the one
gap in this area.

While gaps in Ilhanagementind patenting skills were identified by SMEs, this was not one of the
largest gaps, nor were business and management skifl geed highly (all part of

commercialisation strategy) as we might have expected, given previous work in this area. We will
want to test this further in Phaséwo.

We also found that there is a wide rangeaaf hoctraining and collaboration initiativeeunderway,
arranged between individual organisations, but there is no industry wide formal, planned response
to addressing skills gaps or skills related reasons for outsourcing.

The next phase of work needs to identify how to close the skills gaps dleeogalue chain and how

G2 YF1S 3ANIrRdzr i1Sa w2206 NBIREQD -dejdldtr&iring, OrLI S A& ¢
should industry have a role in developing the educational content of certain undergraduate or

postgraduate courses? And which tedali/ functional areas should take priority?

To answer these questions and inform the development of new initiatives to address the skills gaps
identified in this survey, there are a number of steps planmeaich are listed below and discussed

further in Section 5:

1. Interview a sample of respondents to:

a. validate the key findings with their perceptions and views
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C.

d.
e.

H® LRSYGATe lyeé OFrasS atudzRASa 2yeé QSEpMGSy sk Sl O

test whether there are critical gaps in commercialisation skills, particularly IP

management, business and management skills as suggestee literature

Of FNATeé gKIG NBaLRyRSyida YSIyd | o62dai waz2o
O2dzNES& 2NJ I LILINRBI OKSa KSf LI AYRAGARIzZ £ & dzf
elaborate on other reasons for skills gaps and solutions for closing them

determine whichfeatures of the training system and employment environment may

contribute to the deficiencies identified.

N

Australian but also international examples wagossible
3. Undertake broad consultation over the next few months, to build on the initial data.
4. Develop and distribute a questionnaire targeting relevant educational institutions to explore:
a. Current courses on offer
b. Planned courses
c. Howtheymakes®Sy Gia w2206 NBI ReQ
d. The nature of any industry interchange.

These data will then be used to expand on the resul@hakeOne, report on eduational initiatives
in Phase Wo, and input to the developmertf initiatives and remedies in Phaserée.
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2. Introduction

In this repat we discuss the results from PhasedeXf a three phase project which aims to achieve

an understanding of ways to create a substantial increase in the scientific and business workforce for
the pharmaceutal and biopharmaceuticatdustry. In particular, with regards to barriers to
commercialisation, the marked lack of knowledge of students 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, identify the tertiary training and education needs for these industries; and
3. Propose and test remedies to address the needs identified.

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

1 What skills do graduates are needed to ensure an adequate workfortkedwustralian
biotechnology and pharmaceutical industry?
What skills gaps currently exist in the Australian pharmaceutical sector?
What is needed in Australia to ensure that we are able to increase the scientific and business
workforce for these industries ta level necessary to realise fully the commercial potential
of our biomedical research?
91 Are the two issues above (IP knowledge and business and management skills) our major
areas of concern?
Are there other gaps?
Do we have enough people to satisfy futimdustry needs?

1
T

1
T

The first step towards answering these questions was to undertake a literature review. This is
discussed in the following section.
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3. Literature review

To inform the content of the skills audit survey, we undertook a review of the literature in this area.
To ensure a broad coverage of sources, we approached the organisations listed in Table 1 below and
received the reports that are summarised in Tablev@rteaf.

Table 1: Organisations approached about relevant literature to review

Organisation

Ausbiotech

AVCC

Box Hill Institute
CommonwealthDepartment of Higher
Education
Commonwealth DITR
DOIR, WA

DSRD NSW

DTED, SA

FASTS

GMIA

Medicines Australia
Monash University

Sales Cadetship P/L
SDI, QLD

University of Queensland

We also undertook a web search to identify any other relevant information. The findings from the
review of these and other related documents are describebidahle 2 overleaf, and summarised as
follows:

1 universities generally do not understand industry needs
0 need for specialist courses in biotechnology with streams in IP and business planning
o skills in critical analysis and problem solving are sougidystry
o there is a need for specific programs to increase the number and quality of synthetic
/ medicinal chemists, engineers, and biological scientists experienced in RA, QA, GLP
incl. quality laboratory controls, instrument management and GMP
0 industry pacements and increased collaboration are needed as part of the training

1 industry is fragmented and thus not coordinating development of solutions
o high level of fragmentation in the cheaailindustry
o alot of skills beyond the bend¢bp are accessed viautsourcing, including IP
0 government incentives are needed for industry to engage in work programs
with tertiary institutions

f addzRSyda 3ISySNrftfe R2y Qi KI@S G(GKS NRIKG aiAf
0 biotech students are not competent in techniealiting or statistical analysisthey
R2y Qi ySSR O2YYSNODAFfAaFGA2Y &a1Affa aidN: A
0 there is a need for graduates with skills in GMP, industrial biotech, cell biology,
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project management capability

o lack of readiness among sciergads for manufacturing and scalg facility
activities

o there is insufftient industry contribution to the design of course curriculum and
working with universities to bridge this gap

1 smaller companies have more challengiesattracting and retainingstaff, with
o limited advancement opportunities
o a higher proportion of PhDs than larger companies and are at more risk of losing the

higher more specialised qualified staff

1 academic and industry interests are not always aligned
0 itis unclear what impactie New Research Quality Framework will have on industry

related research in universities

o few new academics see links with industry as a way of advancing their own careers.
There are varying motivations of different academiost all are seeking
commercidisation as an outcome. University policy on IP is of particular significance
here.

