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Executive Summary

1. Executive Summary

The UK life science industry is the largest in Europe, second only to the
United States. In Merseyside and Halton this sector represents a significant
knowledge base, with over 80 companies employing approximately 5,000
people.

Operational skill requirements are a moving target, with new technologies
presenting a constant challenge to companies to meet the ever increasing
demand of changing manufacturing processes. In order to become
competitive, the technical skills within the industry need to be regularly
reviewed and updated to ensure the workforce is skilled appropriately.
These skills are utilised by biotechnology, pharmaceutical and
biopharmaceutical companies. Without this capability, there is a serious
deficit in appropriate recruitment and retention as is highlighted by a
national report, published in 2005 by the Association of the British
Pharmaceutical Industry (abpi), emphasising the difficulty in recruiting good
candidates in manufacturing disciplines.

To address this issue within Merseyside and Halton, a number of key
stakeholder organisations agreed to specific actions required to raise life
sciences’ manufacturing skills capability.

MerseyBIO — the organisation responsible for leading the development of
the sector in the area — commissioned this work to :

a) identify current competence in technical manufacturing skills;

b) highlight the future importance of these skills according to the
industry;

c) map existing availability of specialist training to help address any
gaps in these skills.

The research involved 33 companies in total, which amounts to 42.8% of all
of those based in Merseyside and Halton and represents 2,895 employees.
Of the 33 companies involved in total, 24 took part in the full survey and 9
companies responded to a condensed version of the questionnaire.

This work was approached through initial desk research to identify existing
information on skills issues and to draw up a list of technical skills relevant
to the sector. Companies were asked to rate the current level of

competence in each skill between 1 and 10, with 10 being perfectly skilled.

A mean score was derived for each skill to allow for detailed analysis of the
exact current skills requirements. Individuals were also asked to state how
important they perceived each skill would be in the future. Mean importance
was then analysed for each skill and mapped against the mean score.

The mean was a useful way of highlighting the average scores according to
responses. As the analysis dealt with a relatively small number of responses
(24 companies) it has been difficult to derive any meaningful analysis on the
distribution of results. However, the median was also established for each
skill to highlight any skew. In the majority of cases, the median did not differ
significantly from the mean.

Pye Tait Limited 3 June 2006



Executive Summary

The work involved company employees who have an overview of staff
competence and also an understanding of the likely implications of any skills
gaps. Training managers and Directors in smaller companies were also
consulted.

A score of 7.00 was set at the level for which employers consider skills to be
satisfactory in meeting their business requirements. Skills where the mean
score was lower than this have been highlighted as areas of concern. Some
of these skills are also considered to be increasingly important for the future.
These skills have been highlighted as ‘actionable’ in that they are a priority
for future development. They are presented in scatter diagrams for each
level of staff in the main report: front line/operational staff;
technical/supervisory staff; and managerial staff.

A number of companies also answered additional questions on their use of
training and any issues experienced in accessing appropriate provision,
particularly training sourced from external organisations.

Results

The interviews identified 98 skills for front line/operational staff, 51 for
technical/supervisory staff and 29 skills for managerial staff (see appendices
for list of skills).

Companies’ Responses

The greatest proportion of skills gaps is evident for technical/supervisory
staff. A total of 43.1% of the 51 skills are currently scored at a mean of
below 7.00. 29.4% of all 51 skills are critical and require action, in that they
will also be of significant future importance to the industry. When additional
‘borderline’ skills are considered, this figure rises to 37.3%.

These areas of concern are mainly related to: use of Statistical Process
Control; identifying and addressing skills needs of staff; understanding of
environmental considerations; regulation and validation

A quarter of the 98 skills used by front line/operational staff are also in need
of development and 17.3% of these are actionable and critical (rising to one-
third of skills if those borderline are included). These include understanding
of the requirements of Good Manufacturing Practice and Good Laboratory
Practice. Setting up and operating automated equipment and controlling
process automation are also issues. Competence in effective virus growth
and fermentation is also a concern.

According to responses from the 24 companies involved in the research,
managerial staff are already skilled to a satisfactory level or above. Only two
skills are considered to be in need of further action in terms of appropriate
training. Measuring line efficiency and improving overall equipment
effectiveness are both an issue. Managers also need to improve their
understanding of potential hazards with airflow and filter sizes and the
legislation regarding waste routes and environmental impact.

It is important to consider that managers have in most cases been
commenting on their own skills and their colleagues at a similar level.
Because of this, the overall proportion of skills that already meet business
requirements should be treated with some caution.
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Executive Summary

Many areas of quality and regulation are currently a concern for life
sciences companies in Merseyside and Halton. Quality issues are partly
addressed by training appropriate staff in-house, which is the preferred
method of training. Training on regulation requires external resourcing.

A number of factors are driving the sector nationally as well as regionally
and at sub-regional level. These include: developments in automation and
technology; increase in market competition; and changes in demand for
products.

Despite concerns around the use of automation being expressed by
companies, training in this area has been very low over the past 12 months,
with just 4.9% of businesses training their staff in this area. Companies tend
not to use structured training plans but do use training when the need arises
and where time permits. Time and cost were highlighted by half of all
companies involved in this research as issues for accessing and using
training.

Surprisingly, half of the companies surveyed also deliver training to other
companies in Merseyside and Halton. All of those consulted expressed that
they have specialist knowledge that they could share with other businesses
in the country. This includes knowledge in manufacturing processes and the
production of specific products. However, funding would need to be made
available to cover the release of staff to work with other companies.

Training provision

A number of local universities and private specialist providers offer a range
of specialist skills development courses to companies within the sector.
However, a few of the skills identified as areas of concern in this research
do not appear to be covered very well by existing local provision. These
include: process automation and use of Statistical Process Control (SPC);
reviewing and making judgements on the effectiveness of processes; writing
reports; environmental considerations; and conducting in-house inspections.

Companies’ preferred methods of training include full-time courses attended
through provision off-site and training delivered ‘on the job’, conducted a few
days a week. Awareness and competence in regulation needs to be learned
through work-based practice to ensure that these skills are fully developed.

Three quarters of the technical manufacturing skills required by life sciences
companies are currently at a level that meets business requirements.

The remaining gaps including those for the future could be addressed
through short vocational courses or more focussed job shadowing offered
by Universities and other providers.

Immediate action is needed to ensure tailored training is in place locally to
help companies address the needs identified. However, before this can be
done, work is required to ascertain how they can best be supported in
accessing such provision, both in terms of investing in training and in
releasing staff where required. Companies also need to be made aware of
the opportunities available to them.

A series of key recommendations have been made to help achieve this.
These will involve input from a range of partners, including: the LSC, JET
South Liverpool, life sciences companies, and providers of training.
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Executive Summary

The recommendations are :

Canvas local life sciences companies to quantify demand to
help derive the scale of training required in Merseyside and
Halton - through courses in priority areas such as process
automation and use of Statistical Process Control.

