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Executive Summary

The strongest potential for job creation within low-carbon manufacturing in the South West include; offshore wind power, wave and tidal power, ultra-low-carbon vehicles, low‑carbon electronics and Information Communications Technology, low-carbon aerospace, chemicals and industrial biotechnology and low-carbon buildings and construction.

The established manufacturing base in the South West, with well defined supply chains of SMEs and good HE provision, provides opportunities for established companies to diversify into low‑carbon manufacturing and a market for new start-ups. 

Low-carbon manufacturing is not typically a new industry but an extension to existing industries and activities. Employment is relatively low in numbers in terms of direct jobs, although there is potential for significant growth.
Skills demand for low carbon-manufacturing is related to:

· Drivers of skills change such as new technology, development of new products, legislation or regulation and new working practices.

· Hard-to-fill vacancies in the Engineering and Science sectors in the South West are mainly due to skills shortage vacancies i.e. due to a lack of skills, qualifications or work experience of applicants.

· Higher level skills - there is a shortages of suitably qualified and experienced people at management, professional engineer and technician levels across the engineering sectors, creating difficulties both for companies pushing forward the development of new products and those incorporating new technologies in order to reduce carbon usage.  Technician level skills are particularly in demand. 
· Demographic change and replacement demand - overall 22% of employees in the Engineering and Science sectors in the South West are aged 55 or over.  There is expected to be a net requirement for over 22,000 people (3,100 per annum) in the South West over the period 2010‑2016.  Key occupational demand will relate to an annual requirement for over 800 Managers and nearly 400 Engineers and Scientists.  

· Supply chains companies, particularly SMEs have issues with funding and management of training to up-skill their workforce. 
· Emerging technologies can be at such an early stage of development that it can prove difficult to identify the types of skills that will be needed to sustain success in the low-carbon industries in the future.

Skills gaps

Key skills gaps relate to management skills (including strategic workforce planning) and technical skills (including process improvement skills). 
Future skills requirements

Given a sound basis of generic management and technical skills, upskilling or ‘adding to’ existing job-related skills will enable someone to carry out the full range of tasks required by new low-carbon occupations.

Skills supply

Universities in the South West have been keen to forge links with employers in the South West to manage demand and to improve their research base.  Although overall numbers achieving core engineering subjects at Institutions in the South West have remained fairly stable in the last few years, it is unlikely that these levels will be sufficient to meet the needs of the engineering sector and new low-carbon start-ups, particularly as competition for STEM graduates is high from other sectors of the economy. A perceived unattractiveness by young people of many careers relevant to STEM subjects, especially in engineering, is also a major concern for future skill provision.

It is expected that adaptation of existing learning and qualification programmes with a greater focus on skills for a low-carbon economy are more likely than the need to create entirely new programmes and qualifications
In line with the growth of the low-carbon sector and better understanding of employer requirements, there are now four specific courses on renewable energy in the South West.  
Gap analysis

A focus on employer demand related to low-carbon skills is problematic due to difficulty for employers in trying to identify their future skills needs. There was no evidence to show that low-carbon jobs would require fundamentally new types of skill sets. However, there is strong competition from other sectors for some of the key management and technical skills required for low-carbon manufacturing. Four broad skill shortage types were identified during the research:

· Generic skills gaps such as management and leadership skills.  

· Specific technical skills shortages requiring high training and development investment.  

· Skills gaps that could be addressed by 'topping up' existing workforce skills.  

· Generic 'low-carbon' skills for instance a broad understanding of the types of changes needed in order for businesses to reduce their carbon emissions. 
Policy-makers should therefore focus on improving and upgrading current skills rather than developing entirely new training programmes for low-carbon jobs. However, there are not enough trainers and teachers aware of environmental issues and able to teach new techniques.
Funding solutions, particularly for adults need to be rapid in response time and flexible, focusing on the up-skilling of the existing workforce and the lead time to developing training and resources to train and assess is an issue.
Mainly, however, governments need to attract more secondary and tertiary level students to STEM subjects and develop these core skills which provide the basis of high level low-carbon skills. 
To encourage people to invest in upskilling, governments must also make a long-term commitment to renewable energy and sustainable development.
1.
Low-carbon manufacturing in the South West

1.1
Background 

The relationship between low-carbon manufacturing and the skills needed to support the future development of the low-carbon industries in the South West are not necessarily clearly defined.  