These findings informed the shape of the survey instrument in terms of the scope and questions
asked, which is discussed in Section 4, The Survey.
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Table 2: Report summaries

1. Report and recommendations of
the Biotechnology Education Reviéw

Reviews existing courses, recommends 4 year Honours course specialising biotech streams plus IP, patents andk
planning. Plus dedicated course coordinatareed for honours year research project based 75% science 25% busin
Discounts Biotech business degrees and discusses pros and cons of double degybestexh/law and
science/engineering

2. Future of Chemistry Study Supply

and Demand of Chemist

3. AUTC Review of Biotechnology

2003

4. Learning outcomes and curriculurr
development in biotechnology Stage
2: Dissemination of Best Practite

Recommends for chemistry students incentives to enter teaching careers; with placements in industry as part of tr
incentives to increase no. chemists; accreditation of courses, formal links with industry; high level fragmentation in
chemical indstry

Gaps 2002 vs 2004 industry demand vs courses, highest demand is for chemistries and immunology; universities
more emphasis on plant biotechnology; skills sought also critical analysis and psuieng. Correlation b/w size of
company and degreesarger companies more bachelor and masters, smaller companies docterasesirch focused.
Limited correlation b/w size of co and no. patents. IP skills outsourced. Australian company strengthseasahrand
benchtop -is that where we want to stay? Overseas manufacturing and regulatory empluagsourcing trends
analysed.

Biotech studentsiot competent in specific scientific and statistical analysis or technical writing skills; graduates hav
limited advancement opportunities in small companies; people in industry want to work more closely with universit
and get academics to understantustry where focus on commercial outcomes overrides scientific goals and projec
are "stopped" and patents are pursued, not publication; don't need commercialisaton skills straight out of universit
want to walk in as bus development manager; need EGiMdustrial biotech, cell biology, biochemistry, project
management capability

L AProf T Luff, A/Prof M. Page, Dr P. Mackinnon, review of biotechnology education at Monash University commissionedrbgitiee®f Deans

September

2004

2 Royal Australian Chemical Institute, 2005

3Prof.P.Gray,A/Prof.R.Barnard,A/ProfC.Fé’raZm 5Nl 2d WAFlAYZ 5NI5d | AYyST 5NICP  2dzydIs 59{¢ FyR !
'Kt NPEFTD wod.  NYFNRZ ! Kkt NB¥F /| ® CN}y0O23 5NICod , 2dzy3I>X 5NI 50 | A

“tNETO

t ® DNJ &2
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5. Working with Universities
Guide to Establishing Efficient
Working Relationships with
Australian Universitie3

6. Scoping Study of the Queensland
Pharmaceutical Industr¥/

7. Queensland Industry Profile:
Pharmaceuticals Nutraceuticals /
Complemtary Medicines Medical
Devices

Recommends strengthening industry & public secesearch links e.g. via linkage grants but system has been misusi
academics using funds with publication as primary objective; Discovery Grants have an edge over Linkage grants
originality criterion favoured. Other grants and CRC program discuds@dResearch Quality Framework may lessen
industry related research to focus on research quality as measured by publication outputs. Few new academics se
with industry as a way of advancing own careers. Industry needs to understand the varyingtimasi of different
academics not all seeking commercialisation as an outcome. University policy on IP of particular significance. Incr
willingness in univ. to collaborate with Industry. Role of tech transfer office discussed and interventioavaildble via
DVC Research.

Skills shortages in attracting and retaining appropriately qualified analytical, industrial, organic, peptide chemists,
including GMP aware scientists, regulataffairs and QA + research / project managers with experience in preclinica
clinical trials. Also fermentation, stability testing, purification, QA verification, instrument management, quality lado
controls. Gaps expected to be mediuterm. Neeal for specific programs to increase number and quality of synthetic
/medicinal chemists, engineers, and biological scientists experienced in regulatory affairs, QA, GLP and GMP. Ma
smaller companies outsource preclinical and clinical trial work and tcaliaboratory work but this is also because of
the resource constraints associated with employing these skills. Recommend university courses in GMP, chemica
and other practical industry skills and govt incentives for industry to engage ingpnegvhich encourage industry and
tertiary inrfhouse work programs. Lack of readiness among science grads for manufacturing angb $aalkty activities
but industry lax in inputting to course curriculum , working with universities. Universities dotict with where skill
shortages are e.g. national shortage in medicinal (synthetic) chemists.

Skills gaps over next 5 years for chemists (Qualitgndatation, cell technology, QA) and production engineers. 50%
respondents identified govt role in collaborative training between industry and educational institutions

® Emeritus Prof. Chris Fell, Chair Implementation Gi®cience Industry Action Agenda & Prof. Hans J. Griesser, University of South Australia, February 2007

6 PricewaterhouseCoopers for SDI, 2004
"VenturePro for SDI, August, 2006

Phase One report on skills gaps in the pharmaceutical and biopharmaceutical industries 48



PHARMACEUTICALS EDUCATION COUNCIL

4. The survey

We designed a questionnaire that identified necessary skills across the value chain, as illustrated in
Figure 1 below, ensuring that the specific issues and gaps identified from the literature review were

incorporated.

