PHARMACEUTICALS EDUCATION COUNCIL

1. Executive Summary - Phase Three report

The Pharmaceuticals Education Council (PEC), was established in October 2003 as a critical
component of the Pharmaceuticals Industry Action Agenda (PIAA) to investigate pharmaceutical
workforce needs, assess skills gaps and work with Federal and State governments and tertiary
institutions to ensure that the Australian education system produces the personnel with the right
skills for this knowledge based industry. A Commonwealth-funded research project was established
which aimed to recommend steps that if taken will achieve a 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 June 30, 2008, was managed by
Ms Karen Dado of Mercury Advisory, Sydney and overseen by a steering committee of the PEC. The
principal activity in Phase One was a survey of skills gaps that was sent to a broad range and
substantial number of potential respondents across the biopharmaceutical sector, academia,
venture capitalists and government representatives involved in Health, Innovation and State
Development. Phase Two involved broad consultation with these groups in a series of workshops
held in four capital cities to review the findings from Phase One and discuss strawman models of
potential solutions.

From the work undertaken in Phases One and Two, the PEC Steering Committee concluded that:
e thereis a low awareness of career opportunities in the biopharmaceutical industry

o thereis a lack of understanding of the biopharmaceutical industry sector amongst key
stakeholders

e 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 needs, there is no consistent approach to
meeting current and future industry needs

e graduates lack the ability to undertake specific role-related tasks within biopharmaceutical
organisations.

e thereis insufficient industry involvement in developing the content and delivery of relevant
courses

e thereis insufficient opportunity for students to gain relevant work experience during their
studies

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

Phase Three involved extensive consultation, to review models of possible solutions for closing these
gaps:

e with key opinion leaders from 18 Australian owned SME biopharmaceutical companies

e with five sector specific recruiters.
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This Phase Three 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 Phase Three consultation and analysis are discussed in Section 3 of this report.
In summary:

e | n d u gapatity to employ people will almost double over the next five years

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

e 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 among, 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 number of job readygraduates. In specific
post graduate areas, including synthetic chemistry, biochemistry and pharmacology -
particularly with drug discovery and pre-clinical development experience —it is more difficult
to find Australian trained graduates

e Companies are willing to contribute resources and collaborate with other firms to address
these issues, and to develop solutions (in some cases only with non-competing companies
and in other cases with non-disclosure agreements in place first) and are willing to
contribute towards training in the form of developing course curricula, lecturing, marking
exams and providing internships

e Qverall, 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 form the basis of an implementation
plan. These are described below.

1.

Establish a national strategic framework for the future development of a biopharmaceutical
industry training system.

Establish a Federal Government- funded 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 role in championing the national
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 biopharmaceutical industry. 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. Government instrumentalities such as the Therapeutic Goods
Administration (TGA) and Department of Health and Ageing have as much interest in addressing
these skills gaps as does industry.

Within the existing training system, the CB should work with industry and academia to give a tick
of approval to 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 measurement framework will
need to be put in place to facilitate new entrants and exit of non-performers.

4. Provide Government- funded incentives to companies that take on students for work experience
placements - a type of apprenticeship or internship model and/ or taxation breaks for companies
for training. The placement program should be linked to achievement of agreed core education
content.

5. Provide Government-funded incentives to universities:
a)a “job r el evanc e dgvelogamd deliverindustry elevant edueation and
training courses in areas of high need, for example, by:

i integrating specific and 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:

e pharmaco-economics and commercialisation in commerce/economics
courses
e clinical development, regulatory affairs and pharmaceutical quality
assurance in relevant courses including: medical science, pharmacology,
pharmaceutical science and pharmacy courses
e intellectual property management, commercialisation and project
management electives in the above-mentioned courses
e formulation chemistry and engineering in pharmacy and chemical
engineering courses (skill set training which already occurs with the double
degrees e.g. BE/BPharmSc)
ii.  offering the specific elective units listed above as postgraduate diploma, masters or
honours courses for biopharmaceutical science and commerce/economics graduates
to enable upskilling of current graduates

b) an “expert usage premium” for involving

6. Raise awareness of the biopharmaceutical industry as an option for new graduates, for example
by:
a. introducing university career days in concert with industry
b. conducting pre-graduation employment interviews similar to 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 between industry and academia for

example by:

a. funding adjunct teaching positions for industry experts,

b. providing mentorship opportunities for industry-experienced 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 introducing an “expert ustyepatstpteachmbdulanit for
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 implementation plan is set out in Section 5. A significant implementation challenge will 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 skills supply system.

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

entailed.

Section 6 provides background information on the PEC and its governance arrangements.
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2. Introduction to Phase Three report

In this report we discuss the results from Phase Three, the final phase of the CASR project which
aims to achieve an understanding of ways to create a substantial increase in the scientific and
business workforce for the biopharmaceutical industry in Australia.

The aim of Phase Three was to propose and test remedies to address the needs and skills gaps
identified and reported on in the earlier phases of work. This phase was conducted 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 into careers in the biopharmaceutical industry
ii. interviewing industry-specific 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, to 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 outputs from steps A and B are discussed in this section. The implementation plan is set out in
Section 5.
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3. Phase Three findings

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

It was important to obtain quantitative data on science graduate numbers to compare supply with
industry demand. This took the form of desktop research and recruiter interviews.

I Findings from the literaturaeview

The focus of the work undertaken in Phases One and Two concerned industry demand for certain
skills, but it was also important to understand supply side issues. The findings from this research are
attached at Appendix A and summarised below.

