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1 Introduction
The task for this study was to set out:

· Scenarios on employer demand to 2020;

· A summary of the type of skills required and;
· Analysis of projected shortages and gaps and recommendations to bridge these over the short, medium and long term.
The methodology has three stages:

1. Literature review on context, demand and supply.  The purpose of which is to capture all of the current papers related to composites within aerospace and marine. Researched and collated by Josanne Stewart, Cluster Advisor, SWRDA;
2. Four reports from Paul Shakspeare on current demand signal; and
3. A cover for the four reports detailing the scope and recommendations.
This paper sets out findings to date from the literature review with the final sections highlighting a current demand signal and recommendations.
2 The Context for the Study
The sectors being analysed include aerospace and marine.  These have been selected because they are the two major industries within the South West that are affected by composites skills needs.
What are Composite materials?

In their most basic form, composites are made from at least two materials that together produce material properties that are different from the properties of those materials on their own.  In practice, most composites consist of a bulk material (the ‘matrix’), and a reinforcement of some kind (typically fibres, particles or flakes), added primarily to increase the strength and stiffness of the material.

2.1 Policy Context
Recent policies and strategies that relate to this sector include:

	Level
	Strategy/Plan

	National or specific plans and strategies
	BIS (Nov) 2009, The UK Composites Strategy
NCN (Sep) 2009, Polymer Composites Sector – UK Skills report

GHK (Nov) 2009, Composites

	National Skills and Business Strategies and Plans
	Cogent (Feb) 2010, Sector Skills Assessment

Cogent  (Dec) 2009, Sector Skills Assessment - Summary Document

SEMTA (Dec) 2009, Skills and the future of Advanced Manufacturing
BIS (Nov) 2009, Skills for Growth: a national skills strategy for economic growth and individual prosperity
BIS (Nov) 2009, Higher Ambitions: the future of universities in a knowledge economy

	Regional strategies and plans
	South West Regional Skills Priority Statement (SWRSPS)

GHK (Feb) 2010, Identification of the National Spatial Distribution of Expertise and Excellence for Key “New Industry, New Jobs (NINJ)” Industrial Technologies

	Sub regional plans
	South West Composites Gateway - Provider Group, SW Composites Gateway - FE Knowledge Exchange Pilot


2.2 Stakeholder Context
The key stakeholders with an interest in these sectors include:
	Level
	Stakeholders

	National Government Departments
	BIS, DfE (formerly DCSF)

	Sector Skills Councils
	Cogent, SEMTA 

	Other national
	National Composites Centre (NCC), National Composites Network (NCN),  Composite Sector Skills Group (CSSG), British Composites Society (BCS), National Skills Academy for Emerging Technology – Composites (NSAET-C), 

	South West Agencies
	South West RDA, Skills Funding Agency, National Apprenticeship Services (NAS)

	Sub Regional Agencies
	South West Local Authorities, Local Employment Skills Boards (LESB)


2.3 The Sector Context
2.3.1 Targets for Aerospace and Marine Composite Sectors
According to market experts, the global industry for composites materials is estimated to grow in the mid-single digits in the next five years
.  The two sectors that will drive this growth are anticipated to be aerospace and wind energy, expected to grow by 15.6% and 13.3% each year respectively
.  Based on the market data available, the UK industry for composites is currently worth £1bn annually in terms of finished parts
.
Building Britain’s Future: The UK Composites Strategy

The composites industry stretches across different sectors such as aerospace, marine and automotive.  The UK Composites Strategy aims to create the conditions necessary where companies can beneficially work together across sectors and cooperate with each other to create such an industry.

Building Britain’s Future: New Industry, New Jobs

This report summarised the key next steps for advanced manufacturing as ‘the shift from metal to composite materials will provide vast commercial opportunities and will have important applications in the automotive, marine, aerospace, wind and wave, construction, oil and gas, and medical equipment sectors’.
Skills and the future of Advanced Manufacturing, December 2009
This is the first serious analysis by UK sectoral skills bodies of the skill needs relating to emerging technologies as opposed to the needs of existing sectors.  The report states that in addition to the manufacture of composites, the services related to aerospace will be changed by the increased use of these advanced materials, namely those companies involved in the maintenance, repair and overhaul (MRO), which will also be impacted by the use of the new materials.
The marine sector is made up of a variety of segments which include leisure craft, work boats, military craft, ships, speed boats and large yachts.  Composite usage is established in the traditional marine industries whilst other parts of the sectors (ship building) use traditional materials.  The drivers for composite usage in marine companies include performance criteria (weight, durability) with a move towards higher modulus materials, cost reduction and design.
2.3.2 Aerospace
Opportunities, constraints and the South West context include:

	Opportunities
	Through investment in automation equipment, combined with UK expertise in design, innovation and technology, British companies can produce cost-effective, world-class composite products – fit to compete with the best in the market.

	
	Strengths of UK:

· UK universities are leading academic R&D in composites, many regarded as centres of composites expertise
· Five regional Centres of composite Excellence with National Composites Centre opening 2011 in Bristol
· Technology Strategy Board’s Technology Programme is funding collaborative R&D in composites-related projects through “Grand Challenge”

	Constraints
	Fragmented structure – less incentive to invest in skills & technology – lack of coordination
Industry structure- SMEs, niche producers& large sector specific manufacturers – large up-front costs

Knowledge and technical transfer fragmented

New skills required at nearly all levels

	The South West
	South West has a ‘significant presence’ in aerospace composites due to:

	
	Its regional 

competitive assets:
	Industry leading on composite technology products such as: GKN plc – wing spars for Airbus A400M; AgustaWestland – composite rotor blades; Airbus – Next Generation Composite Wings

	
	Its Centres of Expertise:
	The Advanced Composites Centre for Innovation Science (ACCIS) at University of Bristol, Composite Structures Development Centre (CSDC) at Airbus, National Composites Centre (NCC) based at S-Park, Advanced Composites Manufacturing Centre (ACMC) at University of Plymouth.


Sources: The UK Composites Strategy Nov 2009
2.3.3 Marine
Opportunities, constraints and the South West context include:

	Opportunities
	Advanced composite technologies are now being explored and applied selectively in the UK boatbuilding sector, including closed mould processes such as resin infusion for hulls and decks and lightweight carbon fibre-reinforced polymer (CFRP) opening roof structures in motor yachts. 

	
	Strengths of the UK:

· A consortium (Babcock Marine, Frazer Nash Consulting and Bristol University) are currently seeking funding for research into the use of carbon hulls on boats and improvements to their resistance to ‘slamming’ (i.e. during planning).
· The use of composites within marine-defence is likely to continue to increase and there is also the potential for composite materials to play an important role in the marine-based renewable energy.

	Constraints
	· Although the region has a significant marine sector, many companies are using glass-reinforced plastic (GRP) materials.
· The region’s smaller marine companies have not yet adopted higher degrees of technology given their current product and market base. Those operating at the ‘traditional’ end of the spectrum rely on a ready labour pool, which has been enlarged by recent company closures and continues to benefit from those having progressed through the two regional Primes (Princess and Sunseeker) training schemes with sufficient experience to work in smaller companies.

· Marine employers see themselves at a distinct disadvantage to the aerospace and automotive sector when competing for skilled resource and in fact have seen those with composite skills in marine companies being lured to companies in those sectors


	The South West
	South West had a ‘Significant and combined presence’ in marine composites due to:

	
	Its regional competitive assets:


	The region’s two marine primes are now both raising technology levels and the associated skills base to enable greater competitiveness and increased product value. Although neutral or negative employment growth is forecast as a result of technology adoption, there will still be a significant skills input necessary to make the transition to the new technologies.

Princess Yachts is one of the companies in the successful consortium that has won the Technology Strategy Board’s Affordable Composites Manufacturing Grand Challenge.  The winning project ‘Inspirational Composite Technologies’ led by the NCC represents a cross sector approach to modern composite materials manufacturing methods.  Several companies and work streams are involved in the project, Princess is working with Bombardier Aerospace on parallel processing opportunities and is receiving financial support for its part in the project. 