Figure 1: Skills required acrasglustry value chain

Preclinical

| Research | Discovery | Toxicology | Phasel | Phasell | Phaselll | Registration | Commercial |
Aoxicoloay
MProject Management]
MVedical research
APManagement
AScience Registration
Medical Dossier
APManagement APManagement
AProtein and antibody Klinical trial design & Managemen JfScience
expression & production Mroject Management Medical
Asynthetic Chemistry Klinician fsales
MMedical Chemistry MPharmacokinetics/dynamics Marketing
APharmaceutics ARegulatory APManagement
APManagement APManagement Anvestment analyst
Anvestmentanalyst

The survey was in two parts. Part A was designed as a skills rating tool not only to identify gaps in
Respondents were
asked to rank the size of tlgap between 0 and 5, where lowest scores were gaps and training

priorities. For each area:

specific skills and functional areas but also to determine reasons for the gaps.

= =4 -4 -4 8 -9

Basic research and proof of conce@CE / active ingredient
Clinical development
Manufacturing and quality assurance
Regulatory

Reimbursement
Strategic commercialisation,

respondents were asked to rate each skills gap against the following attributes:

=a =

=a =4 -8 -8 9

in-house activity compared with outsourced activity
availability of qualified staff locally

anticipated long term availability of qualifiestaff
domestic versus overseas major relevant qualification
suitability of domestic vs overseas applicants

match of new graduates with job requirement i.e. job readiness
availability of upskilling programs Hmouse and external

Phase One report on skills gaps in the pharmaceutical and biopharmaceutical industries
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9 career path iFhouse
M retention rate.

Part B was an open questionnaire format, asking questions about type of business, size of company,
expectations about revenue growth, barriers to revenue growth and R&D expenditure.

A copy of the survey is attached at Appendix A.

The surveyvas distributed electronically via an online research company Questionpro, to the
following contacts, for forwarding to their industry association members and/or relevant colleagues
during May and June 2007.

Table 3: Distribution channels

Commonwealth Gvernment

DITR

DOHA: Secretary

TGA

PBB

NHMRC

State Governments

State Development and Innovation Departments
State Government Health Departments

Deputy VC, (Research)niversityTech transfer offices e.g. Sydnovate, NSI, Uniquest
Researchnstitutes

AAMRI

Industry

Active ingredient / contract manufacturers
Active ingredient manufacturers

Big PharmaR&D

Big Pharmageneric

Big Biotech

SME Biotech

Commercial technology transfer offices e.g. BioLink, Biocomm
CROs

LabOrganisations

Venture Capital

Peak Industry and Research Bodies

AVCAL, AusBiotech, ASCEPT RACI, MA etc

The survey was also made available to attendees at the ARCS MP: Annual Scientific Congress in early
June 2007.

Interpreting the data

The following points provide a guideline to interpreting the data:
f ¢KS adNBSe ¢+a OAS6SR mnmgdp GAYSaAa yR GKS wadl
1 There were 98 respondents, each with their own ID code
1 If the response rate is interpreted as: the numloéicompleted surveys (completed does not
YSIy Ftft ljdzSadAaz2ya 6SNB | yagSNBR:E 2dzad GKI G |
0dzii2y LJzZAKSRUO 2@SN) 6KS ydzYoSNJ 2F GAYSa GKS
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rate is 14.9%

1 There were multi@ responses from some companies; unique ID codes were allocated to
each response from a separate computer

1 In some questions, respondents have ticked more than one box e.g. areas of operation,
producing a total number of responses greater than the numberespondents

1 In segmenting the data, adjustments were made to produce single company responses
where required e.g. type of business

1 Adjustments were not made when it was important to preserve individual opinion e.qg.
barriers to commercialisation.

Respondat profile

Information obtained about number of full time equivalent (FTE) employees was used to determine
company size and segment the data accordingly. Table 4 shows the classification used to undertake
this segmentation analysis.

Table 4: ABS Classification criteria were used for company size

Large >200 Small 5-19

Medium 20-199 Micro <5

Of the 98 respondentsheir profile in terms of company size is shown in Figure 2. Multiple responses
are adjustments made where one company had multiple respondents. Individuals from 59 different
organisations completed the survey. The largest group of respondents were featium sized
companies, where individuals from 26 different organisations responded.
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Figure 2: Response segmentation by company size

Company size by FTEs

micro <5 FTEs

small 5-19 FTEs
medium 20-199 FTEs
large >200 FTEs

not disclosed

[m]

a

a

[m]

multiple responses

20

57 different companies indicated the qualification profile of their employees, which is shown in

Figure overleaf, segmented by size of company. Large companies dominated in all areas apart from
other qualifications, which had a slightly higher representation among small medium sized
organisations (SMEs). There were few PhDs among the sample surveyedhahiaflect the fact

that there were only 13 micro and small organisations represented in the survey.