These combined data indicate that implementation of recommendations made in this report should
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 rates have been 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 total science graduates (refer Table 2, Appendix A). Moreover, TER cut-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 Engineering and Technology (SET) Skills, which

include biopharmaceutically-relevant streams?, the pool of SET workers will shrink dramatically

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

potential recruitments at the other. Moreover, itis expectedthatAust ral i a’'s SET skill
face challenges from international demand for SET skills.

Overall, these results suggest that new initiatives introduced to close skillsgapsi n Austr al i a’ s
biopharmaceutical sector are unlikely to result in an oversupply of graduates in the market.

Moreover, the results support the view that science is less popular with students than other

disciplines, so initiatives aimed at increasing the attractiveness of science as a career option are

important.

? Audit of Science Engineering and Technology Skills, Department of Education, Science and Training, July 2006.
Biopharmaceutically-relevant streams include 6-digit ASCED codes for:
e  Biological sciences include: Biochemistry, Biology, Microbiology, Bacteriology, Virology, Physiology, Life, General
Sciences — Other
e  Other Natural Sciences: Medical Technology Medical Science, Laboratory Techniques, Pharmacology
° Life, General Sciences — Other
e  Chemical Sciences - Chemistry
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ii. 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:
e types and numbers of vacancies typically seen and filled per year
e the ratio of candidates to vacancies, is there an unmet need or an oversupply - for what skills
and by how much in absolute terms?
e industry's capacity to employ new graduates
e ratio of part-time to full-time positions
e how many graduates look for jobs in the industry (each year) and can't get employment -
which skill areas / qualifications are affected?
e the proportion of overseas to Australian trained graduates in the industry (or in specific skill
areas).

The results reported below are not statistically significant as there are not many recruiters operating
in this sector in Australia. However the findings provide useful insightintor e cr ui t er s’
shortages and gaps. Note that while some recruiters focused on filling senior and executive roles in
the industry, others focused on filling technical roles, many of which require TAFE certificates rather
than university qualifications. Skills gaps were reported across both of these groups.

Factors impacting supply

International experiencei s sought for the most senior ro
while more junior positions are typically filled by Australian graduates.

At the senior management level, gaps were said to commonly exist in business development, licensing
and commercialisation, such as optimising the exploitation of in-house intellectual property. One
recruiter stated that they placed between five and ten individuals each year in such positions, and that
for every one local person placed, two were placed from overseas. Another recruiter stated that they
recently had filled a Head of R&D International Licensing role from overseas. Commonly, senior
executives from head office (US and European) pharmaceutical companies in licensing and business
development roles were more suitable for such positions than local candidates who lacked the
international experience. Yet another recruiter stated that they needed to recruit overseas for senior
roles in drug development, regulatory affairs and for medical roles as companies sought international
experience, particularly with certain types of research.

One recruiter stated that they had four to five candidates per vacancy for scientific roles, dropping to
one to three candidates per vacancy for senior roles. There has been a trend toward more
QA/Regulatory roles being requested from industry, but there is a skills shortage in this area. There is
also an ongoing shortage of people with clinical and laboratory skills, which has 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 science i.e. scientists employed

in industry, are hard to fill, because it is difficult to find “ p eleowho can speak, read and write

English, have practical experience and commercialacumen” We wer e t ol d t hat t hi
whether the graduate is educated in Australia or not, that recruiting overseas does not help fill this

gap and many jobs are left unfilled. Recruiters stated that companies are looking for employees who

are commercially aware but that most current graduates are not.
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At the TAFE certificate level, there were also specific examples provided of roles where demand
exceeds supply:

e Laboratory technicians in for example: chemistry, molecular biology, food technology
e Technical Support

e Technical Sales and Customer Service

e Service Engineers

e lLaboratory Management

e Quality Control

e Quality Assurance.

One recruiter stated that they fill about 80 jobs in each area listed above per year, with about 50
candidates applying for each position. (This has dropped in recent times, from 100 candidates per
position).

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

e Regulatory Affairs 70-75%
e C(linical Research 50-80%
o Medical Affairs 60%

e Biometrics 75%

e QA/QC/Production 50%

e lab based 100%

e 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 are an 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 is fewer than one suitable and interested candidate for each role in
pharmaceuticals, especially in Regulatory Affairs and Clinical Research (typically there is one
candidate for seven clinical research roles); and that a typical shortlist comprises a single candidate.

In summary, there is unmet need in the biopharmaceutical industry across a range of skill areas,
roles and qualifications. Recruiters believe that 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 Phase Two 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 interviewed by 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 there are jobs in these fields. Botany, Zoology and
Physiology are oversupplied as is also the case with Sports Science and allied health courses.

Factors impacting demand for skills

The issues associated with matching graduates with opportunities in industry are not just supply side
driven. We were told anecdotally that from a class of ten to twelve science graduates per year, one
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to two individuals may become employed in the biopharmaceutical sector, so it appears that
demand side factors, including specific employer requirements, are also involved.