	
	It’s Centres of Expertise:
	Marine Skills Centres (Poole, Plymouth and Falmouth)
In-house training facilities at Princess Yachts International (composites training facility at Coypool),  Sunseeker International and Norco GRP Ltd who are part of Sunseekers supply chain.


3 Demand
3.1 Main Drivers
Skills and the future of Advanced Manufacturing, December 2009 states that one of the main drivers for skills demand is technological – In 2007, £2.9bn was invested in aerospace R&D.  Critical technologies for the present and future development of aerospace are: the information technologies to manage an autonomous and smart vehicle; the development of lightweight composite materials and structure configuration to optimise vehicle performance; the technologies associated with the systems issues of life-cycle-cost, operation, and maintenance, are a driving force in the design of new aerospace systems; the technologies relating to environmental factors, such as the control of pollution and reduction of noise, will play an important role in future aerospace vehicles and systems.

What is the current demand for skills?
Demand remains consistently positive for engineers in the satellite, defence, UAV and consultancy sectors, specifically for knowledge of composites, due to demand for advanced materials within defence
.
Within the manufacturing sectors, the current skills needs identified are as follows
;

Automotive: Greater competence in CAD engineering, ‘crash’ durability and cost modelling skills, prototype development, project management skills and tooling and jigging skills.

Aerospace: Materials and process structures design, materials and process engineers, design and stress engineers for composite structures and people with large scale processing experience.

Marine: Carbon fibre specialists, laminators and knowledge of product and process techniques (problem solving, troubleshooting etc.)
What will drive future demand for skills?
In 2007, aerospace employers felt that over the next 2-3 years employees would need to acquire new skills or knowledge due to: introduction of new technologies or equipment, development of new products and services, new legislative or regulatory requirements and introduction of new working practices.  The UK Aerospace sector needs to have the skills to undertake research that will ensure a prominent position in aerodynamics and propulsion systems, advanced materials such as composites and advanced electric drives
.
According to BIS
, estimates of the future value of the UK Composite market in the

Construction and Automotive sectors, is at least £20bn, while the UK market for composite wind

turbine blades will be worth in excess of £5bn. Composites is also a fast-growing export sector.

Growth will be driven mainly by the big user industries – chiefly Aerospace and Renewable

Energies, where the material’s lightness and high mechanical strength find application in the

manufacture of aircraft wings and fuselage, and in wind turbines. With a few global companies

dominating this market (e.g. British Aerospace, Airbus, Boeing, Rolls Royce etc), the skills in the

supply chain are critical alongside technology transfer. Competition in skills for this emerging

sector will therefore be global as well. The deployment of composites in the automotive

sector currently lags that of the aerospace sector. However, as is the case with aerospace,

the dynamics of the large volume car manufacturing is global and competition for skills

will, accordingly, also be global. While the marine industry would also benefit

from composites technologies, it is widely predicted that this sector will be the last to be
penetrated by the technology.
What will be the future demand for skills?

Overall, aerospace employment is likely to decrease in the future due to movement up the value chain, productivity improvements and supply chain rationalisation. Taking into account

replacement demand, over the next five years there will be a net requirement for 8,000 new

entrants (1,600 people per annum) in management and technical occupations into aerospace in England.
 Expected demand is for 1,600 managers, 1,900 professionals, 1,300 technicians, 1,600 craft workers and 1,500 operators.

The aerospace sector will require 1,900 people (380 per annum) with Level 4+ skills; 500

managers, 700 professionals and scientists and 700 technicians over the next five years.

	
	Qualifications level required
	
	

	Higher Level occupations
	Postgraduate

(Level 5)
	Graduates

(Level 4)
	Total Level 4+

(5 years)
	Total Level 4+

(per annum)

	Managers
	100
	400
	500
	100

	Professional & scientists
	200
	500
	700
	140

	Technicians
	100
	600
	700
	140

	Total required (5 years)
	400
	1,500
	1,900
	380

	Total required (per annum)
	80
	300
	380
	


There will be increased demand for skills in all occupations, particularly highly skilled managers, professionals and technicians to address innovation and emerging technologies.

Technical skills - demand for high level general engineering skills, mechanical, electrical,

electronics and specific aerospace skills due to new product development that cuts across different engineering disciplines. Systems skills (design, modelling and integration) for high integrity systems, software (systems, modelling and simulation), mathematics, advanced materials engineering (lightweight, smart, electric and magnetic), diagnostic and prognostic skills, skills to support emerging technologies, exploitation of new product development, process excellence, research skills
.
Future skills requirements have been identified by the National Composites Network as
: Short

Term: processing techniques of hand laminating, infusion (vacuum forming) and pre-impregnation lay-up, need training support; Medium Term: the more advanced industries will have to be trained for automation, whereas the lower tech companies will adopt infusion/ pre-impregnation; and, Long Term: All industries will have to adopt automation processes and the skills associated with that.
Skills for Jobs: Today and Tomorrow The National Strategic Skills Audit for England 2010 reports that composites is the highest value-adding part of the polymer and plastics sector which has an annual turnover of just less than £20 billion and a GVA of £7.3 billion. In recognition of its value, Government is providing £64 million over an eight year period to the sub-sector to support research and development and is developing a Composite Strategy for the UK (BIS, 2009d).

The sub-sector needs researchers, innovators, technologists, designers and highly-skilled processing technicians with skills in the areas of manufacture, assembly, disposal and MRO (Maintenance, Repair and Overhaul) to ensure adoption of the technology and remain at the forefront of developments and world demand. In common with other constituent sub-sectors of the advanced manufacturing sector, the speed at which technology is developing necessitates the almost continual up-skilling of the workforce.
3.2 Adapting Existing Skills?
Some of aerospace’s short-term skills needs could be met from those redundant from other engineering sectors, particularly automotive, where there are skills related to supply chain, design and composites.
Aerospace supply chains extend across other advanced manufacturing sectors such as composites, nanotechnology and electronics, so there is a high level of competition for a decreasing pool of skilled workers and STEM graduates
.

3.3 New Skills?

Although aerospace training provision networks are fairly well established, emerging technologies will require new centres of expertise and training in specific technologies highlighted by the work of the National Composites Network
.
3.4 What the Literature Review Doesn’t Tell Us

The reports that are currently available are specific in relation to the aerospace sector, the skills arena and the advanced manufacturing sector; and composites is referred to in all of them.  The GHK report on composites is very informative, however, it does not reflect the skills issues facing industry.
The review does not tell us what the composite skills shortages are, how many, when, where, to what level, the current provision, the future provision and what the specific challenges might be.
There seems to be a lack of information on the marine composite skills issues; this may be addressed by the advanced manufacturing sector, although it suggests that there may be an opportunity to conduct some specific marine related skills demand signal work.