Figure 3: FTEs by qualification and company size*

FTEs by qualification and co. size

4000
3500 +—
3000 +—
Absolute 5500 41—
no. FTEs 2000 +— o Large
with 1500 +—
degrees 1000 +— . m SMEs
00 1 I I
Bachelor Post grad PhDs Other
degrees - qualifications qualifications
science
related

Type of qualification

* some respondents have double counted bachelor degrees with hidggnees as sum of these columns was greater than
total FTES in some cases
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Figure 4: Area of operation in Australia

50 -

40

30 -

20 1

10 -j

& OBASE | B

W 1. Basic research and proof of concept - Active Ingredient or NCE M 2. Clinical development
M 3. Manufacturing and Quality Assurance ™ 4. Regulatory M 5. Reimbursement

W 6. Early stage commercialisation e.g. licensing / partnering / capital raising activities

7. Late stage commercialisation e.g. new product pricing and launching activities

B 8. Commercialisation support activities e.g. IP protection, business planning etc. 9. Other

There were 307 responses to the question on area of operation in Australia meaning that each
respondentticked on average over three areas. The most prevalent areas of operation in our sample
group were Clinical Development with 55 responses, and Regulatory, with 56.

Figure 5: Type of business

Research Based

20
g 15 @ Micro
[
° @ Small
S 10 O Medium
%]
e O Large
2 5 B Unknown

0 _J__-_

Company Size

Number of respondents

M 1. Active ingredient / contract manufacturer M 2. Research based ie. patented drug pharmaceutical company

W 3. Generics based pharmaceutical company ™ 4. Big biotech i.e. market cap > A$300m

W5, SME biotech i.e. market cap < A§300m M 6. Technology transfer office  ® 7. Contract research organisation
W 8. Contract lab organisation 9. Venture Capital M 10. Government (specify where in Other cell below)
11, Researchinstitute M 12, University ~ 13. Industry association ™ 14. Other

72NBaALR YRSy (da | yas SKNBIR AlaK Aga2 dpNkSiEEdsdesyBsed dididza A y S & a K ¢
business as a research based, patented drug producer, pharmaceutical company. A breakdown of
this group by compangize shows that the majority were large companies, which is consistent with
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this type of business.

Figure 6: Estimated total turnover in FY06

Estimated Turnover > $50,000 FY06 Tl

30.0 4
27.5 1
25.0 1
22.51
20.0 -
1754
15.0 1
12,54

10.0 N.B.Company segmentation based on number FTEs \\\

751

5.0 -

2.5 ‘4 ﬁ ﬁ

0.0 - : = s
BASE

M 1. lessthan $250k M 2. $250K - $1,000,000 M 3. $1,000,001 - $5,000,000 M 4. $5,000,001 - $20,000,000
W5 $20,000,001 - $50, 000,000 M 6. greater than $50, 000,000

N
o

@ Micro
B Small
O Medium

O Large
B Unknown
—

Company Size

=
(&)

o
|

No of Respondents
=
o

o

Number of respondents

53 respondents provided an estimate of turnover for the last financial year. 29 of them were large
companies in terms of revenue (>$50m), and most of this group were also large in terms of FTEs.
Each of the other revenue groups had between 4 and 6 resparde

In the following sections, we report on:
i.  the identified skills gaps, and
ii. the reasons for these gaps

as identified by the respondents.
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Skills gap rating results

In interpreting the following graphs, note that respondents provided a competency rating #f®m 0

and that the gap is calculated as: 5 minus the average competency rating. Numbers on top of the bar
charts equal theotal number of responses per question @mm SME and large companies are taken
together. To support the development of meaningful recommendations, we only report on gaps that
are greater than 2.0, and focus on the relatively largest gaps in each area.

We have segmented the results to enable g@arison between large company and SME responses.

Figure 7
Average skills gaps by size of company
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Figure 7 shows that SME companies have the largest skills gaps in reimbursement i.e.
pharmacoeconomics and in basic research and proof of concept. Relative to the SMEs, large
companies do not report as large a gap in these areas. Large companies readtest gaps in
regulatory affairs, especially expertise in export compliance, and clinical development. Clinical
development is the one area that all respondents report a gap and there was a good sample size in
the response to clinical development wi223 responses across all skills areas.

Manufacturing and quality assurance, although on average below 2.0, had higher gaps-upsufale
biologicals (2.7) and NCEs (2.5) and packaging design (2.1).

Of note is that strategic commercialisation skillpgare rated below 2.0, although SMEs rate them
higher than the large companies. This is a surprising findswe had understood from the
literature that the marked lack of knowledge of students regardin@ié the lack of available
business and managnent educatiorin relevant skillswere consideredo be crucial

A breakdown of skills gaps in basic research and strategic commercialisation by company size is

shown in Figures 8 and 9 below. Figure 8 shows large gaps for SME compdearesentation, pre

clinical toxicology and in other specific areas overseen by validation engineers. Also identified as a
AAIAYATFAOLIYG 31 L) dzy RSN a20KSNE 41 & LKIFIS RAALI I @&
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The large companies indicate fewer gapsrallebut report large gaps in pi@inical toxicology and
dzy RSNJ d20KSNEZX ALISOAFAOIf @ Ay LIKINXYIFO21AYySGAO Y
internationally acceptable non clinical study reports, necessary for IND and CTX submissions.

Figureg®
Skills gaps in basic research by size of company
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Figure 9
Skills gaps in strategic commercialisation by size of company
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8 For all skills gaps results graphs, the numlarghe top of each pair of columns represent the total of SMEs and large
companies which responded. For full description of x axis labels, see Appendix A.
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Figure 9 shows that large companies have one patrticular issue: fund raisimyastnent skills.
SMESs rate one area above all others: intellectual property, licensing and patenting (which is
consistent with the literature).