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

o The lack of science graduates with adequate practical skills or fluency in English —industry is
looking for technical and corporate fit;

o IndustryY s wi | | i n gme®gasluatesds vesy popr]withythe exception of lab based
personnel who are paid at the lower end of the salary scales. Industry prefers graduates with
1-2 years commercial experience wharethey do nc

reluctant to invest in training an individual who may then leave;

e Industry prefers combined degrees e.g. science/commerce, science/law, pharmacy/
commerce, combined with organisational behaviour courses teaching students to work
effectively but it values relevant work experience over and above additional qualifications,
particularly so with doctorates

e There has been a decline in traditional pharmaceutical "manufacturing" capacity in Australia,
with much of the requirement from small to mid size companies being contracted offshore —
supplying suitably qualified graduates will not in itself address this issue

e Fewer new roles are being created in the sector, again because of the reliance on
outsourcing, for example in toxicology and clinical. If suitably trained and experienced staff
were available in Australia, this reliance on outsourcing may be reduced. By contrast in other
areas, demand is growing e.g. for skills fuelled by the growth in drug discovery, particularly
in the area of biologics, pre-clinical R&D, clinical research, regulatory affairs and health
economics

e Very few part time roles are available —there has been a reluctance by employers to
acknowledge that part-time and job share for professionals are viable solutions. The
Regulatory Affairs and Clinical Research sectors are female centric 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

e Industry appears to have a preference for recruiting individuals with overseas experience,
particularly in the areas of IP and commercialisation

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

Addressing these issues

The recruiters interviewed believe that resolving many of the supply side issues and some of these
demand side issues require the following changes:

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

e entry numbers to relevant courses aligned with industry needs

e basic literacy and numeracy skills both practically and individually assessed

e good command of English as a prerequisite for all students

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

e flexible working policies in the industry, including job sharing arrangements

e commitment from industry to invest in upskilling and ongoing professional development
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e 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 the PEC Steering Committee met with Chief Executive Officers and Chief Scientific
Officers of SME Australian biopharmaceutical companies, as well as some suppliers to these
companies e.g. CROs, APl 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 global resource pool
within each company). We also wanted to:

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

These group meetings were held during April and May 2008 in Sydney, Brisbane and Melbourne. A
summary of these consultations is presented below, where common points have been grouped
together.

1. SME biopharmaceutical companies typically function as lean operations and require experienced

personnel who can multi-skill. Such organisations prefer:

e cross-disciplinary skills across the sciences

e experienced people out of “big pharma”, alth:
with moving to a small company which typically has a flat organisation structure

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

e commerciality, communication skills, people 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 training. In business development, research and 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 the Bachelor of Biotechnology courses do not produce graduates with practical experience
i.e. understanding of international competitiveness, the drug development pipeline, the FDA
regulatory process and development risks. Nor do the academics who teach these courses have the
practical skills required to impart this knowledge.

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

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

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

e the capability and capacity may only be available from a third party e.g. a particular animal
model is required

e 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 decisions and
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 no uniform view of the technical skills gaps, gaps are apparent in the following

areas:

e oral and written communication skills

e the IP management process, from capturing and adequate recording of IP to identifying the
commercial potential, determining geographical jurisdictions of value to the company and
managing the patenting process effectively , including 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 few people trained in Australia in these areas (some companies have
trained post-doctorates in-house to take on this role). Companies will always prefer
international experience in IP because of the nature of the business

e International commercialisation experience i.e. identifying the opportunities and negotiating
deals e.g. partnering, licensing

e the ability to delegate and project manage

e pharmacologists with drug discovery experience and experience working with animals

e pre-clinical development experience including safety toxicology, formulation etc.

e organic chemists, formulation chemistry

e clinical research assistants.

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

implement within smaller companies:

e in-house training places an unrealistic time and burden on the small number of scientific and
technical staff who have no training as trainers

e many biopharmaceuti cal C-lmumepactivity te ehgagd @ n 't have
student on work experience effectively

e acentralised approach to the delivery of training programs will be required to ensure that
they are viable

e some degrees are already focused on placing students in companies for work experience, as
discussed in the Phase Two report, whilst others are focused on providing training in
commercialisation

e Generation Y are viewed as being challenging
start at the bottom or do “lowly” tasks

e 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, consideration needs to be given to:

e the view that certain courses should 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

e determining what skills should be developed nationally as distinct from areas where it may
always make better economic and scientific sense to outsource off shore

o the role of preferential HECS and visas for training in specific skills areas

e the effectiveness of government incentives in changing behaviour: even if the right skills
were available domestically, companies might still choose to outsource offshore for time or
cost reasons.

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

Industry demand for sKills

To support our analysis of demand versus supply of skills, the 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) and show that
employment is expected to almost double in these companies over the next five years. The sample
(14 companies) included 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 was some under-recording 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 lack 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:

e noindustry experience

e no understanding of business drivers

e poor negotiation skills

e poor understanding of entrepreneurial risk

e poor IP prioritisation, to inform portfolio management decisions

e lack of drug development expertise

e poor understanding of chemicals as drug products

e lack of exposure to commercial activities in a corporate environment.
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Commercialisation skills were not relevant in the opinions of some respondents, who stated that a
lack of technical skills (requiring certification) constituted a greater gap than commercialisation skills.

Finally, respondents were asked their view on willingness to contribute resources (via paid staff time
and course costs) for staff to:
e contribute to course curriculum development
e attend courses
e give lectures
e mark exams
o work with competitors to develop skills gaps solutions
e support interns on work experience programs within the company (two-thirds of
respondents believed that this needs to be 6-12 months long to deliver real benefits, with
one respondent stating that they would support post graduate interns only).