Consult with the local provider network — including the
Universities — on their capacity to offer tailored training that
addresses skills gaps in key areas.

Ascertain where specific training may need to be introduced
and whether the skills need can be targeted through short
courses.

Consult further with companies regarding their preferred
methods of training and establish their awareness of any
financial support available to them.

Investigate the availability of financial resources to cover
release of staff from companies to allow for the sharing of
expertise with other businesses in the area.

Sector Skills Councils, the LSC, JET and the Regional Skills
Partnership should work to develop unitised and/or more
flexible modes of learning for staff — this work should inform
finalisation of the Sector Skills Agreements.

Set in place targets for providers to ensure training is
developed in line with standards - where this is funded by the
LSC - and also request evidence that knowledge has been
transferred to individuals.

Consider separate focussed discussions with Universities to
establish how modules can include a greater number of work
related elements, delivered in a form that is of practical value
to companies.

Re-use skills scoring questionnaires with companies every 18
months to help benchmark any changes in the level of skill.

Pye Tait Limited
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Introduction

2. Introduction

2.1 Introduction

This report presents detail on the existing skills levels of staff working within
life sciences companies in Merseyside and Halton. MerseyBIO — the
organisation responsible for leading the development of the sector in the
area — commissioned this work to help it:

a) identify current competence in technical manufacturing skills; and

b) map existing availability of specialist training to help address any
gaps in these skills

MerseyBI1O intends to use this detailed evidence base as a means of
ensuring that there is a systematic programme of training available locally.
This will be achieved in partnership with key bodies such as the Learning
and Skills Council (LSC) for Greater Merseyside.

It is important to note that this work has focused on manufacturing skills only
and excludes management development and leadership.

The Merseyside and Halton life sciences cluster consists of over 80
companies employing approximately 5,000 people with a further 2,000
employed in the science base of the region’s universities, hospitals and
research institutes.

The region is recognised as one of Europe’s leading locations for
biomanufacturing and more people in Merseyside go to work to produce
biopharmaceuticals for a global marketplace than anywhere else in Europe.

In 2005, a study was commissioned by MerseyBIO, the Learning and Skills
Council for Greater Merseyside and JET South Liverpool, into the skills
needs requirements and gaps in training provision of the life science
manufacturing sector in Merseyside and Halton.

This report provides a summary of the study and will be of interest and use
to the sector itself as well as those concerned with meeting the training
needs of the sector, including HE and FE Institutions.

The ability to recruit and retain staff is a notable feature of a successful life
sciences cluster. In 2002, the Life Sciences Sector Steering Group for
Merseyside identified the need for life science specific skills across different
professional levels in the region. In particular, it was recognised that there
was a growing demand and need for manufacturing skills consistent with the
growing manufacturing capability. This was currently not being addressed
by existing initiatives or providers of training and there was a real concern
that this could jeopardise the future growth of the sector.

Whilst some specialist training had been introduced by the larger
manufacturing companies in the region this was not available to smaller
companies or individuals.

Pye Tait Limited 9 June 2006



Introduction

In order to ascertain the current and future needs requirements and the
gaps in provision, a detailed skills capability and skills needs map of the
sector, with a particular focus on manufacturing, was undertaken.

This report provides detail on the existing skills levels of staff working within
life sciences companies in Merseyside and Halton. It highlights the current
skills training and identifies both current and future skills gaps that will
impact adversely on the sector. In particular, it identifies current
competences in technical manufacturing skills and maps existing availability
of current specialist training to help address any gaps in these skills.

The ultimate objective of this report is to provide partners with the
information needed to develop and implement a systematic and
comprehensive manufacturing training programme capable of addressing
the current and future needs of the life science companies and
organisations in the region.

It is important to note that this study has focused on manufacturing skills
only and excludes management development and leadership.

2.2 Life Sciences

Industry Snapshot

The UK life science industry is the largest in Europe, second only to the
United States, and accounts for one third of Europe’s early-stage life
science companies. The sector employs people in highly skilled, high
value-adding jobs at every level and the gdp impact of jobs in the sector is
calculated to be 3.5 times that of jobs in the general economy.

The life science industry is of critical importance to UK national economic
and scientific strategies, and represents one of the most important emerging
markets of the 21* century.

Merseyside and Halton

Merseyside and Halton possess a significant cluster of life science
companies encompassing a number of different business areas including
biopharmaceutical and pharmaceutical manufacture, diagnostics, clinical
foods and nutraceuticals.

Liverpool is recognised as one of Europe’s leading location for
biomanufacturing: a fact reflected by the cluster of biomanufacturing
companies in the Speke area, including global companies such as Novartis
Vaccines (formerly Chiron Vaccines), Eli Lilly & Co Ltd and MedImmune.

Novatis Vaccines (formerly Chiron Vaccines) specialises in
manufacturing vaccines and employs approximately 650 staff at its site
in Speke.

Eli Lilly & Co. manufactures medical drugs and vaccines primarily for
animals. It employs approximately 515 staff at its site in Speke.

MedImmune manufactures vaccines and employs approximately 160
staff.

Pye Tait Limited
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Life Sciences
Sector
Development

Such is the confidence in Liverpool’s expertise in biomanufacturing that in
2006 the National Biomanufacturing Centre opened in Speke. This 4100m?
facility is being supported through a £34 million investment, and has been
assisted by the North West Regional Development Agency. It provides the
facilities for carrying through a product from concept to manufacture, and is
aimed at smaller companies which struggle to pay for contracting out such
services. An Access Fund is also available to help Small and Medium Sized
Enterprises (SMES) to purchase services in biomanufacturing. Essentially,
this will support the sector by ‘speeding up’ the journey from research to full
scale manufacture and commercial exploitation.

Examples of other major life sciences companies in Merseyside are:

Unilever on the Wirral employ approximately 900 staff. This site deals
mainly with knowledge and new product development.

SHS International specialise in the manufacture and development of
clinical foods. They employ approximately 350 staff at their site in
Liverpool.
MerseyBIO is the Life Sciences Sector Development Organisation for
Merseyside. It was established to help stimulate business growth in the life
sciences sector by providing specialist advice and support to companies in
Merseyside. This is achieved through a number of different, but related,
activities:
Technology transfer and commercialisation support
Start-up and incubation
Facilities

Support to the local life sciences business community

Bringing together local companies and academics to create thriving
networks

Promoting Merseyside as a life sciences region beyond Merseyside,
the North West and the UK

MerseyBIO is developing growth opportunities in the sector, thereby driving
forward the prosperity of the life sciences industry in Merseyside.
Addressing skills requirements and gaps in training provision is an essential
component in the success of the sector.