Ratings in each clinical development arfe all respondentsare shown in Figure 10. Gaps of over
2.0 arereported across the board with the largest gaps in investigator brochure preparation, trial
RSaA3dy YR 0A2ai0lFl0AaGA04 YR dzy RSNJ a2 KSNES AY

Figure 10
Clinical development skills gaps
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Reasons for Skills Gaps

We also looked at the reason for skills gaps across all functions, and by function. The results across
all functions are presented in Figure.11

Figure 11
Reason forskills gaps across all functions, by size of
company
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The outstanding reason for the skills gaps, averaged across all functions and skills areas, for all
respondents irrespective of type of businessiok T S 461 & Wal GOK 2F ySg6 3IANI R
NB lj dZA NB Y Sy i AdSe® 220 NBIRAYySaaQo b2 20KSNJ NBI a
listed as secondary reasons, in order of ratings:

T availability of upskilling programs imouse and external

9 careerpath inhouse

1 anticipated long term availability of qualified staff

1 availability of qualified staff locally.

We also analysed the ratings for basic research and commercialisation strategy which are shown in
Figures 12 and 13.
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Figure 12
Reasons for skills gaps in basic research by size of
company
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Figure 13
Reasons for skills gaps in strategic commercialisation by size
of company
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Match of new graduates with job requirement i.e. job readiness is a consistent outstanding gap at
around 3.0 in basic research for all respondents. In fact this was the only reason for skills gaps rated

over 2.0 by the large companies. By contrast, SMtesl every reason for a skills gap in basic

research above 2.0, with the same top four secondary reasons coming through in every part of the
value chain. Reasons for strategic commercialisation skills gaps are not dissimilar to this result,
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except thatthe SMEs report two secondary reasons only: availability efkiling programs and
career path ishouse.

We also graphed reasons for those skills gaps which rated greater thgrCHrlcal Development

and Reimbursement, see figures 14 andrEsultsare for all respondents) The picture is the same:
Match of new graduates with job requirement i.e. job readiness, is the only reason consistently
ranking well above the others. In clinical development and reimbursement (but also in basic research
and rggulatory), it rates over 3.0 as the reason for the gap. The four secondary reasons that were
listed earlier are rated above 2.0 in Clinical Development, as is retention rate. Reimbursement differs
in that availability of ugskilling programs and retentiorate are rated under 2.0.

Figure 14
Reasons for skills gaps in Clinical Development
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Figure 15
Reasons for skills gaps in Reimbursement
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We wanted to contextualize skills gaps as barriers to revenue growth, relative to other potential
barriers, and therefore asked respondents to rank the following barriers to revenue growth (where 1
= the highest barrier):

Regulatory and compliance costs

Inability to outsource sufficient manufacturing capacity

Limited access to capital

Small size of domestic market/ access to overseas markets

Access to expertise in patent and intellectual property matters

Pricing and reimbursement environment

The skills gagpyou have identified in Section A

Increased local and international competition

Lack of access to analytical testing, research or clinical trial services.

= =4 -8 a8 -8 _a_a_°a_-2

Figure 16 graphs the results by adding the total number of respondents (SMEs and large companies)
who ranked each barrier as a 1, 2 or 3. The highest barriers to revenue growth were:
1. Increased local and international competition (77% of respondents ranked it as a top 3
barrier)
2. Pricing and reimbursement environment (73%)
3.  Small size of domestic markettcess to overseas markets (59%)
4. The skills gaps rated in the survey (49% of respondents ranked it as a top three barrier
to revenue growth).

Figure 16

Barriers to success
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Despite these barriers, 82% of respondents said that they expected revenue to increaseéxtthe
FTASS @SINE® cm: 2F NBaALRYRSyida alAR (KFG GKSe@
Australia) and related commercialisation activities over the next five years to increase, which will
likely increase the demand for certain skills and/oréase the amount of outsourcing activity over

this time.

Outsourcing activity

Respondents were asked whether they outsourced and to provide reasons why they outsourced.
21% stated that they outsourced to a greater and lesser extent, but there were masgns given:
access to high level expertise

lack of resources or capacity

workload management

lack of facilities

regulatory requirement

overseas expertise required for product registration or to publish in top journals
economies of scale, and

costeffective.

= =4 -8 -4 -8 _a_°a_2

A few respondents stated that the following reasons for outsourcing related to skills gaps:
lack of expertise in Australia

no suitable staff available

lack of irhouse training / complex and international skill

to enable rigorous scrutiny of teand ability to publish in top medical journals

lack of resources: equipment and skills / regulatory requirement

skills shortages in peptide synthesis, pharmacology, pharmacokinetics.

= =4 -8 -4 8 -9
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Training and collaborativectivities

Respondents were asked what training and collaborative activities they were currently involved in
with educational institutions. Tabeprovides a summary of these responses.

Table 5: Training and collaborative activity

Type Training activity

lveisiiiclaicd PhD scholarship at Sydneyiversity

Undergrad and post grad pharmacist industry experience
International workshops e.g. York University Health Economics
Certificates in Pharma with TAFE / research collaboration with
Universities

Post graduate GMP, drug development (UNSW) and bssioourses
PhD students, works experience students

Sponsor high potential staff in higher degrees, part time studies

Industry association Industry Association programs
related ARCS training workshops / CRA training
ACRP training lectures to Pharma&yllege and Melbourne University

In-house courses Learning and development budget currently $2,500 per employee
Risk minimisation program
Product training
GMP training
In-house seminars with academic specialists e.g. statisticians, busil
writing etc.