Seven respondents supported contributing resources towards courses (one does so now); 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 non disclosure agreement,
others said with non-competes 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 sample, was 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:

e Companies interviewed have positive growth aspirations and intend to increase their
professional and technical staff by on average, 88% over the next five years

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

e There are a number of common views held by 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. There is a strong view that there is a sufficient number of science
graduates at primary degree and PhD level but an insufficient number of job ready
graduates. In specific post graduate areas, including synthetic chemistry, biochemistry and
pharmacology - particularly with drug discovery and pre-clinical development experience —it
is more difficult to find Australian trained graduates

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

e Overall, any recommendation resulting in an increased uptake and completion 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 web-based questionnaire to all biopharmaceutical
stakeholders (Phase One) and the face to face meetings held with them in Phase Two, the PEC
Steering Committee concluded that:

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

e thereis a lack of understanding of the biopharmaceutical industry sector amongst key
stakeholders

e 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 needs, there is no consistent approach to
meeting current and future industry needs

e graduates lack the ability to undertake specific role-related tasks within biopharmaceutical
organisations

e thereis insufficient industry involvement in developing the content and delivery of relevant
courses

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

e government sponsorship is seen as an important enabler of collaborative training initiatives
between industry and 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 informatatevelop measures to
raise awareness about careers in biopharmaceuticals 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 academiai ncr ease the “interface”
and academia, 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 rationalisatiaqlevelop courses that cover all aspects of
industry needs and avoid duplication of courses so that quality courses are offered with
components that address specific skills gaps

4. Work experienceopportunities — provide industry placements similar to those required to
complete Masters of Business degrees to develop job ready graduates, including:
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 recommendations 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
one response.

Seven strategic recommendations

5.

a)

Response
no.

Develop a national strategic framework for the future development of a biopharmaceutical
industry training system (5)

Establish a Federal Government- funded 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 role in championing the national
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 biopharmaceutical industry. 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. Government instrumentalities such as the Therapeutic Goods
Administration (TGA) and the Department of Health and Ageing have as much interest in
addressing these skills gaps as does industry. (5)

Within the existing training system, the CB should work with industry and academia to give a tick
of approval to those courses which (i) are producing graduates with skills readily accepted by the
national and international biopharmaceutical industry and (ii) structure and manage work
experience placements of students at companies. A performance measurement framework will
need to be put in place to facilitate new entrants and exit of non-performers. (1)(2),(3), (4, (5)

Provide Government- funded incentives to companies that take on students for work experience
placements - a type of apprenticeship or internship model and/or taxation breaks for companies
for training. The placement program should be linked to achievement of agreed core content.

(2, (3), 3

Provide Government-funded incentives to universities and TAFEs:
a “job relevance premium” incentive to
training courses in areas of high need, for example, by:

i integrating specific and 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:

e pharmaco-economics and commercialisation in commerce/economics
courses

e clinical development, regulatory affairs and pharmaceutical quality
assurance in relevant courses including: medical science, pharmacology,
pharmaceutical science and pharmacy courses
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e intellectual property management, commercialisation and project
management electives in the above-mentioned courses
e formulation chemistry and engineering in pharmacy and chemical
engineering courses (which 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 biopharmaceutical science and commerce/economics graduates
to enable upskilling of current graduates

b) an “expert usage premium” for i.nvol@3),#“dn@ i ndust

6. Raise awareness of the biopharmaceutical industry as an option for new graduates, for example

by:

a. introducing university career days in concert with industry D2

b. conducting pre-graduation employment interviews similar to those currently run by the law,
accounting and mining industries D, @

c. developing a career choice/guidance section on relevant industry websites Q)

7. Develop strategies to encourage seamless movement between industry and academic staff, for

example by:

a. funding adjunct teaching positions for industry experts

b. providing mentorship opportunities for industry-experienced 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. introducingan “expert usage p usennekpermtdteachfmodulesatn v ol v i n ¢
university. (2), (5)

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.

Phase Three report on skills gaps in pharmaceutical and biopharmaceutical industries 25



T
PHARMACEUTICALS EDUCATION COUNCIL
- TN
5. Implementation planning
The implementation plan outlining responsibilities and timing is set out in the table below.

Initiative Role/
responsibility
0. Establish a communication plan and circulate to relevant PIC Short
Federal Ministers
1. Developa national strategic framework, including a Government Short

detailed project plan (tasks, milestones etc.) for the future /industry
development of a biopharmaceutical industry training

system

2. Establish a government funded Coordinating Body (CB) t¢ Government Short
oversee the implementation of the national strategic /industry/
framework: academia

o recommend short term solutions to fill the
immediate skills gaps
0 encourage and enable industry/government
partnerships around specific skills needs
3. CBandg @SNY YSyid 62NJ] G23Si{KS CB/Government Medium
FLILINR @ £ ¢ aeaidsSy F2N) O2 dzNE
networks
4. Develop and implement policy for provision of Governmer Government/CB/ Medium
funded incentives to companies which take on tertiary leve industry
students in structured work experience placements
5. Develop and implement policy for provision of Governmer Government/CB/ Medium
fundedincentivesto universities to develop and deliver academia
industry relevant education and training courses in
predetermined areas
6. Develop an industry awareness program aimed at new  Industry, academia  Short

graduates
7. Develop strategies to encourage seamless movement Industry, academia  Medium-
between industry and academia (linked to no. 5 above) long
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Implementation challenges

A significant implementation challenge will 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 skills supply system.

The results of the job survey of SMEs indicated that companies are willing to work together to
develop solutions, (in some cases only with non-compete companies and in other cases with non-
disclosure agreements in place first) and are willing to contribute towards training in the form of
developing course curricula, lecturing, marking exams and providing internships.