The Merseyside Life Sciences cluster also involves the following
organisations:

University of Liverpool
Liverpool School of Tropical Medicine
Liverpool John Moores University

Royal Liverpool University Hospital

Pye Tait Limited

11 June 2006
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Manufacturing
within Life
Sciences

Liverpool Science Park
Estuary Commerce Park, Speke
National Biomanufacturing Centre

Clatterbridge Centre for Oncology/Clatterbridge Cancer Research
Trust

University Hospital Aintree

Royal Liverpool Children’s Hospital

Cardiothoracic Centre Liverpool — NHS Trust/Broadgreen Hospital
Liverpool Women’s Hospital NHS Trust

University of Liverpool Cancer Research Centre

Partnership for Learning

The Life Science sector is concerned with the development of products and
services derived from the study of living systems or the use of living
systems in research, development and manufacturing.

A number of labels are used (sometimes interchangeably) to describe the
industry or its components, including: ‘biotechnology; ‘bioscience’;
‘pharmaceutical’; ‘diagnostics’; ‘healthcare’; ‘medical technology’; ‘life
science’. There is no Standard Industry Classification (‘SIC’) code for the
industry.

Although there are potential applications for markets such as environment
and agriculture the main drivers in the life science industry relate to its
importance to human health and well-being. There remain significant unmet
medical needs which the sector has the potential to address, not only
improving human health but also the economics of preventative medicine
and treatment of illness. The developed world’'s changing population
demographics together with lifestyle-related medical interventions and the
disease burden in the developing world present major challenges and
opportunities for innovators and companies alike.

The life science industry sector has the potential to enable:

earlier identification of disease and susceptibility to disease;

development of targeted drugs with higher efficacy and improved
safety;

faster and more precise detection of pathogens;
disease prevention and eradication through vaccine development;

new modes of treatment for ‘untreatable’ conditions through
regenerative medicine, engineered tissue and stem cell therapies;

faster development of new medicines.

Pye Tait Limited
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Manufacturing Manufacturing within life sciences covers a number of different areas of a
Skills company’s functions including:

development of diagnostic tools

research and development (pre and post clinical trials)
primary manufacture

secondary manufacture

engineering of relevant equipment

underpinning requirements for quality control, regulatory
compliance and health and safety requirements

Manufacturing skills are required in a number of different processes
undertaken by biotechnology, pharmaceutical, and biopharmaceutical
companies.

Research has recently been undertaken by The Association of the British
Pharmaceutical Industry (abpi) on the skills landscape in the UK
pharmaceutical and biopharmaceutical industries. The results of this
research were published in the 2005 report, ‘Sustaining the Skills Pipeline’.

One of the trends that the abpi report highlighted was that life sciences
companies are currently experiencing difficulty in recruiting good candidates
into the manufacturing disciplines. This was put down to public perceptions
of the industry and a lack of awareness of the careers available. These
recruitment difficulties subsequently make it all the more important for the
existing workforce to continually develop their skills, knowledge and
expertise.

‘Drug discovery factories’ - specialist pharmaceutical screening facilities -
have stimulated a significant increase in identifying the number of lead
products taken forward for pre-clinical and clinical trials. This transformation
has been brought about by the use of high-throughput technologies and
automation. This 24 hour production has replaced laborious or time-
consuming manual processes, reducing costs and greatly increasing
throughput. However this requires new skills to be learnt and applied in the
workplace.

New and emerging technologies applied to clinical problems such as gene
array, nanotechnology, combinatorial chemistry, structural genomics,
proteomics, informatics and computational biology are all leading to
discovery of evermore potentially valuable clinical targets for drug
development programmes that enhance the study and treatment of
diseases.
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2.3 Aim

The aim of this work undertaken by Pye Tait Limited on behalf of
MerseyBIO was to investigate manufacturing skills requirements. By
reviewing the current skills levels and addressing training needs within the
life science sector, areas for future development will be highlighted in order
to ensure that this highly skilled workforce continues to grow and develop.
This will ensure Merseyside and Halton sustain its global competitive edge
in life sciences manufacturing.

2.4 Methodology

The research requirements of MerseyBIO and its partners - Learning and
Skills Council (LSC) Greater Merseyside and JET South Liverpool - have
been met using the following methodology.

2.4.1 Desk research and examination of learning provision

Desk research

The main priorities here were to highlight what information already existed
on issues with the current state of skills at national, regional and local level.
The necessary starting point was to conduct a desk-based review of all data
available via the Internet and hard copies of reports and other documents.

Specialist learning provision

Although the main focus of this work was to identify skills issues according
to companies themselves, this needed to be considered alongside the
current supply of training that may help to address any gaps.

At this initial stage, a list of providers known to offer relevant specialist
training was obtained from the project Steering Group. This list was then
enhanced as the research progressed, as additional information was
provided by life sciences companies.

Designing the consultation with companies

Involvement of life sciences companies has been the main priority for this
work.

The project Steering Group required very specific information on exact skills
needs. For example, rather than finding out about the level of competence
in using technology, greater detail was required to highlight the exact
issues, such as: controlling process automation and setting up automated
inspections.

There were also a number of other considerations:

1. the need to obtain very detailed scores for each skill from
companies;

2. the requirement for more qualitative feedback on the use of training
and any issues with availability;

3. to minimise the subjectivity of responses.

Pye Tait Limited
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Previous work undertaken by Pye Tait has been very successful in
developing this detailed set of skills and asking companies to score the
extent to which staff are currently skilled in these areas.

Drafting a list of technical manufacturing skills

It was critical to develop an initial list of the technical manufacturing skills
that are relevant to the sector. Skills were drafted for each of the three
standard levels of staff: front line/operational; technical/supervisory; and
managerial.

This exercise required considerable time, attention and reflection to ensure
that the skills for each level of staff were entirely relevant and well defined.
To meet this requirement, Pye Tait enlisted assistance of a specialist
consultant with expert knowledge of the life sciences sector. The skills were
drafted in consultation with this specialist and the project Steering Group.

A separate questionnaire was then designed for managing directors and
human resources managers who had some additional time to comment on
their use of training. This script was also used as the main focus for face-to-
face discussions.

The research aimed to involve staff who have a view of the competence of
employees within the company. It was important that these individuals were
also aware of the implications of any skills gaps on the development of the
company, considering factors driving the sector, use of training and how
they could be supported with addressing these issues. Individuals working
as training managers or in human resources were consulted in larger
companies. For the smaller companies in Merseyside and Halton, these
tended to be Directors.

Refer to figure 1 which illustrates the approaches taken to consult with
companies to assist with the research design and to gather data. This
figure also outlines the level and role of staff who were interviewed during
the skills scoring exercise and types of companies involved in the research.

Pye Tait Limited
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Figure 1: Consulting with Companies

FACE-TO-FACE

TELEPHONE INTERVIEWS

INTERVIEWS
DIRECTORS HUMAN RESOURCES
R&D DIAGNOSTICS CONSULTANCY MANUFACTURING

Pharmaceuticals
Clinical microbiology
products

Specialist
foods/nutracuticals
Drug formulation &
manufacture
Medical devices
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2.4.2 Survey of technical skills needs

The list of technical manufacturing skills, once agreed with the project
Steering Group, was then incorporated into a questionnaire which was
tested with seven companies.