Conferences and courses Attendance at specific conferences and workshops
Protein engineering courses and conferences

Other Economic modelling software specific courses
Monthly journal clubs
Training programs for clinical scientists and reseanatses
Partnership training program in clinical research
Many TGA personnel involved in teaching programs at own cost

Collaborative activity Contract manufacturing for R&D companies
Ophthalmic medical departmentstudent training support
Drugdevelopment programs and university lecturing
Hospital preceptorships
Collaboration with institutions running development programs and
supporting investigator research
Phase Il and IlI clinical trials
Partner with advocacy groups
Research collaboration witfive research institutes
Students from Swinburne and VCP
Supporting post grad students in Masters of Medical Science in
Drug Development, UNSW
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Table 5 highlights that there are a wide range of adhd@tives underway arranged between

individual organisations, but there is no industnde, formal, planned response to addressing skills
gaps or skills related reasons for outsourcing.

The implications of the survey findings, in terms of how theyrinfthe next phase of the project are
discussed in the next section.
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5. Discussion and next steps

The nature of this survey was that respondents could choose whether to participate or not, thus
introducing a selection bias into the satap The sample size was small, at 98 respondents, but we
know that 20 large companies, 26 medium companies and 13 companies with fewer than 20
employees participated. The majority of respondents were from large, research based organisations
but all areasf the value chain from basic research to late stage commercialisation activities were
represented.

What we will need to determine in the next phase of the study is whether the themes that have
emerged here:
a. are consistent across the pharmaceutical dgpharmaceutical sectors
b. define reasons for skills gaps e.g. job readiness, in the same way
have missed detecting other skills gaps or reasons for skills gaps

With these caveats in mind, there are consistent themes emerging from these survey results:

1. The outstanding reason for the skills gaps, averaged across all functions and skills areas, for all
respondents irrespective of type of business or size,watkh of new graduates with job
requirement (job readiness No other reason was rated abof€ for large companies

2. SMEs listed as additional reasons, in order of ratings:
1 availability of upskilling programs ihouse and external
1 career path ifhouse
1 anticipated long term availability of qualified staff
1 availability of qualified staff lods

3. Job readiness is the only factor consistently scoringimgraver 2.5 across dlinctional skills
areas; and for the areas of research, clinical development, regulatory
FYR NBAYOdzZNESYSYy (s w220 NBI RA¢KkSIsigal@® NI 01Sa 230SNI c

4. SME companies have the largest skills gaps in two areas: reimbursement i.e.
pharmacoeconomics and basic research and proof of concept

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

6. Clinical development is the one area where all respondents report there to be a gap, particularly in
investigator brochure preparation, trial design and biostatistics

7. Manufacturing and quality assurance have gaps in three areas:ugrafdiologicals and of NCEs;
and packaging design

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

Comparing these findings to the literature review themes, that
T universities do not generally understand industry needs
1 industry is fragmented and thus not@alinating development of solutions
f aGdzRSyda 3ASYSNIrtfte R2yQl KIF@S |ttt GKS y
1
1

(s}
O«
(s}
Q¢
QX

smaller companies have more challenges in attracting and retaining staff
academic and industry interests are not always aligned,
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indicates that the survey results go some way to supporting these points, particularly around not
having the right skills; and smaller companies facing additional challenges to large companies in
closing these gaps.

While gaps in Ilhanagementand patenting siks were identified by SMESs, this was not one of the
largest gaps, nor were business and management skill gaps rated highly under commercialisation
strategy as we might have expected, given previous work in this area. We will want to test this
further in Phaserwo.

Although skills gaps were ranked fourth as a barrier to revenue growth, they are an area that can be
addressed more easily than can market structure, geography or policy related issues. And while the
survey respondents provided exampledraining and collaboration activity already in place, the
next phase of work needs to identify:
a. what measures need to be implemented to close the skills gaps across the value chain
b.K2¢ G2 YI1S 3INIRdzr 1Sa w2206 NBI Bidthejah2 NJ SE I Y LI
training, or should industry have a role in developing the educational content of the
undergraduate or postgraduate course? And which technical / functional areas should take
priority?

To answer these questions and inform the developmdmew initiatives to address the skills gaps
identified in this survey, there are a number of steps that now need to happen and will form Phase
Twoof the project:

1. Interview a sample of respondents to:
a. validatethe key findings with their perceptions anéews
b. test whether there are critical gaps in commercialisation skills, particularly IP
management, business and management skills as suggested in the literature
c. Ot F NATe 46KIG NBaLRyRSyda YSFIyd Foz2dzi we2o
coursesorap@ I OKSa KSt LI AYRADGARdIZ £ addzRSyda Ay
d. elaborate on other reasons for skills gaps and solutions for closing them
e. determine which features of the training system and employment environment may
contribute to the deficiencies identified.
2. dentify any case studies on people who leave tertiary educaty W22 o Madustrig &siig T2 NJ (0 K
Australian but also international examples where possible
3. Undertake broad consultation over the next few months, to build on the initial data.
4. Developand distribute a questionnaire targeting relevant educational institutions to explore:
a. Current courses on offer
b. Planned courses
c. 126 (GKSe& YI1S addzRSyida w220 NBIREQ
d. The nature of any industry interchange.