4 Supply
4.1 Labour market and skills analysis
The SWRDA Composites Draft Report July 2010 (Second Report) has drawn information from a BIS table to give Labour Market and Skills Analysis by market sector, place and core competencies.
	Spatial and sub-sector analysis
	Labour market and skills analysis

	Market Sector
	Core Composites Competence
	Place
	Number of Composites Jobs
	Forecast Emp't Growth Next 5 Y’rs
	Intermediate Skills (NVQ2/3) Estimated total over 5 years
	Higher Skills (NVQ4+) Estimated total over 5 years
	Major Skills Issues

	 
	 
	 
	Estimate
	Jan 2010 Baseline
	Short Courses
	Programmes / Quals
	Short Courses
	Programmes / Quals
	 

	Aero / Defence
	Consultant
	Bristol
	>150
	React to Market
	 
	 
	c.50
	 
	Graduate quality, CPD Course Availability

	Aerospace
	Primes and Tier 1s
	Bristol Area
	>1,500
	> 250
	c. 50
	c. 200
	>500
	>50
	Access to good Engineer recruits at mid to high level, CPD Course availability

	Aerospace
	 Maintenance
	Regional
	>25
	Positive
	c.20
	 
	c.20
	 
	Anticipated to be growth area as new fleets come on stream

	Supply Chain
	Component Manufacture
	Regional
	>500
	Neutral / Positive
	 
	c.30
	c25
	 
	Very market dependent, these figures should increase as a result of detail discussions

	Marine 'Primes'
	Leisure Craft
	Plymouth  Weymouth
	>1,000
	Neutral / Decline
	>250
	>50
	>50
	 
	Skills currently at Lower Levels, require access to Higher Level

	Marine SMEs
	Manufacture
	Regional
	>200
	Neutral
	 
	 
	 
	 
	Skills currently at Lower Levels, reliance on labour pool


4.2 Skills Shortages and Gaps
The NCN Technology Roadmap for Composites in the Aerospace Industry (June 2006) states the then current situation as:
· Skills shortage in material and process structures design

· Shortage of materials and process engineers

· Shortage of design/stress engineers for composites structures

· Shortage of people with large scale processing experience, including digital environment

· Need investment in developing capability infrastructures

· Insufficient numbers

The second stage to the NCN roadmapping procedure was to determine the ‘Future Direction’.  For skills this was:
· Better perception and recognition of engineering skills
· Improved joining technologies – fully bonded aircraft

· Specialist training tailored to meet company needs

· Must train more engineers

· Must pay engineers more
After mapping the future direction the report looked at the barriers to progress and possible solutions.  Under the heading of ‘Better perception and recognition of engineering skills’, the barriers and next steps were identified as follows:

· Barriers

· There is a mis-match of university courses with industries’ needs

· The industry need to promote their sector more effectively

· Next steps

· Assess what is available and exactly what industry requires

· Industry can use incentives to attract and retain people into the industry such as burseries and formal training schemes

· More work at the teenage level when students are making choices about their career

5 Summary of Key Issues
From the desk-based review of evidence, the following are the key issues that have been identified to date:

· Very little national and regional information is available on specific composites skills
· Complex area which cuts across many sectors
· Concept of ‘composite jobs’ is difficult to standardise across the range of company operations and different market sectors

6 Some Potential Solutions
A selection of potential solutions/recommendations/actions from the literature review are outlined below:
NCN Technology Roadmap for Composites in the Aerospace Industry (June 2006) identified:

· Better perception and recognition of engineering skills.  Courses offered and industry requirements are not matched.  A full survey of what is on offer and industries’ requirement should be carried out and effort put into correcting the situation.
· Generally composites should be ‘sold’ better.  Awareness of composites capabilities needs to be highlighted through improved education.

· HEIs should be encourages to cover composites in more courses.  HEIs should work with industry to incentivise and encourage people into the industry.

Cogent Sector Skills Council, Sector Skills Assessment Summary Document (Dec 2009):

· Direct action has been taken through Cogent’s Foundation Degree Framework, Working Higher.
· Working Higher is seeking to work in partnership with the SWRDA through the “Low Carbon High Skills Project” to strengthen the provision of level 4/5 skill straining in composites.
Composites Skills Strategy Group (last minutes dated 03/06/2010) has an action plan, which includes:

· Scoping of composites job roles
· Focus group to assist LMI plan and form the basis of a Skills Roadmap

· Producing a single suite of composite qualifications that are relevant to industry’s needs
· Reviewing the workforce development training provision to create a clear and simple provider map

Skills and the future of Advanced Manufacturing, December 2009 tells us:

· The Government is in the process of developing a cross sector UK composite strategy to be published in autumn 2010.  This will explore in detail the key challenges for sectors involved in the exploitation of composites and the most appropriate Government intervention.

· Issues to explore include:

· Ways to increase the availability of skilled composite engineers

· Ways to raise the awareness of the capabilities of composite materials

· Identify the steps necessary to help improve the UK’s capacity to produce composite structures cost effectively at the speed and volume required by key markets crucial to the UK’s economic future

SWRDA Composites Draft Report July 2010 (Second Report) proposes actions for the South West as:
· Continue definition of the region’s composites company baseline to provide economic information and greater understanding of industry capability and potential leading to future skills demand.

· Using the regional baseline list, liaise with established skills and business support bodies to work bi-laterally with each company using the most appropriate contacts.  This will develop more detailed skill demand forecasts based on the anticipated range of skills support solutions at all levels.

· Coordinate data collection and report findings and emerging issues.

7 And Finally

See ‘Landscape’ table at Annex 1 which shows an array of reports, organisations, projects, providers, centres of excellence and national skills academies which are all associated with the composites sector. 
This table is not exhaustive, but begins to form a picture of what is happening, both nationally and regionally and attempts to show what is funded and where there may be opportunities to influence and/or engage. 
In the southwest, we have an opportunity to influence the national composites skills agenda through the National Composites Centre (NCC) in Bristol.  The National Skills Academy – Process Industries also have an opportunity to add value and drive the industrial partners’ involvement through the current business plan submission to the Skills Funding Agency to include the composite sector.  For further reading and information, the following websites will provide useful information.

http://www.nationalcompositescentre.co.uk/
http://process.nsacademy.co.uk/
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Annex 1

Interim Report (June 2010)
Second Report (June 2010)
Third Report (August 2010)
Fourth Report (September 2010)
Cover document for Four Reports (May to September) Scope and Recommendations

Cover for Four Reports May to September 2010
Composites Skills Demand Signal
South West 

1. Scope
Four individual reports have been submitted to cover the development and conclusions of a Composites Demand Signal for the SW:

Interim Report

Brought together information from previous regional activity and proposed a definition of composites technology to assist definition. The difficulty of working in the field of emerging technologies was acknowledged.

Second Report

Requests from BIS to more accurately define need by sub-sector and location were met by a region-wide analysis of current composite activity and an assessment of the nature of activities undertaken. Trends in Skills Levels by SW sectors were identified with the conclusion that many would be at Technician level.

Third Report

A national Labour Market Intelligence event provided background to the proposed model based approach to greater definition of SW composites skills needs. Important conclusions are described to explain the difficulty of skill demand forecasting where there is limited industrial experience of the technology. Forecasts are able provided using estimates of current composites working populations factored by available market trend information.

Fourth Report

This report works towards the identification of future skills gaps by extending the model with information to cover ratios of skills levels and a breakdown of composites activities. Whilst underlying assumptions require continued validation, the resulting gap forecasts at an activity and skills level agree with anecdotal information acquired during industrial discussions.

2. Recommendations

Given that the Composites Skills Demand Signal is based on understanding and definition of the activities and staffing of companies currently active in the Sector, it is essential to maintain and increase this understanding by standardising and coordinating the collection of data by industry and representative bodies.

Taken as a qualitative as well as quantitative output, the skills gaps now identified indicate priorities for providers to take action. Provision must be coordinated to avoid duplication and omission, hence the importance of the role of the potential National Skills Academy for Composites working in conjunction with the National Composites Centre.

The SW demand should not be seen in isolation of national need and opportunities that will facilitate the availability of courses as well as provide increased market scope for SW providers. International need is also likely to emerge.

The obligation for industry to maintain the ongoing demand signal will continue up to and beyond the point of skills acquisition from FE, HE, Private and Industrial Providers.

Providers will become part of industry supply chains for emerging technologies as well as deliver benefit for individual learners. This is likely to require greater and more effective collaboration than has yet been achieved.

PS, September 24 2010

Interim Report June 2010
Composites Skills Demand Signal
South West 

3. Introduction

The brief report summarises the results of recent work covering the current and potential need for skills to support the forecast market growth across industries involved in the design and production of composite components and structures in the South West.