A rating system was used of 1 to 10, with 1 as not at all skilled and 10 as
perfect. Again this approach has been used in previous studies and the
system of 1 to 10 works well for respondents as it is easy for them to identify
where to score skills they feel are currently poor.

The full survey phase involved 24 companies in the skills scoring.

Part two of the questionnaire enabled the honing down of the skills issues
by establishing:

factors driving skills needs

use of training

perceived barriers to accessing development

how specialist knowledge could be shared within the sector.

Encouraging involvement

Initially, some difficulties were experienced in engaging companies in the
research. This was mainly because of the time constraints placed on
companies to ensure their work is completed and therefore, there was little
time spare to assist with this study. To further support involvement in the
research, Pye Tait worked with the project Steering Group to:

Set up project web pages
Web pages were set up by Pye Tait specifically to give companies an
alternative means of scoring current skills needs and indicating future
requirements. These asked companies to provide their perceptions on 10-
15 headline skills which are central to manufacturing.

Promote the work at one of MerseyBIO’s networking evenings

Pye Tait also attended one of these evening meetings in October 2005 to
meet with companies and encourage participation in the survey.

Brief telephone discussions with training providers

As discussed, it was important for the work to also identify the scope and
suitability of training available to life sciences companies in Merseyside and
Halton. The research team conducted brief discussions with training
providers over the telephone to establish the range of technical and other
skills training available. This informed development of a master list of
training available (refer to appendix D).
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2.4.3 Analysis of skills and training requirements

Scoring skills data

For each skill, a mean score has been derived from all companies that
responded. These scores have been provided for each level of staff.

It bears repeating that these scores represent the employer or company’s
assessment of the current level of skill of their staff, at a given level of staff
and for a specific, defined skill.

The analysis dealt with a relatively small number of responses (24
companies), which renders robust and detailed statistical interpretation
impossible. All of the results from the quantitative analysis have, therefore,
been handled with this constraint in mind, using straightforward summary
measurements such as the mean and median of the scores.

The mean provides a simple summary of the scoring for each skill while
comparing this to the median permits the reader to gain a rough idea of the
distribution.

The data are not sufficiently extensive as to allow any of the more
sophisticated measures of skewness to be used (or, at least, to carry any
reliable meaning).

For practically all skills, the median did not differ significantly from the mean.
This data is highlighted in Appendix B.

Future skills

For each skill, companies were also asked to indicate whether this would
become more important to the sector in five years time. From these
responses, a separate mean score was developed to represent the future
importance of each skill.

In this way, Pye Tait was able to arrive at two separate mean scores for
each detailed skill relevant to the sector. The first was essentially an expert
(ie employer’s) view of the level of that skill in the existing workforce; the
second their assessment of how important that particular skill would be to
the company in the future.

The scores for the current skill level and the mean importance of each skill
were then mapped against each other on a scatter diagram. These are
included for each level of staff in the main body of this report.

Actionable Skills

Having gained an idea of the level of skill in the current workforce and of
employers’ views of the future importance of those skills, the next stage in
the analysis was to develop a method for ascertaining for what exact skills
the sector needed to take action and what the priority of that action was.

In effect, Pye Tait needed to identify at what level employers feel that skills
are satisfactory in meeting their business requirements. While a score of ten
out of ten would be extremely desirable in an ideal world, all employers
operate on a more practical definition of what is acceptable in a workforce.

Pye Tait Limited
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The level clearly differs from company to company and — depending on its
priority — probably from skill to skill, but, for the sector as a whole, one could
either take an arbitrary point below which a given skill was in need of
remedial action (for example, any skill falling below the mean for the sector
as a whole), or one could ask employers as a whole what they felt the
“satisfactory” level was. For this purpose, the Steering Group (composed of
senior and experienced practitioners) was selected as a proxy for the
industry as a whole.

The project Steering Group agreed that 7 could be considered to be the
level at which skills are considered to meet business requirements.
This report highlights where the mean scores are currently below this level
and therefore, identifies areas of concern.

On each diagram, attention is focused on the bottom right quadrant which
contains:

Skills that are currently below 7 AND that will increase significantly in
importance in the future

It is these skills that need to be prioritised to ensure the sector in
Merseyside and Halton is able to strengthen and compete effectively.

Within the report, skills that have a mean score of 7 or above are discussed
as meeting or exceeding the required level.

Mean scores presented in the scatter diagrams in the report have been
normalised. This is to provide ease of reference when comparing the
diagrams for each level of staff. Diagrams representing the actual mean
scores are included in Appendix A.

Review of additional feedback from companies

Qualitative responses have been reviewed to pull out the key messages
such as those regarding the factors driving changes in requirements for
skills. Detail has also been obtained on concerns for companies and the
sector as a whole in accessing the most appropriate provision to help
address gaps.

2.5 Profile of Respondents

In total, the research involved 33 life sciences companies. These account
for 42.8% of all those based in Merseyside and Halton. Twenty four
commented on the current levels of individual skills where relevant. A further
nine companies provided more detailed feedback on drivers and use of
training during face-to-face interviews.

Findings highlighted in this report represent 2,895 employees in Merseyside
and Halton.

The majority of manufacturing companies that participated in the research
were those that employed a total of 21 staff or more.

Refer to figure 2 for a breakdown of activity by size of company.

Pye Tait Limited 19 June 2006
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Figure 2: Company Size by Type of Activity
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Figure 2 illustrates how, not surprisingly, those involved in R&D and
diagnostics tend to employ a smaller number of workers. Companies
offering consultancy also operate from a small base of 10 or less staff.
Manufacturing companies taking part in the research are clearly the larger
companies with over one-fifth of these employing over 100 staff.

Companies were asked about their main areas of business. These are
summarised in figure 3, with examples of relevant skills used according to
the type of business.

The dominance of manufacturing companies is illustrated in figure 3 where
skills that are commonly used are for example, setting up equipment and
solving packaging problems. Consultancy and R&D companies each
equate to just over one-fifth of the sample involved in this research, these
areas utilising such skills as testing operations and writing technical reports.

Details of the areas of business across the four main types of company are
provided below.

Pye Tait Limited
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Figure 3: Profile of Respondents

Examples of Skills Used

Skills Area - Diagnostics Skills Area-R & D

* Managing an inventory * Following the relevant

* Ensuring equipment is cleaned process instructions

* Monitoring competence of staff * Writing technical reports

* Keeping financial records where required * Ensuring own actions protect
the environment

* Setting up systems for
managing quality

=
/a2

Skills Area - Manufacturing

* Setting up equipment

* Solving packaging problems

* Contributing to standard operating
procedures

* Setting up procedures for ensuring
manufacturing adheres to
regulations

Skills Area - Consultancy

* Capacity management

* Testing operations

* Drawing up principles for dealing with
the supply chain

* Providing advice and support for
implementation of quality systems

Manufacturing
Nearly half of life sciences companies surveyed are involved in
manufacturing — either primary, secondary or both. The majority are
involved in more than one area of business. Areas of manufacturing include:
Pharmaceuticals
Clinical microbiology products
Specialist foods/nutraceuticals

Drug formulation and manufacture

Medical device companies

Pye Tait Limited 21 June 2006
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R&D

Some companies offering manufacturing or diagnostic testing are also
involved in R&D activities to inform product development.