Thesedata will then be used to expand on the resultbhiseOne, reporton educational initiatives
in Phase Wo, and input to the developmerdf initiatives and remedies in Phaserge.
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Appendix A: Survey instrument

The survey will take about 3@inutes to complete. Please complete only those sections that are applicable to
you. Your participation in this study is voluntary. Your survey responses will be strictly confidential and data
from this research will be reported only in the aggregate.rfoformation will be coded and will remain
confidential. A copy of the final report will be available on the PIC website. Thank you very much for your time
and support. Highlight scoring tips with your cursor for more infomation. Start the survey nolicking on

the Continue button below.

Section A: Score each skill area against the parameters that head up each of the columns. Only some skill areas
may be relevant to your role. If not relevant leave blank. Score each cell between 0 and 5 dnly et

O=Low, 5 = High. Lowest scores indicate skills gaps and training priorities, highest scores indicate no gaps. All
paramters relate to local graduates unless specified otherwise. If you are a subsidiary of a multinational

company please answer fmothe perspective of the local business. . Click on View Full Screen to more easily

read the rows under each heading.
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1. Basic research and proof of concepictive Ingredient or NCE

synthetic chemistry

In-house Availability of |Anticipj[domestigsuitabilit [Match of |AvailabiliCareer|Rete [Staff ang
activity qualified staff fated |versus |y of new ty of up- |path |ntionlemploye
compared withlocally long |overseagdomestigdgraduateskilling |in- rate |r
outsourced term |major |vS s with  [program|house expectat
activity availalrelevant joverseagjob s in ons
ility of |qualificaiapplicanfrequiremhouse aligned
qualifigion 5 entie [and (money,
d staff job external role,
readines career
S opportu
nity)
Genetic
manipulation &
engineering
Medicinal &

Protein chemistry

Cell and tissue
culture

Extraction and
synthesis

Fermentation

Purification

Pre<clinical
toxicology

Stability testing ||

GLP for assay I
development and
validation

Instrument If
management /
verification

Data andstatistical ||
analysis

Other (please specill
in box below)

Other, please specify
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2. Clinical development

In- Availa/Anticipated |domestic [suitab|Match |AvailabiCaree|Reten|Staff
house |bility |longterm  |versus lity of |of new |ity of |path {tion |and
activity |of availability ofjoverseas |dome |graduatjup- in- Jrate |employ
compar|qualifijqualified staffmajor stic vsies with [skilling |house er
ed with |ed relevant oversgjob progra expecta
outsour staff qualificationjas  [require ms in tions
ced locally, applicment ie house aligned
activity ants |job and (money
readineexterna role,
ss career
opportu
nity)
Clinical development I I I I I I I i I I
planning
Investigator Brochure I I I I I I I i I I
preparation
Trial desgn I I I I I I I I I I
Provisionof and I i i i I i I i I I
documentation around dos¢
formulation(s) and trial
medicines
Clinicaresearch I I I I I I I I I I
Pharmacovigilance (local afl I I I I I I I I I
worldwide safety reporting)
Data mangement complian|l I I I I I I I I i
with international standardg
Biostatistics i i i i I i I I I I
Medical Witing I i i i If i I I I I
GCP i i i i I i I i i i
Other (pkase specify in box[ I I I I I I I I I
below)
Other, please specify
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3. Manufacturing and Quality Assurance

In-  |AvailabiAnticipgdomestisuitability Match of  |Availa|Caree[Rete Staff
house|ity of [ted londc vs o/s|domestic vs o/s|new bility |path |ntion[and
activit (qualifie term  |major |applicants graduates |of up-|in- |rate |employ
Y% d staff |availabifrelevant with job skillin [house er
comp [locally ity - qualifice requirement |g expecta
ared qualifie [tion progra tions
with d staff ms in aligned
outso house (money
urced and role,car
activit extern eer
Y al opportu
nity)

Bioprocesg,facility I I I I I I I I [t

design,process econ

GmP i i i I i I I i o

Compliance testing I I I I I I I I [t

Scaleup biolog. i i i I i I I I [t

Scaleup NCEs i i I I I I I I [t

Active material I I I I I I I I [Nt

design,mnfre,analysis

Process validation I I I I I I I I [t

QA systems I I I I I I I I [Nt

QGchemistry I I I I I I I I [Nt

QGmicrobiology I I I I I I I I [Nt

Compliance testing (GLFI I I I I I I I [Nt

GcLP, GmP)

Mnfg equip. & processes I I I I I I I o

Packaging I I I I I I I I [t

equip&processes

Packaging design I I I I I I I I [t

Formulation chemistry [ I I I I I I I [t

Other (please specify in || I I I I I I I [t

box below)

Other, please specify
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4. Regulatory

in- |availabilantici [domestisuitabiliimatch |availability of |career |retentio|staff
housefity of |pated |c versugty of |of new |up-skilling path i |nrate [and

activit (qualifie long |oversegdomestigraduatjprograms in  |house employ
y d staff |term |s majoricvs |es with house and er
comp [locally |availarelevanioverseajob external expecta
ared bility |qualificgs require tions
with of tion applicarment ie aligned
outso qualifi ts job (money
urced ed readine role,
activit staff SS career
y opportu
nity)

regulatory development |i [ [ [ | [ [ I I I
planning
regulatory affairs expertisel [ [ [ | [ [ | I I
in safety and efficacy
regulatory affairs expertisel [ [ [ | [ [ | I I
in manufacturing and ga
regulatory affairs expertisel I I I [ I I [ I I
in export compliance
other (please specify in ba|l I I I [ I I [ I I
below)