This information has been sourced in the following ways:

1. General desk research.

2. Through skills demand workshops held with the regional aerospace cluster.

3. By a number of cross sector company interviews conducted as part of the South West Composites Gateway project.

4. Work with the growing industrial membership of the new National Composites Centre to be located in Bristol.

It is clear that the resulting information has a strong aerospace influence. This reflects the current situation of the SW where aerospace together with a significant marine presence make up most of the composites business activity. There are important other supply chain activities, however they are less numerically significant at this stage.

4. Composites Scope

In line with the UK Composites Strategy, the focus of investigation is in areas of medium to high composites technologies where this is defined by both the materials employed and their conversion in manufacturing processes. In this context closed moulding of boat hulls by resin infusion techniques is included along with the more obvious carbon based processes and products. Hand laminating using liquid resins in open moulds is not.

Although the latter is clearly of some importance to the region, such businesses are now under threat from tightening environmental controls and economic pressures from low labour cost countries. There are also strong reports from this section of the industry that a further severe constraint is that of recruitment into unattractive working environments, therefore it is unlikely that significant skills need would be found.
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5. Estimates of Current Regional Composites Workforce
This section is based on the company interviews supported by desk research. It is incomplete at this stage and in many cases requires further confirmation. It is included solely to provide indicative figures of numbers employed and the relative importance of the three work areas of:

1. R&D, Design and Assessment

2. Technical Support, QA and Testing

3. Manufacturing and Assembly
These do not relate to skills levels.

Composites Specific Personnel

	
	R&D
	Tech Support
	
	

	End 2009 Figures
	Design &
	QA
	Manufacture
	Comment

	
	Assessment
	Testing
	& Assembly
	

	
	
	
	
	

	Agusta Westland
	40
	
	110
	

	Airbus CSDC
	110
	10
	
	

	Airbus Filton
	200
	50
	 
	tbc

	Atkins
	90
	
	
	

	Aviation Enterprises
	4
	
	11
	

	Beagle Aerospace
	1
	1
	6
	

	Dowty Propellors
	15
	15
	80
	

	GKN Filton
	30
	20
	150
	tbc

	Composites Integ'n
	3
	2
	5
	

	Tods
	18
	14
	100
	

	Polymeric
	10
	8
	40
	tbc

	Frazer Nash
	30
	 
	 
	tbc

	Retrac
	
	
	25
	

	Princess
	6
	
	400
	

	Sunseeker
	15
	 
	400
	tbc

	
	
	
	
	

	Indicative Totals
	550
	120
	1330
	


Caveats

It is believed that uncaptured information will tend to belong to manufacture and assembly, with relatively small numbers of design missing, many of which will represent very small companies and individuals.

Many more staff at all company levels will require some skills to enable them to work with the new materials.

There is little short term low level skilled resource shortage across the sectors with some evidence of work being sent offshore as a result of labour rate differentials in lower technology processes. At the same time rapid growth in demand for appropriately skilled personnel has not been met in the Bristol area with similar problems reported elsewhere.
Recommendation
A complete survey of SW companies should be conducted as a stock-take of current situation and need based on the initial work of the SWCG. This should integrate with any further UKTI work on the overall composites supply chain.
6. Aerospace Sector Composites Skill Demand Signal 2008

The following table summarises the collaborative view of the region’s Prime and Tier 1 companies supported by a range of supply chain businesses.

	Skill
	Level
	How Many
Annually
	When
	Who


	Additional Assembly Personnel - Composites
	3 / 4
	50s

then

100s
	2009

During ramp-up
	Probably new to industry

	Additional Materials Scientists - Composites
	3 / 4 / 5
	20s @ L3

10s @ L4/5
	Growing


	Newly qualified

	Additional Integrated Design and Process Engineers
	5
	10s
	Immediate and growing
	Graduate entry


	Material Properties and Design Principles
	4 / 5
	50s
	Ongoing for 3 to 5 years
	Current personnel

	Stressing of Composite Components
	4 / 5
	50s
	Ongoing for 3 to 5 years
	Current personnel

	Impact, Failure and Damage Tolerance
	4 / 5
	50s
	Ongoing for 3 to 5 years
	Current personnel

	Composite Manufacture
	4 / 5
	50s
	Ongoing for 3 to 5 years
	Current personnel

	Composite Machining / CNC
	3 / 4 / 5
	20s
	Ongoing for 3 to 5 years
	Current personnel

	Manual Lay-up
	3 / 4
	20s
	Ongoing
	Current personnel

	Automated Lay-up
	3 / 4 / 5
	20s
	Ongoing
	Current personnel

	Testing, Inspection and Certification
	3 / 4
	50s
	Ongoing
	Current personnel

	Repair of Components and Assemblies
	3 / 4
	20s
	Ongoing
	Current personnel

	Procurement and Logistics Support
	3 / 4
	50s
	Immediate
	Current personnel

	Composite Materials Familiarisation
	All
	1000s
	Immediate
	Current personnel

	Digital Product Technology and Application
	All
	100s
	Growing
	Current personnel

	Environmental Management
	All
	100s
	Growing
	Current personnel


The table is split into a top section of new entrants with the remainder covering new skills for existing personnel.

Commentary

In the period since the workshop date, the anticipated ramp up in demand has been deferred by about a year with a consequent reduction in immediate need. In addition, some of the demand for new personnel has been translated to conversion training for existing staff because of unforeseen downturns in established business streams. We need to monitor the effects of any upturn closely to avoid continued loss of jobs from the region.

A number of the additional skill areas have not yet been addressed, in particular the wide need for familiarisation, design and manufacturing skills throughout organisations now moving into greater adoption of composite materials. There is a risk that the lack of a basic understanding of the materials will impact future performance.

7. NCC Membership Skills Feedback
The founding members of the National Composites Centre have been approached to forecast their individual company skills needs. The following is drawn from those who have established composites activity and is based on their expectation of increased use of the materials. Some have yet to develop a significant composites capability and are therefore not able to provide a considered response ahead of participation in technology development programmes.

2013 was taken as a convenient future date, assumed to be after the anticipated increase in the take up of materials. The annual figure is the number of individuals taking part in a training event, the majority of which are anticipated to be short courses.

	Work Area
	Skill Level
	2013

	Design
	Operatives
	0

	Specification
	Technical
	280

	Analysis
	Prof
	60

	Prototyping
	Operatives
	0

	Productionisation
	Technical
	60

	
	Prof
	15

	Manufacturing
	Operatives
	200

	Shop Floor
	Technical
	120

	
	Prof
	15


NCC Members skills need summary

Where companies have identified the need for apprentice intakes, these are at a Higher Level and do not yet take the form of qualifications related only to composites technology. This reflects the current preference in larger companies to recruit and train broad based engineers before providing in-job professional development to deliver specific skills enhancements for the business.

Supply chain companies are likely to require more composites specific input as discussed in the next section.

8. Qualitative Summary of Skills Needs
From Third Aerospace Demand Signal Workshop
· Established engineering programmes at all levels need to introduce advanced composite units

· Greater retention of graduate Materials Scientists must be urgently addressed

· Vocational entry through a Performing Composite Operations PCO NVQ Level 2 will raise industry profile and should generate a greater available future skills foundation for ongoing development

· Advanced composites, which is an emerging technology, requires ‘knowledge transfer’ activities ahead of skills in many cases, in particular new entrants to the technology

· It is likely that new skills will be needed ahead of qualification approval and institutional capability to deliver given previous experiences

From SW Company Interviews:

· Companies are suffering from skills shortages and difficulties in recruiting both professional and shopfloor staff with experience and expertise in composite materials, design and manufacture, which is inhibiting business expansion. Some companies also need to recruit and/or retrain staff in order to address age profile related issues within the workforce. Particular shortages include materials scientists, qualified composite engineers and technicians, skilled operatives and supervisors.

· Whilst staff retention is generally reported as being good to date, most companies are increasingly dependant on a relatively small number of staff with the necessary composites expertise. Retaining these staff may prove more difficult in the future as demand builds and companies may be more fragile as a result.