Diagnostic testing

9.3% of responses indicated they provide diagnostic testing. For these
companies, this tended to be the sole product or service they market to
customers. Although some R&D is involved, manufacturing is not.

Services provided cover DNA profiling and In Vitro Diagnostics (IVD) blood
testing — knowledge and technology that is accessed by clients who need
faster results than those offered through public healthcare.

Consultancy

20% of companies involved in the research provide consultancy to the
industry as part of their activities.

In some cases, companies initially started out in raising awareness of health
and safety regulations and quality guidelines as well as providing training in
the local area. Consultancy includes:

Conception and design to product realisation

Analytical testing

Compound safety
Turning to look at the types of company and their respective areas of
concern in relation to skills (refer to figure 4), for manufacturing companies,
among others, understanding of legislation regarding waste routes and

environmental impact, is identified as a concern. See figure 4 for examples
of the main skills areas of concern, by type of company.

Pye Tait Limited
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Figure 4: Profile of Respondents and Examples of Skills of Concern

Examples of skills areas identified as being of concern

Skills Area - Diagnostics

* Contributing to standard operating Skills Area-R & D
procedures * Ensuring statistical tests are
* Conducting an assessment of health, conducted

safety and environment risks in the * Understanding and use of
workplace Statistical Process Control

* Understanding of relevant
GMP

* Putting processes in place for
collecting data during routine
production

Skills Area - Manufacturing

* Understanding of legislation
regarding waste routes and
environmental impact

* Conducting statistical tests

* Putting processes in place for
collecting data during routine
production

Skills Area - Consultancy
* Use of specific EHS equipment

* Filling (ampoule, vial, syringe)

* Understanding of Statistical Process
Control

* |[dentifying skills needs of staff
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3. Results: Front Line/Operational Staff

3.1 Methodology

Scoring skills data

For each skill, a mean score has been derived from all companies that
responded. These scores have been provided for each level of staff.

It bears repeating that these scores represent the employer or company’s
assessment of the current level of skill of their staff, at a given level of staff
and for a specific, defined skKill.

The analysis dealt with a relatively small number of responses (24
companies), which renders robust and detailed statistical interpretation
impossible. All of the results from the quantitative analysis have, therefore,
been handled with this constraint in mind, using straightforward summary
measurements such as the mean and median of the scores.

The mean provides a simple summary of the scoring for each skill while
comparison to the median permits the reader to gain a rough idea of the
distribution.

The data are not sufficiently extensive as to allow any of the more
sophisticated measures of skewness to be used (or, at least, to carry any
reliable meaning).

For practically all skills, the median did not differ significantly from the mean.
This data is highlighted in Appendix B.

Future skills

For each skill, companies were also asked to indicate whether this would
become more important to the sector in five years time. From these
responses, a separate mean score was developed to represent the future
importance of each skill.

In this way, Pye Tait was able to arrive at two separate mean scores for
each detailed skill relevant to the sector. The first was essentially an expert
(ie employer’s) view of the level of that skill in the existing workforce; the
second their assessment of how important that particular skill would be to
the company in the future.

The scores for the current skill level and the mean importance of each skill
were then mapped against each other on a scatter diagram. These are
included for each level of staff in the main body of this report.

Actionable Skills
Having gained an idea of the level of skill in the current workforce and of
employers’ views of the future importance of those skills, the next stage in

the analysis was to develop a method for ascertaining on which exact skills
the sector needed to take action and what the priority of that action was.

7 or above = satisfactory Below 7 = requires action
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In effect, Pye Tait needed to identify at what level employers feel that skills
are satisfactory in meeting their business requirements. While a score of ten
out of ten would be extremely desirable in an ideal world, all employers
operate on a more practical definition of what is acceptable in a workforce.

The level clearly differs from company to company and — depending on its
priority — probably from skill to skill, but, for the sector as a whole, one could
either take an arbitrary point below which a given skill was in need of
remedial action (for example, any skill falling below the mean for the sector
as a whole), or one could ask employers as a whole what they felt the
“satisfactory” level was. For this purpose, the Steering Group (composed of
senior and experienced practitioners) was selected as a proxy for the
industry as a whole.

The project Steering Group agreed that 7 could be considered to be the
level at which skills are considered to meet business requirements
and for the purpose of this report is equivalent to satisfactory. This
report highlights where the mean scores are currently below this level and
therefore, identifies areas of concern.

On each diagram, attention is focused on the bottom right quadrant which
contains:

Skills that are currently below 7 AND that will increase significantly in
importance in the future

It is these skills that need to be prioritised to ensure the sector in
Merseyside and Halton is able to strengthen and compete effectively.

Within the report, skills that have a mean score of 7 or above are discussed
as meeting or exceeding the required level.

Mean scores presented in the scatter diagrams in the report have been
normalised. This is to provide ease of reference when comparing the
diagrams for each level of staff. Diagrams representing the actual mean
scores are included in Appendix A.

7 or above — skill is satisfactory
Below 7 — skill requires action

3.2 Summary

There were 98 skills identified for front line/operational staff.

74.5% of skills required by front line/operational staff are currently at
a satisfactory level according to life sciences companies involved in
the research

Individuals’ understanding of relevant Good Manufacturing Practice
(GMP) and ability to conduct checks against this, was perceived to
be good for the manufacture of proteins

Staff were also scored at a high level for collation and checking of

materials from the supply chain, preparing materials and use of
additional chemicals to create a chemical reaction

7 or above = satisfactory Below 7 = requires action

Pye Tait Limited
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Other good skills are filling and packaging, confirming components
and products and calibration of sensors/gauges and chart recorders

One-third of skills are of concern and also have been identified as
likely to increase in importance in the next five years — these are
‘actionable’ skills (these include borderline actionable skills)

Just over half of these actionable skills relate primarily to regulation
but also to quality

A good level of understanding and also the ability to adhere to
regulations such as GMP, GLP and FDA guidelines are absolutely
crucial in making sure companies stand up to scrutiny and avoid
variation or revocation of their licences

3.3 Satisfactory Skills

73 of the 98 relevant skills required by front line/operational staff are well
developed — scoring at 7.00 or above.

In summary, these cover:

- literacy and numeracy

- collation and checking of materials from the supply chain

- preparing materials

- use of additional chemicals to create a chemical reaction

- filling and packaging

- confirming components and products

- calibration of sensors/gauges and chart recorders

- understanding of relevant GMP and checking against this in
manufacturing proteins

Literacy and numeracy

Staff are already skilled to a good level in basic comprehension of literacy
and in conducting calculations. These scored an average of 8.55 and 8.41
out of 10.