Semta’s sectors that are key to low-carbon manufacturing in the South West are described in detail within this report, focusing on existing skills shortages within the sector as well as suggestions for providers and funders to develop ways to address any shortages. 

The key areas of low-carbon activity with these sectors are:

· Manufacturing working practices to lower carbon usage such as reduced materials use, business improvement techniques, lower energy consumption. 

· Research and development related to low-carbon that can push forward and utilise innovative manufacturing processes, materials and technological developments that can be used to support low-carbon products and result in goods and services that produce less carbon through their product lifecycle.

· Design and manufacturing processes to make end of life recycling and disposal a less wasteful activity.

1.2
Low-carbon opportunities
The HM Government consultation
 published in March 2010 identified ten opportunities for UK businesses in advanced, low-carbon and resource efficient manufacturing.  Of those ten the following seven have particular resonance for the manufacturing companies identified by Semta for the South West region.

· New types of manufactured product, such as those taking plastic electronics and silicon electronics approaches; 

· Extraction of recyclable materials for reuse and recovery and life cycle assessments; 

· Application of lean manufacturing methods; 

· Redesign of existing products with a focus on resource efficiency and a cradle to cradle approach, in which materials are continually recycled; 

· In product design, so that products use fewer resources in manufacture, have lower impact in use, and are easily recycled; 

· Energy minimisation by integrating waste recycling to energy; 

· Improved supply chain management; 

1.3
Profile of Engineering and Science Industry sectors in the South West 

The Engineering and Science sectors in the South West employ approximately 140,000 people in 6,700 workplaces.  The largest sectors in terms of employment are Metals, Mechanical equipment and Aerospace.  
Workplaces and Employment by sector

	Technology Group
	Sector
	Workplaces
	% 
	Employment
	% 

	Leading-Edge Technology
	Electronics
	700
	11%
	15,200
	11%

	
	Automotive
	300
	5%
	11,300
	8%

	
	Marine
	300
	5%
	11,600
	8%

	
	Aerospace
	110
	2%
	17,400
	12%

	Mature Engineering
	Metals
	2,970
	45%
	30,800
	22%

	
	Mechanical
	1,170
	18%
	27,000
	19%

	
	Electrical
	480
	7%
	9,500
	7%

	
	Other transport equipment 
	60
	1%
	1,300
	1%

	Science Industries
	Bioscience
	570
	9%
	15,500
	11%

	
	Total Semta footprint
	6,660
	100%
	139,600
	100%


Source: Annual Business Inquiry (ABI) 2008

Engineering and Science employment is geographically clustered around Tewkesbury, Cheltenham, Stroud, South Gloucestershire, Bristol and Swindon.  The well established base of large manufacturing companies in the South West with well defined supply chains of SMEs and good HE provision provides opportunities for established companies to diversify into low‑carbon manufacturing and a market for new start-ups. 
Map showing distribution of Engineering Employment in the South West of England.
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2.
Semta sectors supporting the low-carbon agenda

2.1
Aerospace 

Research and development and innovation are key drivers for the South West aerospace industry in terms of skills in the region and commitment to lowering the carbon footprint associated with air travel. 

A series of major investments aimed at improving fuel consumption to lower the carbon costs of air travel have been made. These include investment in the Aerospace R&D demonstrator programmes such as the £25m National Composite Centre (NCC) where composite materials and wing structures led by Airbus in the UK will result in weight and fuel savings to reduce emissions.  Airbus, GKN and Rolls Royce, all based in the South West, are at the cutting-edge of composites technology.  Wings on the Airbus A350 aircraft, which are designed in Filton are made entirely from composites and the plane fuselage is 52% carbon fibre. 

The previous government's commitment to £45 million support overseen by the Technology Strategy Board to research and develop more fuel-efficient, lower-carbon aero engines was aimed at funding new partnerships between Rolls-Royce and universities around the UK. Rolls-Royce will partner with Bristol University as well as other high profile Universities across England and Wales.  Projects overseen by the Technology Strategy Board (TSB) include: developing lighter fans that reduce fuel consumption; simulation technology for virtual engineering and new affordable high temperature alloys to improve fuel efficiency.