· Although most companies are planning to retain the materials and design expertise within the UK, some companies are migrating labour intensive manufacturing activities abroad in order to reduce costs and maintain competitiveness. 

· Composite training is mainly internal and on-the-job, particularly in the smaller companies. SMEs reported difficulties in accessing training, technical help and identifying sources of funding and would support a regional ‘signposting’ service in this area.

· There is interest in using HE/FE training programmes to provide staff with a broad understanding of composite materials, design and manufacturing principles, but only a few of the companies reviewed had used training courses already developed within the region. 

· It is important that there is a substantial increase in the amount of teaching on composites included in apprentice, further education and university engineering courses, so that students enter industry with a broad understanding of composites on which the on-the-job and internal training can build. 

9. Conclusion

There is a clear risk in the field of composites of measuring the current or even the previous state of a market which is forecast to undergo significant change and growth founded on implementation of major technology and process improvements. Such changes in technology are readily apparent in the aerospace sector where the product itself is clearly changing from a mostly metallic construction to one comprising 50% and more composite materials. 

Changes in the region’s marine companies are equally significant in skills terms but not so apparent in overt changes to the product. Although the nature of the product remains much the same, moves to closed moulds and decreased weights require different and higher levels of skills to achieve the necessary efficiencies of production and the product quality and performance to compete globally.

The work now underway through the joint Sector Skills Council project on composites includes a major piece on Labour Market Information with a national focus group meeting planned in July 2010. Information will be processed with the intention of completing an interactive Skills Oracle in a similar way to those now active for other advanced engineering sectors.

PS, 4 June 2010

Second Report June 2010
Composites Skills Demand Signal
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10. Introduction

This report follows the interim report dated 4th June which summarised the results of previous work covering the current and potential need for composites skills in the South West. This supplementary report and accompanying spreadsheet analysis provides significantly greater detail with information drawn from wider sources with the twin aims of:

5. Refining detail at the company / organisational level in terms that meet BIS skills reporting needs for the SW.

6. Increasing the range of companies included in the set to improve coverage in the key regional sectors of aerospace, marine and renewable energy.

This approach lays the groundwork for subsequent bi-lateral detailed discussions on each company’s composites skills intent. There are also a number of companies which continue to be identified and which include small but significant cross sector, industrial supply chain providers. 

24 companies are included in this set with a nominal threshold of 10 people working in composites functions. BAe Systems, EADS and Rolls Royce are likely to have needs that echo the region’s other large aerospace companies who place a demand at higher skills levels. There are an estimated further 15 small companies yet to be evaluated, although some allowance has been made for this in the estimates.

11. Technology Levels and Applicable Sectors
The previous report proposed a table of manufacturing technology characteristics by industry sector. This is now supported by greater analysis; the regional aerospace businesses work in the medium and high groups and the marine businesses in the low and medium (resin infusion representing the majority of the medium technology). Evaluation is provided in the detailed spreadsheet.

It appears that the regional manufacturing supply chain has a relatively well established capability in medium as well as some high technology areas, however this requires further understanding of local detail.

The regionally relevant sectors and sub-sectors groupings are proposed to be: 

a. Aerospace and Defence Consultants

b. Aerospace Primes and Tier 1s

c. Aerospace Maintenance Providers
d. Aerospace, Autosport and Industrial Manufacture Supply Chain
e. Marine ‘Primes’ Leisure Craft

f. Marine SMEs – Manufacture Supply Chian
The absence of renewables from this group reflects the present situation. This may change within the 5 year horizon for:

g. Wind Energy (Blades) Manufacture Supply Chain
h. Wind Energy Maintenance Providers

i. Tidal Energy Manufacture Supply Chain

Group g is dependent on investment in capital intensive plant, however available skilled resources would themselves be an incentive to such investment. Group h is a probable need, with timing linked to the installation of offshore projects in the region. Group i is generally not thought to be significant in the timescale. However, each of the three groups could take advantage from skills developed to meet cross-sector needs.

12. Summary of BIS Table Information for SW

The following is drawn from the detailed analysis spreadsheet. Commentary follows in Section 4.

	Spatial and sub-sector analysis
	Labour market and skills analysis

	Market Sector
	Core Composites Competence
	Place
	Number of Composites Jobs
	Forecast Emp't Growth Next 5 Y’rs
	Intermediate Skills (NVQ2/3) Estimated total over 5 years
	Higher Skills (NVQ4+) Estimated total over 5 years
	Major Skills Issues

	 
	 
	 
	Estimate
	Jan 2010 Baseline
	Short Courses
	Programmes / Quals
	Short Courses
	Programmes / Quals
	 

	Aero / Defence
	Consultant
	Bristol
	>150
	React to Market
	 
	 
	c.50
	 
	Graduate quality, CPD Course Availability

	Aerospace
	Primes and Tier 1s
	Bristol Area
	>1,500
	> 250
	c. 50
	c. 200
	>500
	>50
	Access to good Engineer recruits at mid to high level, CPD Course availability

	Aerospace
	 Maintenance
	Regional
	>25
	Positive
	c.20
	 
	c.20
	 
	Anticipated to be growth area as new fleets come on stream

	Supply Chain
	Component Manufacture
	Regional
	>500
	Neutral / Positive
	 
	c.30
	c25
	 
	Very market dependent, these figures should increase as a result of detail discussions

	Marine 'Primes'
	Leisure Craft
	Plymouth  Weymouth
	>1,000
	Neutral / Decline
	>250
	>50
	>50
	 
	Skills currently at Lower Levels, require access to Higher Level

	Marine SMEs
	Manufacture
	Regional
	>200
	Neutral
	 
	 
	 
	 
	Skills currently at Lower Levels, reliance on labour pool


13. Commentary on Table
By Sector

As elsewhere in the UK, growth in the South West will be driven mostly by the aerospace sector in the short term with some potential later effects from the offshore wind energy market. This leads to significant growth in composites skills needs for the region’s aerospace Primes and Tier 1s as their workforce moves towards the production of composites structures as well as the current metallic basis. 

Aerospace sector growth also presents opportunities for supply chain companies who are able to compete in terms of product performance, price, quality and delivery and who secure their position in long lead projects at an early stage. The development of Higher Skilled workforce will be necessary to support investment in product and manufacturing technology, however this report reflects some uncertainty of such skills demand at this stage. This concern is likely to be supported by the anticipated UKTI Supply Chain study which may show a forecast weakening in the competitive position of UK composite component manufacturers.

Aerospace Maintenance is of strategic regional importance but with a low current figure. As new civil and defence fleets come into service with increased adoption of composite structures and components, a range of new skills will be required including materials testing, failure diagnosis, design and practical skills.
The region’s two Marine Primes are now both raising technology levels and the associated skills base to enable greater competitiveness and increased product value. Although neutral or negative employment growth is forecast as a result of technology adoption, there will still be a significant skills input necessary to make the transition to the new technologies.

The region’s smaller marine companies have not yet adopted higher degrees of technology given their current product and market base. Those operating at the ‘traditional’ end of the spectrum rely on a ready labour pool which has been enlarged by recent company closures and continues to benefit from those having progressed through the two regional Primes training schemes with sufficient experience to work in smaller companies.

Key Short to Mid Term SW Sectors Skills Direction Summary

	
	Sales
	Empl’t
	Skills Level Trend
	Comment

	Aerospace (Prime, T1)
	Growth
	Growth
	To Higher Level
	Technology driven

	Aerospace Manufacture S/C
	Neutral / Positive
	Neutral
	Mid to Higher Level
	Productivity / new technology drivers

	Marine
	Neutral
	Decline
	Mid Level
	Productivity / new technology

	Other Manufacture S/C
	Neutral / Decline
	Neutral / Decline
	Low to Mid
	Product dependent, limited at low technology


General Comments
The concept of ‘composites jobs’ is difficult to standardise across the range of company operations and different market sectors. In the case of the aerospace primes, design office staff will need to develop their capabilities to work in composites in addition to metal structures and are therefore included in the analysis. Smaller supply chain companies are more likely to require composites practitioners working totally with the material.