Collation and checking of materials from the supply chain

Appropriate checking of orders is important for companies to ensure they
have the right amount of materials for R&D and manufacture.

Companies stated that front line/operational staff are already competent in
checking that the materials provided are as requested. They can also
manage data on the materials and equipment ordered and keep track of
what is outstanding. This is done effectively through collating orders and
checking against the inventory.

Crucial to effective checking is also an understanding of how to manage the
shelf life of materials, which is another area that is already completed
satisfactorily.

Staff are also able to check and control the temperature and humidity of
storage conditions for materials.

7 or above = satisfactory Below 7 = requires action
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Preparing materials

In terms of R&D, one particular skill is at a very good level. This is the
preparation of laboratory materials, equipment and resources. Clearly this is
key in setting up facilities for effective practice.

Creating a chemical reaction

According to employers, staff are good at using additional chemicals in
primary manufacture to create an exothermic or endothermic chemical
reaction. This needs to be done in a carefully controlled environment with
due consideration to health and safety.

Filling and packaging

As part of secondary manufacture, front line/operational staff are required to
conduct filling in an ampoule, vial or syringe. These then need to be
packaged into secure containers. This is one of the areas that is already at
a satisfactory level.

Confirming components and products

Individuals also demonstrate a competence in confirming components that
are used and also the final products. This is an important area of quality
assurance and it is encouraging that this is not an area of concern.

Checking quality of diagnostic kits

Companies that use diagnostic kits were clear that staff already possess
competence in checking these effectively.

Calibration of sensors/gauges and chart recorders

This skill is required to make sure that equipment is set up, programmed
and calibrated to a specification to make sure that various processes are
conducted in the right way.

Understanding relevant GMP (manufacturing proteins)
Conducting checks against GMP (manufacturing proteins)

The two skills above were scored at an excellent level - an average of 9 out
of 10 in terms of awareness of processes used in manufacturing proteins.

Understanding of relevant Good Manufacturing Practice (GMP) is critical for
life sciences companies as this ensures they are signed up to good practice
and are able to avoid any issues during inspection. Knowing what is
involved is not enough. Individual staff need to conduct checks where
relevant on a regular basis to support this.

7 or above = satisfactory Below 7 = requires action
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Dealing with the supply chain

Seven of the skills required for packaging are already at a satisfactory level.
These include managing an inventory which is an important part of checking
and reviewing stock. Staff also need to develop and communicate a plan for
production.

This involves managing the capacity available to record and store materials.
Companies are clear that this is done well. Stock levels are also reviewed
on a regular basis.

Materials are also labelled effectively and handled with the required care.

Sampling (raw) materials

Front line/operational staff are well versed in the requirements of sampling
materials, including raw materials, as part of R&D activities.

Setting up and operating equipment

Staff can also set up the necessary equipment for primary manufacture. In
addition, there is a good level of understanding of how to operate equipment
during secondary processes.

Ensuring the security of materials, including when on pallets
Quarantining materials

These skills are required to ensure effective storage of raw and other
materials. Quarantining of materials is particularly important to avoid cross
contamination.

Managing the line
Companies stated that individuals are competent in dealing with the
manufacturing line. They are scored at satisfactory level for removing the
product(s) from the line, cleaning the line, preparing it for the next operation
and loading the line.

Packaging during secondary manufacture
It is important that the product is marked and distributed safely. This area
appears to be sufficiently covered by existing skills. Individuals can conduct

overlabelling, batch number and expiry dating effectively.

They can also operate and clean packaging machines as well as carton the
product and insert leaflets.

The remainder of the satisfactory skills associated with manufacture are
highlighted in the table below.

7 or above = satisfactory Below 7 = requires action
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Table 1: Other Satisfactory Skills

Primary
manufacture

Secondary
manufacture

Regulation

Engineering

Cleaning and
preparing vessels

Loading the line

Dealing with unusual
occurrences
(regulation)

Understanding of
how to
monitor/analyse
efficiency of
equipment

Charging vessels
(manually or through
a vacuum)

Use of purified water,
sterile water, water
for injection, steam
clean

Maintenance of
purified water, sterile
water, water for
injection and steam
clean generation
facilities

Use of specific EHS
equipment e.g.
respirators, spillage,
dust extraction

Overwrapping as part
of packaging

Maintenance of
sterilisers and
autoclaves

Understanding of
filtration

Palletising the
packaged product

Milling and grinding
materials to correct
particle size as part
of preparation

Quality functions

Staff know how to follow the relevant process instructions. They also know
how to control, monitor and adjust the operation.

Other sufficient areas comprise washing in-between batches and products
to remove impurities and carry over. Staff can sample and undertake in-
process control measurements and tests as well as use autoclaves and
sterilisers.

Regulation

Individuals can follow detailed process instructions and keep the relevant
associated records. Crucially, they also comply with organisational safety
requirements.

One area of this includes the safe transportation of chemicals and by
products.

7 or above = satisfactory Below 7 = requires action
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30

June 2006




Results — Front Line/Operational Staff

ICT
ICT is at a satisfactory level for front line/operational staff, scoring 7.00.

Competence in use of computers and automation forms a crucial part of the
skills base in the sector. As stated in MerseyBroadband’s report on the use
of ICT in life sciences:

‘The growth in biotechnology companies accompanies and runs parallel to
developments in ICT and computer science. Advances in processing power
and increased memory...has enabled biotechnologies to excel™.

Important areas include statistical analysis and use of programme
automation, especially in computer systems validation.

Improving your own performance

This also received a mean score of 7.00. The ability of staff to continuously
review and act on their own ability to perform certain functions is a key skill
that is integral to all working practices. Clearly this is of critical importance
when, for example, considering the need to monitor and evaluate quality
processes and ensure effective validation techniques.

Communication, team working and problem solving

These are central to effective manufacturing within a safe environment.
Good communication and team working between operatives ensures there
is a constant flow of information on what is currently going on.

Part of this process is the identification of issues as they arise. However,
staff also need to be able to address these appropriately.

3.4 Gaps

3.4.1 Actionable Skills

Figure 6 (refer to page 34), highlights the ‘normalised’ scores for all the
skills required of front line/operational staff. The lower-right quadrant
contains those that have been rated at less than 7.00 out of 10 for skills
levels and are considered by companies to be of increasing importance for
the future.

These skills should be prioritised for future development to help ensure life
sciences companies on Merseyside are best placed to grow and compete
effectively.

Analysis of skills scores and future importance of skills

All companies gave scores for each defined skill per level of staff. This
represented their assessment of the level of skill held by their staff (low to
highly skilled). A mean score was then derived for each skill.

! MerseyBroadband (2005) ‘The Benefits of Broadband and ICT to Life Sciences on Merseyside’, p.3.
7 or above = satisfactory Below 7 = requires action
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Companies also gave an indication as to whether each defined skill per
level of staff would become more important (the same or less important) for
the sector over the next five years.