It will also be important to be able to demonstrate to employers, training institutions and

governments that the economic, commercial and social returns will fully justify the investment
entailed.
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6. About the Pharmaceuticals Education Council and Grant
governance

The 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 (PIAA),
which was endorsed by the Federal Cabinet and launched in 2002.

The Pharmaceuticals Industry Council (PIC) has since been established to take forward the work of
the PIAA. Established in June 2006, the PIC is a unique forum for expert advice to Government. It
comprises senior executives from companies and industry associations from the three sectors of the
industry- biotechs, research-based and generics, which have a deep understanding of, and ideas for,
the investment attractiveness of Australia's pharmaceutical sector.

The PEC's overriding objectiveistoi ncr ease Australia’ s ability to i
needs of the broader pharmaceuticals industry and to ensure a consistent and coordinated national
approach to ensuring these needs are met.

The PEC comprises the following professionals from academia and industry:

Professor Graham Macdonald (chair)
Professor Gary Anderson

Professor Colin Chapman

Professor Ric Day

Dr Brendan Grabau

Professor Peter Gray

Dr Marisa Peterson

Professor Michael Vitale

Ms Sara Pantzer (secretary).

O OO O0OO0OO0OO0OO0OOo

The PEC established a Steering Committee to supervise the CASR grant, chaired by Professor Day.

The steering committee comprises:
o ProfessorRicDay-Pr of essor of Clinical Pharmacol ogy, L
e Professor Graham Macdonald (PEC Chair)
e Professor Colin Chapman —Dean and Director, Faculty of Pharmacy, Monash University
e Dr Brendan Grabau — Consultant
e Dr Marisa Petersen, CEO, ARCS
e Mr David Edmonds, Peptech (now Arana) and RACI
e Ms Sara Pantzer, Merck Sharp & Dohme (secretary).
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Appendix A: Findings from desk research

In this Appendix, data sourced from our desk research into supply and demand of graduates in the
biopharmaceutical industry is presented.

We reviewed the following data sources:
(i) Skills Utilisation of persons trained in Australia, Centre for Population and Urban Research,
Monash University, August 2003
(ii)  Audit of Science Engineering and Technology Skills, Department of Education, Science and
Training, July 2006
(iii) Department of Education Science and Training, 2005, Number of Student Completions by
higher education provider, Australian Government
(iv) Department of Education, Science and Training,
Undergraduate_Applications, Offers, Acceptances_2008
(v) National Industry Skills Report, Department of Education, Science and Training, May 2006
(vi) Centre of Full Employment and Equity, University of Newcastle; Working paper No.05-16,
Skills Shortages in Australia: Concepts and Reality, William Mitchell and Victor Quirk,
November 2005
(vii)  Skills Utilisation of Persons trained in Australia, Centre for Population and Urban Research,
Monash University, August 2003
(viii) Birrell, B., Dobson, I.R., Rapson, V. & Smith, T.F., (2004), Skilled Movements in the New
Century: Outcomes for Australizentre for Population and Urban Research, Monash
University, p. 15: from Australian Bureau of Statistics, Census 2001, customised matrix
(ix)  Science Industry Statistics, 2005, Department of Industry Tourism and Resources
(x)  The Future of Chemistry Study: Supply and Demand of Chemists, The Royal Australian
Chemical Institute, 2005.

Table 1 identifies number of student completions in graduate courses, showing year on year growth
in numbers of students completing science courses. Between 1996 and 2005 there was a 59 per cent

growth in bachelor degree-qualified persons in natural and physical sciences.

Table 1: Award Course Completions by Broad Field of Education, 1996 to 2005°

TOTAL STUDENTS
Natural and Physical Sciences 10,394 11,221 11,640 12,059 12,599 14,132 13,970 14,436 15,679 16,539 5.5%
Information Technology 9,208 10,077 10,599 11,133 11,778 14,824 18,487 19,106 18,095 18,270 1.0%
Engineering and Related Technologies 8,759 9,350 9,500 9,464 9,553 10,713 10,836 11,943 12,750 12,793 0.3%
Architecture and Building 2,906 3,167 3,410 3,685 3,674 3,842 4,168 4,260 4,183 4522 8.1%
Agriculture, Environmental and Related Studies 3,156 3,493 3,688 3,600 3,754 3,870 3,898 4,119 4,086 3,770 -7.7%
Health 20,150 21,137 21,393 20,968 21,373 22,653 23,935 24,465 26,204 26,556 1.3%
Education 22,001 22,320 21,729 20,285 20,637 21,282 23,344 24,747 25541 26,283 2.9%
Management and Commerce 31,078 35,945 39,925 43,013 47,459 53,077 57,520 63,090 67,045 70,134 4.6%
Society and Culture 29,314 31,884 33,248 34,442 35,535 36,608 37,931 41,124 44,143 44,517 0.8%
Creative Arts 8,211 8,880 9,063 9,337 9,468 10,843 12,252 13,971 14,716 15,795 7.3%
Food, Hospitality and Personal Services 26 28 29 31 33 28 36 34 25 28 12.0%
Mixed Field Programmes 25 28 29 29 30 0 0 0 0 0 0.0%

145,228 155,275 161,556 164,423 170,894 187,089 200,744 215,115 225,441 232,188

(a) Data for 1996 - 2000 have been mapped from field of study classification to field of education classification. See Appendix 8 for information on mapg
(b) The data takes into account the coding of Combined Courses to two fields of education. As a consequence, counting both fields of education for co
Courses means that the totals may be less than the sum of all broad fields of education.