The across the board need for introductory and awareness courses remains but is not tabulated since it does not correspond to a academic level. This is related to the significant need for composites units / modules to be introduced and delivered in Further and Higher Education STEM courses. This will serve both as a basis for the future development of specific composites personnel and will also provide those working with finished composites components and structures the necessary understanding of the material and its differing properties and characteristics.

This need is not captured by the BIS format, however demand could be evaluated based on student numbers in the different education groups.

The previously predicted skills shortage of Materials Scientists has not yet appeared in company discussions. This may change after more companies are included as well as the intrinsic need arising from the establishment of the National Composites Centre itself for around 150 research staff.
14. Information Sources
Information is attributed in the detail spreadsheet attached to this report, additional sources now include SEMTA, Cogent and BMF.

15. Next Skills Demand Signal Actions
The joint Cogent / SEMTA national LMI event planned for 12th July will include invitees from the region and is expected to result in useful cross sector qualitative outputs to inform work on pathways and qualifications as well as the proposed National Skills Academy – Composites Business Plan. Quantitative information for some sectors should also be brought forward, influenced by the collective RDA response to BIS requests.

Sectors such as wind turbine blade manufacture will remain uncertain until greater definition of manufacturing capacity growth is available.

Proposed SW Actions

1. Continue definition of the region’s composites company baseline to provide economic information and greater understanding of industry capability and potential leading to future skills demand.
Target 90% coverage of possible companies by early July

2. Using the regional baseline list, liaise with established skills and business support bodies to work bi-laterally with each company using the most appropriate contacts. This will develop more detailed skill demand forecasts based on the anticipated range of skills support solutions at all levels.
By mid August

3. Coordinate data collection and report findings and emerging issues.
By early September

PS, 23 June 2010
Third Report August 2010
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16. Introduction

This report covers work carried out in July and August that continued to develop methods and the outputs necessary to provide a useful and working demand signal for composites in the SW.

Significant effort was applied to the national event organised by Cogent and semta to provide Labour Market Intelligence (LMI) as a precursor to the eventual publication of a national Skills Oracle for Composites, similar to that now made available by Cogent for the Nuclear Industry. Feedback and discussion on the event provided early conclusions informing the modelling method now proposed. The model now provides a level of quantitative detail in the skills demand forecasts sufficient to inform delivery planning at an early stage.

The skills demand work covered in this report takes the regional figures provided in the Second Report and develops forecasts using a model of sector growth founded on a number of independent reports and sector views.

17. LMI Event Feedback
It was essential to influence the event towards the emerging aspects of composites in order to understand future skills demand as well as to record current issues. Presentations were organised from three academic and industrial speakers who were able to provide interpretations of how the Design and Modelling, Materials and Testing and Manufacturing Processes aspects of the composites industry would progress over the next five years. In addition the National Composites Centre gave a view on the connection between skills, knowledge transfer and technology development. (Copies of their presentations are available electronically)

The event was independently facilitated with a draft report compiled from three parallel workshop sessions. A central feedback theme was that composites should be treated as one material amongst many, however few conclusions were drawn about how to achieve skills parity with metals and plastics when the volume and nature of current specific composites provision is acknowledged to be inadequate. There was also very clear direction that the development of effective composite practitioners must include practical experience at all levels.

The Round 5 NSAPI bid team presented the concepts of the proposed Composites Academy Business Model which received a positive response. This was underpinned by a common interest in the application of cross sector training standards and a shared approach to issues that companies expect to face individually as they adopt greater levels of composites technology.

18. Skills Demand Methods
‘Known Unknowns and Unknown Unknowns’

Fresh approaches are helpful when looking at the skills demand associated with emerging technologies. This is in contrast to sectors where skills needs and supply are relatively well understood in their own right as well as their relationship to changing economic and demographic circumstances.

The analysis to be undertaken should be more focussed on the capability necessary to undertake future work and for providers to deliver the required skills to do so, than the capacity required

Typically, understanding of training needs is currently generated by working with employers who themselves are able reflect the consequence of economic, demographic and competitive factors in their business plans and their related skills forecasts. Such data can then be further processed to play-in additional influences but nevertheless remains grounded on an informed employer view of the anticipated industrial situation and their need for both new skilled personnel and for new skills for existing staff.

Since the nature of these skills has become relatively well understood, providers are able to respond by developing capacity and sector wide forecasts can be based on employer information and feedback for established products. This is a ‘sequential approach’ to skills development where the underlying technology has completed research and development and is now commercially exploited.
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Figure 1; Sequential Approach to Skills Development
Few employers will have acquired a detailed understanding of the impact of the application of the technologies on the volume and nature of future skills needs at an early stage. It is therefore clear that a ‘sequential approach’ for emerging fields, such as advanced composites will cause a delay to the commercial introduction of technologies whilst skills solutions are investigated, understood and developed.

In effect, conventional skills demand methods are likely to deliver a short term null response from industry for skills needs that is in danger of being taken as an informed negative response to an as yet unknown skills demand.

At the same time providers, unable to rely on the established routes to demand definition as discussed above, are not able to prepare their own capability in advance. Since these are emerging technologies and not widely available, this creates further delay once demand signals eventually emerge.

Early Forecasting
This situation creates both a challenge and an opportunity. Traditional demand forecasting methods can’t be relied on to predict need, however the need to provide early quantitative forecasts to inform provider development plans, funding bodies and industry themselves must be met if companies and their supply chains are to compete successfully without delay in the emerging technology.

Provision of skills becomes an integral part of the overall industrial Supply Chain, which in turn should encourage industry to work more closely with
public and private providers to establish standards and quality assurance. 
Forecasters therefore have to work with technology, market and education specialists to assess future skills needs and build a model which can then be tested with potential customers and used to inform providers and funding bodies. The consequence of waiting to apply the alternative approach is the rapid loss of competitive position in a rapidly growing global market since availability of UK skills to exploit new technologies will lag significantly behind industry’s ability to put new process and products in place in the UK instead of overseas.
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Figure 2; Parallel Approach to Skills Development
Skills Demand Modelling

A pragmatic response to these concerns is to generate a parallel and evolving method that provides a tool to describe the timing, range and scale of future skills needs. Increasing understanding of the impact of emerging technologies on the workforce and the growing availability of provider responses to initial demand forecasts is then built into the model. The core of the model is current employment, demographics and skills levels in companies associated with the technology.

This relatively straightforward information can then be subjected to factors drawn from available studies to predict resulting employment patterns over the forecasting horizon. Finally scenarios can be constructed to illustrate training demand based on straightforward assumptions about course take-up, initially referring to current skills delivery practice.

Typical Steps:

a) Define current technology related population

b) Model population changes based on available market information

c) Develop scenarios to forecast type and range of Skills Demand

d) Refine understanding of both population and nature of skills demand

Where large work programmes flow through supply chains, increased levels of accuracy can be achieved. Work in the NW Aerospace sector provides examples of this approach. However, at that point, technology has reached a degree of maturity where conventional skills demand and supply analysis techniques can be brought to bear.

19. SW Model Results
Population
This process has been applied to the summary SW figures provided in the Second Report:

	
	
	
	Current

	
	
	Total
	Advanced

	Sector
	Level
	Number
	Composites

	Aero / Def
	5+
	>150
	 150 

	Aero Pr/T1
	3+
	>1,500
	 1,500 

	Aero Maint
	3+
	>25
	 25 

	Manufacture S/C
	2+
	>500
	 500 

	Marine Prime
	2+
	>1,000
	 225 

	Marine SME
	2+
	>250
	 50 

	
	
	
	 2,450 


Table 1; Baseline Estimation of SW Composites People
Market information has been then applied to forecast population change to 2015. The population change estimate nominally includes allowance for staff recruited to replace those leaving the workforce for age or advancement reasons. 