To ascertain the critical skills where action is required to raise skill levels in
the sector, the mean score for each skill was mapped against its mean
score for future importance. The outcome of this mapping exercise is
presented in scatter diagrams.

Normalised scores for skills and future importance were used for the scatter
diagrams to allow comparison across levels of staff. Each score has been
divided by the overall mean for all skills for this level of staff. 1.00 represents
this overall mean score. The scatter diagrams of normalised scores are
presented in the main body of this report. The nominal scores achieved are
presented on scatter diagrams in the appendices to the report.

Figure 5: Example Scatter Diagram

Level of staff - Mean Current Skill/Future Importance Equivalent to
mean score for
future importance

Normalised
1.30
Staff currently Staff currently
highly skilled highly skilled
1.20
Skills not rated Skills rated
high for future high for future
_ importance importance Equivalent
= 1107 to skill score
» of 7.00
é
E
O 1.00
Current skill Current skill
levels are low levels are low
0.90-
Skills not rated Skills rated
high for future High for future
0,60 importance importance
O.I85 0.I90 O.I95 1.00 l.I05 1.I10 l.I15

Future Importance

7 or above = satisfactory Below 7 = requires action
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Once all scores are plotted on the scatter diagram, identifying those which
should be prioritised for future development becomes a relatively simple
task. See the example above which illustrates the definition of each
guadrant where scores could fall.

The position of each defined skill when its mean current skill score and
future importance score are mapped against each other, determines
whether this skill should be a priority for future skills development for the
sector.

Each quadrant on the scatter diagram represents the current level of skill
and future importance of skills.

The Project Steering Group agreed that a current skill score of 7.00 could
be considered to be the satisfactory level at which skills are considered to
meet business requirements. Scores below this level are therefore areas of
concern.

An average is taken for the mean score for future importance, for each skill,
anything above this average is considered to be significant in terms of future
skills development.

Critical skills which require action are those which score low on current skill
levels and score high for future importance to the sector. These are
represented in the lower-right quadrant where the mean current skill score is
below a score of 7.00 and where future importance score is greater than the
mean score for that skill.

7 or above = satisfactory Below 7 = requires action
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Figure 6: Front line/Operational Staff: Actionable Skills
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Refer to the lower-right quadrant of the scatter diagram above to identify
skills that have scored below the satisfactory level (7.00) in current skill level
and high in future importance (above average). These are detailed below.

Those skills falling directly into the area of the diagram which represent
critical skills requiring action (below a skill score of 7.00 and higher than
average score for future importance), account for just over 17% of all skills
for front line/operational staff.

However, there are a number of skills which are identified as ‘borderline
actionable skills’. These fall just outside the critical area but due to their
borderline position, should also be considered for future development.

Combining the actionable and borderline skills, accounts for over one-third

of all the required skills at 33.7%. A large proportion of these (51.5%) are
concerned with regulation mainly, but also quality.

7 or above = satisfactory Below 7 = requires action
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Actionable Skills

23 Cleaning equipment

27 Understanding of relevant Good Laboratory Practice/Good Clinical
Practice (R&D)

28 Conducting checks against GLP/GCP (R&D)

34 Incubating a virus

35 Harvesting a virus

36 Potential inactivation of a virus

37 Protein separation

45 Fermentation

50 Controlling process automation

56 Understanding of relevant GMP (secondary manufacture)

67 Understanding of relevant GMP (secondary manufacture)

68 Conducting checks against GMP (packaging)

79 Understanding of FDA requirements, Material Resources Planning

80 Awareness of European guidelines about distribution and CE marking

81 Complying with FDA requirements for GMP

86 Monitoring of air standards and air pressure for validation/routine
production

91 Executing validation protocols

Borderline Actionable Skills

6 Resource management

8 Understanding of how to classify materials according to GMP (production
planning and ordering materials)

13 Segregating materials (warehousing)

17 Understanding of relevant GMP (warehousing)

18 Conducting checks against GMP (warehousing)

21 Testing operations

22 Testing materials

33 Inoculation

44 Separating and disposing of processing materials, by products and waste

57 Conducting checks against GMP (secondary manufacture)

63 Checking the weight of the product

74 Operating/setting up automated inspections

75 Carrying out environmental monitoring — air, water and surface sampling

78 Understanding of European GMP standards

89 Setting up automated systems to conduct validation/rejecting or accepting
product during routine production

90 Reviewing effectiveness of such systems

The following table (table 2), highlights the process skills for front
line/operational staff that currently have a mean score below 7.00 but are also
considered by employers to be of increasing importance in the future.

7 or above = satisfactory Below 7 = requires action
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Table 2: Front line/Operational Staff - ‘Actionable’ Process Skills

Preparation Control Completion
6: Resource management 21: Testing operations 26: Control of inventory/stock
13: Segregating materials 22: Testing materials 23: Cleaning equipment
23:Cleaning equipment 34: Incubating a virus 44: Separating/disposing of
74: Operating/setting up 35: Harvesting a virus processing materials, by
automated inspections 36: Potential inactivation of a | products and waste
89: Setting up automated virus

systems to conduct validation | 37: Protein separation
45: Fermentation

50: Controlling process
automation

57: Conducting checks
against GMP

74: Operating/setting up
automated inspections

Resource management

As well as managing an inventory, individuals in these roles are also
required to identify and address any issues with the supply. This is crucial
for making sure companies have the specified materials and equipment in
order to conduct R&D and to manufacture.

Segregating materials
In storing materials, front line/operational staff must have sufficient
knowledge on how to separate these out to store them safely, preventing
any damage or critical situations.

Testing operations and materials
An important part of R&D is the testing of operations and materials to
ensure that these are fit to specification and effective in producing the
intended product.

Setting up and operating automated equipment
Staff need to be able to put in place equipment for automating inspections.
This involves not only the knowledge in how to set these up but also the
ability to use this effectively. Individuals should also know how to conduct
automated inspections specifically for the purposes of validation.

In addition, skills are needed in the set up and use of PLC controllers.

Currently these skills are nearly developed but still have some way to go to
being at the right level.
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Controlling process automation

Companies that conduct secondary manufacture felt more development is
needed in process automation, specifically in controlling this.

Virus growth

Four out of the five skills required for effective virus growth need to be
strengthened. These relate to incubating and harvesting a virus. There is
also a need to be able to conduct inactivation of a virus and protein
separation.

Fermentation

Fermentation is the process by which the living cell is able to obtain energy
through the breakdown of glucose and other simple sugar molecules without
requiring oxygen.

This is a highly skilled process that requires a good understanding and
awareness of the different steps involved.

Cleaning equipment

The ability to clean relevant equipment is a key part of ensuring effective
operations in R&D. Employers consulted for the research were clear that
this area needs to be strengthened.

Separating and disposing of processing materials, by products and waste

When preparing materials in primary manufacture it is important that these
are separated from processing materials. Further work is needed to ensure
front line/operational staff are able to do this effectively.