Other, please specify
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5. Reimbursement

in- availabifanticipadome |suitabilityjmatch of [availabilcareerretention |staff and
house |ity of [ted longstic |of new ity of |path |rate employer
activity |qualifie term  \versugdomestic|graduategup- in- expectations
compar|d staff |availabiloversegvs with job |[skilling |house aligned
ed with |locally |ity of Jas |overseas|requirem |progra (money, role,
outsour qualifie Imajor |applicant{ent ie jobjms in career
ced d staff [releval readinesghouse opportunity)
activity nt and
qualifi external
cation
health outcomes /  |f I I I I I I I I I
pharmacoeconomics
other (please specify |l I I I I I I i I I
box below)
Other, please specify
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6. Strategic Commercialisation

in- Javailabilanticipaj[domestisuitability |match of |availabilityjcareer |retentio|staff
houselity of [ted longc versugof new of up- path in-|n rate |and
activit (qualifie term  |oversegdeomestic [graduates [skilling  |house employ
Y% d staff |availabils major jversus with job  [programs er
comp [locally ity of |relevanfioverseas [requiremer]in-house expecta
ared qualifie |qualificgapplicants [t ie job and tions
with d staff [tion readiness |external aligned
outso (money
urced role,
activit career
y opportu
nity)

project management |I I I i I I i i I I

competitive intelligence]l I I I I I I I I I

analytical skills I I I I I I I I I I

fund raising and I I I I I I I I I I

investment skills

negotiating, closing andf I I I I I I I I I

completing deals

ip, licensing and patent] I I I I I I I I I

management

performance monitorind I I I I I I i I I

document managemenl| I I I I I I i I I

business planning I I I I I I I i I I

communication skills [ I I I I I I I I I

including business

writing

corporate governance || I I I I I I I I I

other (please specify inl I I i I If I I I I

box below)

Other, please specify
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Section B below comprises general questions about your organisation. The information that you provide here
will be used for segmentation analysis and to inform strategic recommendations.
1. Respondent name / Position (optional)

2. Organisation name (please supply to assist in analysis)

3. Organisation location (town / city)

4. Please answer the following in terms of number of full time equivalent staff.
Number of full time equivalent employees (FTES)?

How many have BSc, BPharm and related degrees?

How many have BSc (Hons), BPharm (Hons) and related dedrtmss) level?

How many have joint degrees e.g.Science / Engineering; Science / Law etc?
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How many staff have PhDs?

How many staff have other pograduate qualifications?

How many staff have other qualifications?

How many new full time staff members do you anticipate the organisation will have employed in five years
time?

More than one box cabe ticked

5. In what area/s does your organisation operate in Australia?

Basic research and proof of concegctive Ingredient or NCE

Clinical development

Manufacturing and Quality Assurance

Regulatory

Reimbursement

Early stage commercialisation eligensing / partnering / capital raising activities
Late stage commercialisation e.g. new product pricing and launching activities
Commercialisation support activities e.g. IP protection, business planning etc.
Other

CoNooA~LODNE

Indicate one only

6. What best describes your human pharmaceuticals business in Australia?
Active ingredient / contract manufacturer

Research based ie. patented drug pharmaceutical company
Generics based pharmaceutical company

Big biotech i.e. market cap > A$300m

SMEbbiotech i.e. market cap < A$300m

Technology transfer office

Contract research organisation

Contract lab organisation

. Venture Capital

10. Government (specify where in Other cell below)

©CoNoo~WDNRE
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11. Research institute
12. University

13. Industry association
14. Other

Leawe blank if not applicable
7. If applicable, what was your estimated total turnover in the year to 30 June 20067?

less than $250k

$250K- $1,000,000
$1,000,001- $5,000,000
$5,000,001¢ $20,000,000
$20,000,001 $50, 000,000
greater than $50, 000,000

ouhrwdE

y® 52 &2dz SELISOG &2dzNJ O2YLI yeQa lFyydzZt NBGBSydzs$S (2 AyC
1. Increase
2. Decrease
3. Remain the same
4.

9. Considering your company, please rank, starting from 1 as the most significant,|tvériglas barriers to
future revenue growth. If not relevant, leave blank.
Regulatory and compliance costs
Inability to outsource sufficient manufacturing capacity
Limited access to capital
Small size of domestic market/ access to overseas markets
Access to expertise in patent and intellectual property matters
Pricing and reimbursement environment
The skills gaps you have identified in Section A
Increased local and international competition
Lack of access to analytical testing, researctliorcal trial services

MAn® 52 &2dz SELISOG &2dzNJ O2YLJI yéQa SELSYRAGIINBE 2y wss5 o6
over the next five years to...?

1. Increase

2. Decrease

3. Remain the same

11a. What percentage (%) of the total expenditorethe new product development / commercialisation
process was outsourced in FY06?
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11b. What other key areas of the business are outsourced and why?

12. What training programs / collaborative activities with educational / research based institutions are
currently undertaken by the organisation?

13. With regard to ques. 11, what initiatives would you like to see introduced between the indungtry
educational /research institutions? (Do you support educational cadtdlars & time- of your employees?
How much? How many?)

Additional Comments?
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