	
	2010
	2011
	2012
	2013
	2014
	2015
	

	 
	 
	4.0%
	6.0%
	8.0%
	12.0%
	11.9%
	

	Aero Forecast
	 1,675 
	 1,742 
	 1,847 
	 1,994 
	 2,234 
	 2,500 
	49%

	 
	 
	3.0%
	3.5%
	4.0%
	4.5%
	5.0%
	

	Marine Forecast
	 275 
	 283 
	 293 
	 305 
	 319 
	 335 
	22%

	 
	 
	3.0%
	5.0%
	7.5%
	10.0%
	12.7%
	

	Mf’ture S/C Forecast
	 500 
	 515 
	 541 
	 581 
	 639 
	 721 
	44%

	Totals - Forecast
	 2,450 
	 2,540 
	 2,680 
	 2,880 
	 3,192 
	 3,555 
	45%


Table 2; Forecast Growth of SW Composites People
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Graph 1; Forecast Growth of SW Composites People
(The legend on the graph includes sectors not currently represented in the SW to enable future comparison with other regions.)

The Manufacture Supply Chain forecast shown in Table 2 appears relatively high in comparison with earlier views, however these figures reflect an expectation that a combination of market expansion and introduction of competitive technologies will maintain growth in line with aerospace rather than the more mature marine sector.

The graph clearly illustrates the importance of aerospace to the region’s drive in composite materials technology. This situation is similar in the NW but less so elsewhere. 

An alternative ‘Up-side’ scenario can be developed using the following assumptions:

	Aero
	Growth brought forward with additional civil aviation and defence programmes introduced by 2015. This will reflect global economic recovery and might include new generations of lightweight and armoured vehicles in defence.

Note that the limited impact resulting from change is because the baseline growth forecast levels out in 2015.

	Marine
	Small additional growth reflecting earlier transition to new technologies and securing of market share in larger boat / superyacht manufacture.

	Manufacture S/C
	Responding to technology opportunity to beat restricted growth by introducing enhanced manufacturing processes and materials. Note that this group are the most challenged by new technologies given the level of investment required in production machinery.


Although both the Wind and Automotive Sectors see significant growth in the national up-side forecast, this is unlikely to be the case in the SW.

	
	2010
	2011
	2012
	2013
	2014
	2015
	

	
	 
	5.0%
	10.0%
	12.5%
	12.5%
	10.0%
	

	Aero Up-side
	 1,675 
	 1,759 
	 1,935 
	 2,176 
	 2,449 
	 2,693 
	61%

	
	 
	4.0%
	4.0%
	5.0%
	6.0%
	7.0%
	

	Marine Up-side
	 275 
	 286 
	 297 
	 312 
	 331 
	 354 
	29%

	
	 
	10.0%
	20.0%
	20.0%
	20.0%
	20.0%
	

	Mf’ture Up-side
	 500 
	 550 
	 660 
	 792 
	 950 
	 1,140 
	128%

	Totals - Up-side
	 2,450 
	 2,595 
	 2,892 
	 3,281 
	 3,730 
	 4,188 
	71%


Table 3; Upper Expectation of Growth of SW Composites People
[image: image5.png]People

4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

Total Composites Specialists

2010

2011

2012

2013

2014

2015

¥ Totals - Forecast

 Totals - Up-side





Graph 2; Up-side Growth of SW Composites People

The absence of manufacturing activity in both wind energy and automotive sectors in the region accounts for the relatively small difference between forecast and up-side figures – less than 20%.
Training Take Up
The population can then be subjected to factors covering volume of training for:

· Existing composites workforce to provide re-skilling and up-skilling at all academic levels

· New composites workforce necessary to convert from other technologies at all academic levels or as part of apprentice intakes

· Wider composites awareness training for associated staff not related to academic level

The figures presented below are solely for composites technology formal taught course elements. Adult trainees would require further time to reflect and record learning. Apprentice intakes will require considerably longer technology familiarisation.

Re / Up Skilling; 
1 day per year, typically taken up as 2 days every other year.

New Starts;
5 days on entry, followed by re / up skilling.

Awareness;
Figure to be developed based on a multi-media type resource

	Annual Days Training - Forecast
	2010
	2011
	2012
	2013
	2014
	2015

	 
	Current Workforce - Up-Skilling
	 2,450 
	 2,540 
	 2,680 
	 2,880 
	 3,192 
	 3,555 

	 
	New Starts - Aero
	
	 335 
	 523 
	 739 
	 1,197 
	 1,332 

	 
	New Starts - Marine
	
	 41 
	 50 
	 59 
	 69 
	 80 

	 
	New Starts - Manufacture S/C
	
	 75 
	 129 
	 203 
	 291 
	 406 

	 
	Forecast total
	 2,450 
	 2,992 
	 3,381 
	 3,880 
	 4,747 
	 5,374 

	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	

	Annual Days Training - Up-side
	2010
	2011
	2012
	2013
	2014
	2015

	 
	Current Workforce - Up-Skilling
	 2,450 
	 2,595 
	 2,892 
	 3,281 
	 3,730 
	 4,188 

	 
	New Starts - Aero
	
	 419 
	 879 
	 1,209 
	 1,360 
	 1,224 

	 
	New Starts - Marine
	
	 55 
	 57 
	 74 
	 94 
	 116 

	 
	New Starts - Manufacture S/C
	
	 250 
	 550 
	 660 
	 792 
	 950 

	 
	Up-side total
	 2,450 
	 3,319 
	 4,379 
	 5,224 
	 5,976 
	 6,479 


Table 4; Estimated Training Days Demand
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Graph 3; Summary of Skills Demand Forecast

As previously reported, this forecast can be broken down into three levels of skills demand to illustrate the relative effort required by each:

	Annual Days Training - Forecast
	2011
	2012
	2013
	2014
	2015
	

	
	Forecast Operators
	 897 
	 1,014 
	 1,164 
	 1,424 
	 1,612 
	30%

	
	Forecast Technicians
	 1,496 
	 1,691 
	 1,940 
	 2,374 
	 2,687 
	50%

	
	Forecast Professionals
	 598 
	 676 
	 776 
	 949 
	 1,075 
	20%

	 
	Forecast total
	 2,992 
	 3,381 
	 3,880 
	 4,747 
	 5,374 
	


Table 5; Estimated Training Days Demand by Level
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Graph 4; Up-side of Skills Demand Forecast
Delivery Capacity
Making assumptions on cohort size and typical trainer / educator availability initial estimates of delivery capacity can be made.

Although at an early stage of understanding, the likely delivery capacity required by the throughput described in these forecasts is roughly 50% greater than currently available by the end of 2011. The forecast increase to 4 times current levels to meet the demand is significant given the necessary facilities and course products to be developed as well as a group of capable delivery staff.

These delivery numbers do not include delivering awareness training or composites elements of other courses. Further analysis is necessary to evaluate this less technically demanding capability and capacity need.
20. Next Skills Demand Signal Actions
4. Deliver SWRDA funded Skills / Population study to increase detailed understanding of composites workforce. 
Competitive work, delivered nationally, suggest SW priority.

5. Define subject matter and typical level for courses.
PS to complete by 17th September

6. Final report and recommendations for follow on.
PS to complete by 17th September
PS, 10 September 2010
Fourth Report September 2010
Composites Skills Demand Signal
South West 

21. Introduction

This report completes the programme of SW skills demand work by providing further analysis of the emerging need for composite skills by levels and in different job activities.

The modelling techniques that were used to determine overall skills demand by sector have been extended to provide a greater level of detail by level and activity for providers and funding bodies. This has been based on previously listed assumptions and those detailed in this report with forecasts gaps based on current employment levels and anticipated increases due to overall market growth.