3 Department of Education Science and Training, 2005, Number of Student Completions by higher education provider,
Australian Government
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However other data from the former DEST demonstrate a decrease in the number of students
undertaking science-related degrees over the last 15 years. DEST-collection methods have not
remained constant over this time making direct comparisons over this period difficult.

For example, in other data presented in Table 2, acceptances by discipline from 2001 until 2008 are
shown. Growth in acceptances in the Natural and Physical Sciences climbed from 11,421 in 2001;
peaking at 12,832 in 2004 when one in ten offers were for these disciplines. Since then acceptances
have been declining each year, to 10,228 or 8% of all offers in 2008. Acceptance rates have fallen
over this time from 71.5% to 67.8%, the latter being almost five points below the average
acceptance rate across all disciplines.

The Future of Chemistry Study: Supply and Demand of Chemists, The Royal Australian Chemical
Institute, 2005, also reports a decrease in both chemistry student numbers as a percentage of the
whole student population and actual chemistry student numbers over this period.

Table 2: Acceptances by discipline from 2001-2008"
2001 2002 2003 2004 2005 2006 2007 2008

Agriculture 3,148 3,501 3,840 3,805 3,024 2,877 2,785 3,731
Architecture 2,732 3,028 3,204 3,257 3,546 3,785 4,747 4,308
Education 10,713 11,951 12,164 12,410 14,778 15,491 15,171 13,807
Engineering 7,987 7,934 8,659 8,440 8,439 8,264 9,985 9,287
Health (Dental Studies) 224 276 266 395 487 630 646 663
Health (Medical Studies) 1,134 1,002 1,232 1,355 1,321 1,453 1,810 1,620
Health (Nursing) 6,341 6,808 7,253 7,726 8,191 9,373 9,788 9,677
Health (Other) 8,774 8,954 9,296 9,438 10,838 11,291 12,571 12,396
Information Technology 8,231 7,863 7,412 5,971 4,973 4,347 3,891 3,716
Justice/Law Enforcement 888 984 824 746 808 896 832 726
Law 5,425 5,588 5,987 5,503 5,937 6,278 6,623 5,672
Management/Commerce 23,397 22,150 21,983 22,205 22,785 22,440 21,951 20,472
Natural and Physical Science 11,421 11,956 12,974 12,832 12,437 12,333 12,031 10,228
as % of total 9.1% 9.4% 9.8% 9.8% 9.2% 8.9% 8.5% 7.79
Society/Culture/Creative Arts 34,427 35,117 36,952 36,227 37,337 38,332 38,223 35,283
Veterinary Studies 254 261 254 259 308 414 466 527
Food/Hospitality/Personal 24 10 16 18

Mixed Field Programs 179 153 188 421
Total 125,096 127,373 132,300 130,569 135,412 138,367 141,724 132,552
ACCEPTANCE RATE

Agriculture 67.6% 70.6% 75.2% 74.6% 70.3% 70.6% 72.2% 74.89

Architecture 73.2% 76.7% 82.6% 83.4% 76.8% 70.7% 82.1% 72.99

Education 76.1% 80.8% 83.6% 82.8% 79.2% 80.3% 79.3% 79.3%
Engineering 72.5% 72.9% 81.3% 80.2% 77.2% 72.3% 82.0% 71.5%
Health (Dental Studies) 68.9% 67.5% 63.9% 69.7% 61.3% 67.8% 63.3% 62.69

Health (Medical Studies) 58.3% 64.6% 69.2% 61.3% 56.9% 55.0% 59.6% 57.39

Health (Nursing) 77.8% 81.2% 85.8% 85.1% 74.7% 77.9% 75.9% 76.79

Health (Other) 70.6% 71.6% 72.8% 73.6% 71.5% 70.9% 72.3% 72.9%
Information Technology 77.9% 80.4% 82.9% 81.2% 77.8% 78.8% 76.9% 75.5%
Justice/Law Enforcement 69.4% 77.4% 72.6% 78.1% 74.3% 76.8% 79.3% 79.49

Law 72.1% 71.7% 78.6% 75.3% 75.0% 72.3% 72.3% 63.39

Management/Commerce 76.6% 76.9% 78.8% 79.6% 77.0% 76.0% 76.5% 74.09

Natural and Physical Science 71.5% 73.1% 77.7% 76.9% 75.3% 74.6% 74.9% 67.8%
Society/Culture/Creative Arts 73.8% 74.8% 80.3% 80.0% 76.5% 75.3% 77.1% 71.59

Veterinary Studies 63.5% 65.4% 64.5% 66.4% 64.3% 71.0% 70.7% 66.09

Food/Hospitality/Personal 66.7% 76.9% 59.3% 66.79

Mixed Field Programs 67.3% 61.9% 63.1% 66.7%
Total 73.9% 75.5% 79.6% 79.1% 75.7% 74.8% 76.2% 72.4%

4 www.dest.gov.au/sectors/higher_education/publications_resources/profiles/Undergraduate_App_Offers_Acceptances_2008.htm
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It was also important to understand whether these graduates were finding employment and
whether this was in core or related areas. Figure 1, Tables 3 and 4 show the results of analyses using
information gathered from the 2001 Census. Nearly 90 per cent of all such persons are in
employment. Most of those with degree-level qualifications are employed at the professional or
managerial level in occupations related to their qualifications.