High standards in quality and regulation form the basis for effective
manufacturing. These are essential for all aspects of the process covering
preparation, control and completion.

Good Manufacturing Practice

Understanding of Good Manufacturing Practice (GMP) and being able to
implement checks on this is a core function required of front line/operational
staff. Limited comprehension could result in the variation or revocation of a
company’s licence to manufacture medicinal products.

Good Manufacturing Practice (GMP) is about both product and quality
control and can be defined as:

‘That part of Quality Assurance which ensures that products are
consistently produced and controlled to the quality standards appropriate to
their intended use®.

2 http:/lwww.emea.eu.int/Inspections/GMPhome.html
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Products must be produced in line with the marketing authorisation or
product specification.

Employees working at different stages in the manufacturing process need to
have a very clear understanding of the requirements of the GMP and be
able to apply this knowledge effectively.

Inspections are carried out by the Medicines and Healthcare products
Regulatory Agency (MHRA) every two years. Failure to address identified
deficiencies can result in changes to the licence or this being withdrawn
entirely.

Good Laboratory Practice

This code of practice serves as a guide to companies to prevent and control
exposure to laboratory chemicals. It covers responsibility for: assessing,
planning and carrying out a process; safe storage of chemicals; emergency
procedures; and the ultimate disposal of all substances involved.

Staff need to strengthen their ability to conduct checks against these
measures during routine production.

3.4.2 Other Gaps

A smaller number of skills where competence is currently low — 7.1% of all
skills are not considered to be of importance in the future. However, these
still need to be addressed to make sure companies are able to operate
effectively in the here and now.

Control of inventory/stock (R&D)
Staff need to know how to monitor and control the inventory and stock

required for R&D. Companies have identified that this particular skill needs
to be developed further.

Conducting statistical tests

Status labelling
The majority of skills required of front line/operational staff in R&D are
already at a satisfactory level or higher. However, companies stated that
individuals are less competent in conducting statistical tests. In addition,
they would benefit from further development in status labelling.

Understanding of financial regulations
Further development is also needed in understanding what financial
regulations are in place and what information needs to be collected and
monitored to help ensure adherence to these.

Primary manufacture
Most of the other under-developed skills are concerned with primary

manufacture. These include:
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Inoculation as part of virus growth

Understanding of how to convert base into salt and then back again
as part of purification

Understanding of crystallisation

Cross-cutting themes

Areas of concern in quality and regulation are highlighted below. These are
referred to as ‘cross cutting themes’ because they underpin all elements of
dealing with the supply chain and R&D, as well as manufacturing. These
are skills required across all levels of staff.

Cross-Cutting Themes

89: Setting up automated systems to conduct validation

91: Executing validation protocols

87: Testing of filters for validation

74: Operating/setting up automated inspections

50: Controlling process automation

94: Understanding of how to monitor/analyse efficiency of equipment

56: Understanding of relevant GMP (secondary manufacture)

8: Understanding of how to classify materials according to GMP

81: Complying with FDA requirements for GMP

79: Understanding of FDA requirements, Material Resources Planning
75: Carrying out environmental monitoring — air, water and surface sampling
80: Awareness of European guidelines about distribution and CE marking
28: Conducting checks against GLP/GCP (R&D)
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4. Results: Technical/Supervisory Staff

4.1 Methodology

Scoring skills data

For each skill, a mean score has been derived from all companies that
responded. These scores have been provided for each level of staff.

It bears repeating that these scores represent the employer or company’s
assessment of the current level of skill of their staff, at a given level of staff
and for a specific, defined skill.

The analysis dealt with a relatively small number of responses (24
companies), which renders robust and detailed statistical interpretation
impossible. All of the results from the quantitative analysis have, therefore,
been handled with this constraint in mind, using straightforward summary
measurements such as the mean and median of the scores.

The mean provides a simple summary of the scoring for each skill while
comparison to the median permits the reader to gain a rough idea of the
distribution.

The data are not sufficiently extensive as to allow any of the more
sophisticated measures of skewness to be used (or, at least, to carry any
reliable meaning).

For practically all skills, the median did not differ significantly from the mean.
This data is highlighted in Appendix B.

Future skills

For each skill, companies were also asked to indicate whether this would
become more important to the sector in five years time. From these
responses, a separate mean score was developed to represent the future
importance of each skill.

In this way, Pye Tait was able to arrive at two separate mean scores for
each detailed skill relevant to the sector. The first was essentially an expert
(ie employer’s) view of the level of that skill in the existing workforce; the
second their assessment of how important that particular skill would be to
the company in the future.

The scores for the current skill level and the mean importance of each skill
were then mapped against each other on a scatter diagram. These are
included for each level of staff in the main body of this report.

Actionable Skills
Having gained an idea of the level of skill in the current workforce and of
employers’ views of the future importance of those skills, the next stage in

the analysis was to develop a method for ascertaining on which exact skills
the sector needed to take action and what the priority of that action was.

7 or above = satisfactory Below 7 = requires action

Pye Tait Limited 40 June 2006



Results — Technical/Supervisory Staff

4.2 Summary

In effect, Pye Tait needed to identify at what level employers feel that skills
are satisfactory in meeting their business requirements. While a score of ten
out of ten would be extremely desirable in an ideal world, all employers
operate on a more practical definition of what is acceptable in a workforce.

The level clearly differs from company to company and — depending on its
priority — probably from skill to skill, but, for the sector as a whole, one could
either take an arbitrary point below which a given skill was in need of
remedial action (for example, any skill falling below the mean for the sector
as a whole), or one could ask employers as a whole what they felt the
“satisfactory” level was. For this purpose, the Steering Group (composed of
senior and experienced practitioners) was selected as a proxy for the
industry as a whole.

The project Steering Group agreed that 7 could be considered to be the
level at which skills are considered to meet business requirements.
This report highlights where the mean scores are currently below this level
and therefore, identifies areas of concern.

On each diagram, attention is focussed on the lower-right quadrant which
contains:

Skills that are currently below 7 AND that will increase significantly in
importance in the future

It is these skills that need to be prioritised to ensure the sector in
Merseyside and Halton is able to strengthen and compete effectively.

Within the report, skills that have a mean score of 7.00 or above are
discussed as meeting or exceeding the required level.

Mean scores presented in the scatter diagrams in the report have been
normalised. This is to provide ease of reference when comparing the
diagrams for each level of staff. Diagrams representing the actual mean
scores are included in Appendix A.

There were 51 skills identified for technical and supervisory staff.

In total, 56.9% of skills required of technical/supervisory staff are
already satisfactory

However, this means that over 40% of the skills required by these
staff are in need of development

The majority — 68.2% - of skills gaps are expected to increase in
importance over the next five years

Technical/Supervisory staff are the only level of staff to receive
mean scores under 6 out of 10 for some skills. This is the case for
four skills. These are concerned with;

Monitoring data

Understanding environmental considerations in packaging
Understanding the use of Statistical Process Control (SPC)
Monitoring t