Four significant skills gap areas are forecast for response by the provider community.

22. Assumptions
The necessity for this model based approach was presented in the previous report. In summary it enables a collective view of future Skills Demand based on market information instead of reliance on direct employer responses since these are not yet fully available at this early stage in the technology development cycle.

Skills Levels
Skills demand work to date indicates that the following ratio of employment levels typically describes the composites workforce for medium and high technology companies:

30%
Operator
Level 2 / Level 3

50%
Technician
Level 3 / Level 4 / Level 5

20%
Professional
Level 5 +

As growth occurs, each sub-sector has to be evaluated independently to reflect differences as well as anticipated growth patterns. This has greater impact in those sectors where higher volume manufacture will be introduced or where medium technology techniques continue.

	Sub-Sector
	Forecast
	Up-side

	Aerospace


	The overall ratios are mostly driven by aerospace analysis, the understanding of sub-sector need is relatively well advanced. No change anticipated over the forecast period.

(Used as the baseline for other industries)

2011 – 30:50:20
2015 – 30:50:20
	The up-side figures are based on bringing rates increase forwards, production methods remain stable.


2015 – 30:50:20

	Marine 


	Forecasts have built in the anticipated move to medium and high technology assumptions into population numbers.

Greater material volumes increase production staff ratios.

2011 – 40:45:15
2015 – 40:45:15
	Up-side figures build in assumptions of greater process automation and therefore increased professional and technician demand.

2015 – 30:50:20


	Wind


	Greater Professional / Technician ratios since limited manufacture scenario running through forecast figures.

2011 – 20:35:45
2015 – 20:35:45
	Up-side figures reflect start up of manufacturing plants.


2015 – 40:40:20

	Autosport


	Greater Professional element recognises importance of design. Stable market over forecast period.

2011 – 20:30:50
2015 – 20:30:50
	Up-side shows little growth




2015 – 20:30:50

	Manufacturing
	Reflects Aerospace, since at medium / high technology levels.

2011 – 30:50:20
2015 – 30:50:20
	Up-side increase in Operators and Technicians because of increased volumes.

2015 – 40:45:15

	Automotive


	Low volumes, specialist manufacture basis of forecast with little volume change over forecast.

2011 – 30:50:20
2015 – 30:50:20
	Moving to production phase within up-side timescales increases Operator and Technician figures.

2015 – 50:35:15


Table 1; Sub-Sector Level Ratios
Discussion
The ratios for aerospace are relatively well supported by previous Skills Demand Signals. Those for other sub-sectors and the predicted changes are arrived at by comparison with the aerospace figures and require continued investigation. This analysis has been included to increase awareness of potential skills gaps that could result if some of the up-side scenarios occur.

The impact of the up-side on skills gaps is less important in the SW at present because neither the wind or automotive sub-sectors are predicted to have a major regional effect.

	Skills Levels
	2010
	 
	2011
	2012
	2013
	2014
	2015

	Total Forecast
	 
	 Industry Growth 
	3.7%
	5.5%
	7.5%
	10.8%
	11.4%

	 
	 
	 Operator 
	31.1%
	31.1%
	31.1%
	31.0%
	30.9%

	 
	 
	
	 790 
	 833 
	 895 
	 989 
	 1,100 

	 
	 
	 Technician 
	49.4%
	49.5%
	49.5%
	49.5%
	49.5%

	 
	 
	
	 1,256 
	 1,326 
	 1,425 
	 1,580 
	 1,761 

	 
	 
	 Professional 
	19.4%
	19.5%
	19.5%
	19.5%
	19.5%

	 
	 
	
	 494 
	 521 
	 561 
	 622 
	 694 

	
	 2,450 
	 Total 
	 2,540 
	 2,680 
	 2,880 
	 3,192 
	 3,555 

	Total Up-side
	 
	 Industry Growth 
	5.9%
	11.5%
	13.4%
	13.7%
	12.3%

	 
	 
	 Operator 
	31.1%
	31.0%
	32.2%
	33.0%
	32.7%

	 
	 
	
	 807 
	 897 
	 1,055 
	 1,231 
	 1,370 

	 
	 
	 Technician 
	49.4%
	49.5%
	48.3%
	48.3%
	48.6%

	 
	 
	
	 1,283 
	 1,431 
	 1,585 
	 1,801 
	 2,037 

	 
	 
	 Professional 
	19.4%
	19.5%
	19.5%
	18.7%
	18.6%

	 
	 
	
	 505 
	 564 
	 641 
	 698 
	 781 

	 
	 2,450 
	 Total 
	 2,595 
	 2,892 
	 3,281 
	 3,730 
	 4,188 


Table 2; Overall Skills Levels Employed
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Graph 1; Forecast Skills Levels
23. Composites Activities

The overall figures can also be further analysed by activity within the total lifecycle of a composite structure, system or component. The working sub-divisions are:

· Design and Modelling

· Materials and Testing

· Manufacturing Processes

· Maintenance, Repair and Overhaul (MRO)

· Re-cycle and Re-use

Whilst each can be considered separately, all are connected because of the integrated nature of composites design, production, upkeep and re-cycling.
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Graph 2; Forecast Skills Ratios by Activity
Comment
These figures are again an assessment based on initial feedback from industry discussions and require validation as further data emerges. There is little current activity related to MRO or Re-cycling in the SW (or elsewhere), although Up-side figures reflect the growing significance of these activities.

It is not apparent from the analysis or presentation that there are likely to be relatively small sub-groups of skill sets that will be strategically critical for overall growth. However work with technology development programmes that is now taking place indicates that shortages of skills for activities such as ‘Design or Manufacture’ and ‘Materials Science’ may constrain growth.
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Graph 3; Estimated Activity Numbers

24. Forecast Skills Gaps

The modelling process used to provide the skills demand forecasts do not take account of the skill needs of the existing workforce carrying out their continuing activities. This is on the assumption that their skills meet current technological needs or that development programmes have already been identified to rectify shortfalls.

As discussed in the Third Report, the focus of the research has been to identify the re-skilling and up-skilling needs aligned to emerging technologies for existing staff as well as the new entrants required to enter the sector. Graph 3 indicates estimates of people undertaking the different activity groups by 2015.

Table 3 provides a simple analysis based on forecast numbers employed to indicate the target populations for up-skilling and re-skilling. The Third Report based Training Days Forecasts on a low assumption that each person would receive 2 formal days composites training every other year.

	2011 Estimates
	Des & Mod
	Mat & Test
	Man Process
	MRO
	Re-cycle

	Operator
	 -   
	 43 
	 527 
	 -   
	 -   

	Technician
	 635 
	 300 
	 421 
	 -   
	 -   

	Professional
	 424 
	 86 
	 105 
	 -   
	 -   


Table 3; Indicative Up-skilling and Re-skilling Target Population
Graph 4 illustrates the forecast position by 2015, broken down into skills levels using the 2010 baseline. These figures are for new entrants to composites, either by apprenticeships, direct recruitment or conversion from metal based functions.
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Graph 4; 2015 Forecast People Gaps by Activity (2010 Baseline)

Skills Gap Discussion
These indications are founded on a number of working assumptions that require further testing, however the overall profile of need does reflect anecdotal feedback from the studies already undertaken.

In summary the key areas for which skills responses will be required are:

1. Design and Modelling for Technicians and Professionals

2. Materials and Testing at Technician Level

3. Manufacturing Process encompassing medium and high technology methods for Operators and Technicians

4. Maintenance and Repair for Operators and Technicians

The last category is relatively small compared with those predominantly associated with manufacture, however it carries economic importance for the SW.

Technicians have been defined to include academic levels 3+, 4 and 5. This wide spread is evident in Design & Modelling and Materials and Testing where the majority of the demand is likely to be at the higher end of the range. However the Technician title is used to indicate the partly practical nature of the activities to be carried out.
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