Figure 1 shows for biological sciences the percentage of graduates who are employed overall, in key
or related occupations. Table 3 shows that 80% of biological sciences, 83% of natural sciences and
81% of medical sciences graduates were employed in relevant occupations at the time of the study.
Of these, 7% of graduates in biological sciences, 2% of medical graduates and 2% of natural sciences
graduates were employed in the Life Sciences sector.

Figure 1: Skills utilisation and employment of persons by degree type’
Persanswith Degree i Bidogical Sciences
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> Skills Utilisation of Persons Trained in Australia, Centre for Population and Urban Research, Monash University, August
2003
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Tableo Y w: All persons aged 15- 64 with Australian* qualification by detailed occupation

Per cent of persons with qualification * _ ”
@ a o3
% § 2 ) = ﬁ g
g2 8 53 £ o8 E g
s 2 2 & 2 Ely ® & 2
2 _ B8 £ 8 @ S|e =, L n £
©c , & g8 s 2 5 28 & S, e 45
s 8 ¢ 232 o8 & §8 2 2¢ ¢ 22| 3
ol ¢/ « 8 § > @ 2 £8g § al 4 25 3 95238 3
S| & 2 © 5 T w5 S E2 = 5825952 2 wWB8ELEl g =
of £ 5§ 8 2 ¢ S5, 2£5 § 883858 & £33 2 5
Qualification field Qualification level Sl 815 &8 & 8 22 388 35 gl25 el & & ER|lE S
Mathematical Sciences Degree/Postgraduate diploma 16,109 11 1 16 4 20 11 8 1 9 2| 84 3
Adv diploma & diploma & Certificate | 4321 10 7 15 9 77 3 14 8l 75 2
Other non-school qualification 496 6 1 3 3 6 1 1 77 6 14 12| 62 8
Total 17,037 11 1 15 4 20 10 8 1 9 2] 83 3
Physics & Astronomy Degree/Postgraduate diploma 6,540 11 1 1 1 12 12 1 16 13 1 1 4, 2 5 2] 83 3
Adv diploma & diploma & Certificate | 330, 10 1 1 4 8 12 5 2 8 5 12 8l 75 8
Other non-school qualification 190 8 2 5 5 2 11 3 3 3] 8 9 6] 67 6
Total 7,060 11 1 1 1 11 12 15 13 1 1 4 2 5 2] 82 3
Chemical Sciences Degree/Postgraduate diploma 14,4134 15| 14 1 1 3 3 10 13 4 1 5 1 7 3] 84 3
Adv diploma & diploma & Certificate | 3,610 16| 8 1 1 1 2 9 11 2 6/ 3 11 6] 79 4
Other non-school qualification 2,389 13| 6 1 1 1 7, 10 3 5 4 15 9 76 4
Total 20,414 15| 12 1 1 2 2 7 12 6 1 5 2 9 4 82 3
Earth Sciences Degree/Postgraduate diploma 11,021 11 30 3 3 3 6 9 1 1 5 2 6 3] 84 4
Adv diploma & diploma & Certificate | 1,419 9 3 2 2 1 9 6 3 11 11 17 5 80 4
Other non-school qualification 865 6 5 1 2 1 2 6| 12 2 6/ 7 13 11} 75 6
Total 13,309 10 26 2 3 3 5 9 2 1 6 3 8 4 83 4
Degree/Postgraduate diploma 26,154 8 8 5 6 3 2 10 12 4 1 5 1 11 3l 80 4
Biological Sciences Adyv diploma & diploma & Certificate | 1,161 6 3 1 4 1 2 3 7 17 2 8 3 17 4 80 3
Other non-school qualification 1,214 7 2 1 3 1 2 7/ 10 1 8 4 17 7 74 6
Total 28,521 8 7 4 6 3 2 10 11 5 1 6 2 12 3] 80 4
Medical Science Degree/Postgraduate diploma 11,849 7| 1 2 26 2 1 5 14 6 4 1 9 2| 83 3
Adv diploma & diploma & Certificate | 4880 6 1 7 1 1 6] 31 2 77 1 12 4 80 3
Other non-school qualification 4,030 5 3 1 6| 25 2 6| 2 16 9| 77 4
Total 20,750 6 1 2 17 1 1 3 11 15 1 5 1 11 4 81 3
Rest of Natural & Physical Degree/Postgraduate diploma 42894 11| 1 1 2 2 6 3 4 10 14 3 1 8 1 12 2| 83 3
Sciences Adyv diploma & diploma & Certificate | 3279 9| 2 1 2 2 1 1 2 10/ 18 3 9 4 13 4 83 4
Other non-school qualification 2,109 7| 1 1 1 1 1 1 7| 13 2 7/ 3 19 6] 70 5
Total 48,284 11| 1 2 2 5 3 4 9 14 5 1 8 1 13 3] 83 3
Agricultural, Environmental Degree/Postgraduate diploma 29,451 17 2 19 1 1 5 11 2 1 8 3 10 5| 87 4
& Related Studies Adv diploma & diploma & Certificate | 26,324 22 4 1 5 2 1 8/ 15 13 121 85 4
Other non-school qualification 62,744 19 1 2 1 5 23 12 19| 83 6
Total 118,514 19 6 2 5 2 7/ 16 12 14 84 5
Other fields of qualification Degree/Postgraduate diploma 1,448,587 11 4 16 34 1 77 1 10 1| 86 3
Adv diploma & diploma & Certificate IY 817,144 8 2 7 16 2 13 4 22 4 80 4
Other non-school qualification 1,911,71% 6 1 1 4 2 8 26 19 10 78 5
Total 4,177,44¢ 8 2 7 17 1 9 13 17 6] 81 4
* Percentage not shown if less than 0.5% of the persons with qualification level and field worked in occupatidrEmployed includes some who did not state their occupation.
*** Total includes some who did not state their labour force status. s | bid, 5
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T a b | eOccupationsof per sonswhaehighes (Audralian) qualification wasin Bidogica Sciencesbytimeof
qualification attainment, per centages’, 2001

DegregPosgraduatediploma Adv diploma& diploma & Othe non-school qualmcation
Catificatel V
Year of qualification Year of Qualification Year of Qualificaion

1996- 1991- 1986- pre 1996- 1991- 1986- pre 1996- 1991- 1986- pre

2001 1995 1990 1986 Total|] 2001 1995 1990 1986 Total] 2001 1995 1990 1986 Totl
Per sons
M anage's 3 8 11 15 8 2 4 5 10 6 5 2 8 8 7
LifeScientists 8 9 8 6 8| 6 2 2 3 3 1 5 2 2 2|
Env & Agric Sci 5 6 5 5 1 3 1 1 1 2 2 1 1]
M dlical Scientists 6 7 7 6 6 3 2 6 6 4 3 7 4 3 3
Restof Nat& PhysScienceProf 4 4 4 3 4 2 1 1 2 2 1]
Education Professonals 7 9 11 15 10 2 5 4 3 3 2 2 2 2
Restof Professonals 12 15 16 13 13 9 8 10 9 9 10 9 4 6 7|
M glical & ScienceTech Offica's 5 4 3 2 4 17 21 17 17 17 4 5 18 14 10
Restof Sci, Eng-rdated Assoc Profs 1 1 1 6 2 1 2 2 2 1
Restof AsociateProfessonals 4 7 6 6 5 6 10 9 8 6 11 8 8 8
Tradepasons 1 2 1 1 1] 2 5 1 3 4 5 3 5 4
Cleical, Sales, SaviceWkrs 15 11 8 8 11 21 17 14 15 17 20 23 12 16 17
Production Worke's& Laboures 3 2 2 2 3 5 7 4 3 4 11 3 10 4 7
Tomlamployed* ~ ~ ~ ~ " T T 7|7 T 74 T 85~ Té 83 80| 79 "8 78 79 8 "70 " 78 " 8 "7 74
Unemployed 5 3 2 2 4 5 3 2 3 3 10 7 2 4 6
Notinlabour force 20 12 13 15 16 17 11 20 18 17 20 15 17 21 20|
T otal with qualification ** 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Parsons 1038 401 296 &L %1% ko) 1 71 58 1161 3 10 157 %4 1210
M ales
M anage's 4 10 14 19 12 4 6 11 16 11 7 5 15 16 12
LifeScientiss 9 11 9 7 9 6 4 3 3 3 6 4 4 4
Env & Agric Sci 5 8 8 5 6 3 4 2 2 2 5 4 1 2
M dlical Scientists 5 6 5 5 5 3 4 3 2 5 4 1
Restof Nat& PhysScienceProf 4 5 5 4 4 4 1 1
Education Professonals 7 9 14 17 12 4 4 5 3 3 1]
Restof Professonals 13 15 16 14 14 10 15 15 13 13 9 15 4 9 9
M dlical & ScienceTech Offices 4 3 3 1 3 11 22 11 15 15 3 5 4 13 7|
Restof Sci, Eng-rdated Assoc Profs 1 1 1 1] 3 5 4 2 3 1]
Restof AssociateProfessonals 4 7 6 5 5 9 15 8 8 9 6 18 10 7 8|
Tradepasons 2 2 2 2 2 7 5 7 2 4 8 11 7 6 8
Clerical, Sales SaviceWkrs 11 8 5 5 7| 17 4 10 9 10 12 19 15 11 12]
Production Worke's& Laboures 5 4 2 2 3 7 11 8 6 7 17 6 9 6 10
Tomlenployed® ~ ~ ~ ~ ~ ~ T 7|7 T 75 T 89T T2 T8 T 84| T 82T "ol 88 T Bl & "0 T o5 T 8T T79° 778
Unemployed 6 4 2 2 4 4 4 4 5 4 12 4 4 6
Notin labour force 19 7 6 10 12 15 5 8 15 12 18 5 13 17 15)
T otal with qualﬁcaﬁon *x 100 100 100 100 100§ 100 100 100 100 100] 100 100 100 100 100
M ales 4291 221 1478 448 1248 108 o n 1% 450 13 & 53] 2% 55
Females
M anage's 3 6 8 10 6 1 3 6 3 4 3 3 3
LifeScientists 7 8 6 5 7 6 4 3 4 4 1 1]
Env & Agric i 4 5 3 2 4 3 1 1
M dlical Scientiss 6 7 8 7 7| 3 3 7 8 6 5 9 3 5 5
Restof Nat& PhysScienceProf 3 4 3 2 3 3 1 1 3 1]
Education Professonals 7 8 9 13 9 6 3 2 4 4 3 3 4
Restof Professonals 12 15 16 12 13 8 3 6 7 6 11 4 4 4 6
M glical & ScienceTech Offica's 5 5 4 5 20 20 21 17 19 5 4 28 14 13
Restof Sci, Eng-rdated Assoc Profs 1 1 1 1 3 6 2 3 3 1 1
Restof AsociateProfessonals 5 7 5 6 6 5 10 10 5 