The R&D projects have the potential to attract highly skilled jobs to the region and retain skilled workers alongside expanding aerospace supply chain capabilities.  Many aerospace companies are leaders in the utilisation of lean management and manufacturing techniques leading to understanding of the need to reduce wastage in both materials and energy that are embedded in the companies working practices.  Commitment to training structures and apprenticeship training are also a feature of these large hi-tech employers in order to grow their own skilled workforce.  Opportunities for these companies with their technical workforce to expand their range of product capabilities to produce turbine engines
 for nuclear power stations and composite blades for wind turbines are already an area under development. Centrax based in Devon employs around 700 people, producing gas turbines for the offshore and power industries. 
2.2
Automotive

Honda’s plant at Swindon is the main automotive manufacturing site in the South West.  Many companies in the supply chain of the main automotive manufacturers are based in the South West, supplying companies such as the Ford plant in Bridgend in Wales. The Business Minister, Mark Prisk
, has recently finalised an agreement supporting Ford's £1.5bn five-year business development plan with a £360m loan guarantee central to Ford's £450m loan from the European Investment Bank to develop next-generation environmentally friendly cars.  
An early priority will be the development of the 1.6-litre "ecoboost" petrol engine being built at Bridgend.  It would be expected that opportunities in bordering geographical areas are likely to attract skilled people and therefore prove additional competition to attract those skilled workers.
2.3
Mechanical equipment 

In the South West there are a large number of companies that produce a range of goods classified as mechanical equipment manufacturing.  Many of these are small and medium sized employers making products that have many applications across the supply chain for the low-carbon industries and top tier manufacturers for the automotive and aerospace industries for example. Many specialist pumps, hydraulic systems for lifting and controlling components and structures and mechanical items such as valves and bearings could be used in situations involving power generation.   In March 2010, it was announced that the Wind turbine firm Vestas
 is to open a new Bristol site in order to build close connections with the University of Bristol and the local business community. Vestas agreed to join the £25m National Composites Centre (NCC) which will be housed at Bristol's science park.  Caterpillar's manufacturing functions in Wimborne include generators for the marine market for both prime power and emergency applications that could have uses for low-carbon energy projects.  
The Gloucestershire based company Renishaw
, produce a range of innovative advanced precision metrology and machining equipment and have supplied their equipment to companies involved in the precision machining of Wind Turbine bearings in Sweden. 
Blackhill Engineering, a mechanical engineering company, based in Exeter is one of the contractors on the Marine Current Turbines’ SeaGen project, a 1.2MW tidal energy convertor currently operational in Strangford Lough, Northern Ireland. 

Demand from the energy industries and for infrastructure equipment is expected to sustain the mechanical engineering industry through the sharp slowdown in output growth in the immediate future. Longer-term prospects may depend upon controversial and uncertain projects such as the construction of a new generation of nuclear power plants. 

2.4
Metal products 

The metals sector is a considerable employer in the South West and a range of companies are involved in the supply chain to design and develop products that have applications in the low-carbon energy generation and marine industries.  Hamworthy plc based at Poole in Dorset develop, manufacture and supply products such as exhaust gas scrubbers for the removal of sulphur from ships, advanced wastewater treatment plants and ballast water management systems.  The company’s R&D efforts aim to optimise the energy consumption of their products during manufacture.  Optimisation of energy consumption is an area where many supply chain companies choose to focus their efforts to reduce the costs of their products in order to remain a competitive supplier to their key customers and in order to produce products that support the top tier low-carbon industry applications.  

Metal products for structural applications and construction such as offshore stairways and metal buildings as well as formed metal casings for electrical switches and the specialist fixings required to build such structures have applications in the building of energy generating facilities.  The company Mabey Bridge, known for their expertise in structural steelwork for bridges, has manufacturing sites in Gloucestershire.  In 2010 the company made a £38 Million investment in a new wind turbine tower and monopile manufacturing facility in Chepstow close to the South West borders.  
2.5
Marine
The marine industries in the South West are well established and are the types of company that would employ a range of skilled craftspeople and engineers. In particular those involved in composites and laminates and in larger shipbuilding and refitting companies, skilled and experienced welders.  It is quite typical for large ship repair companies to have a fluctuating workforce depending on the size and nature of a contract that may last sometimes two or more years.  Skilled welders are identified as a particular hard-to-fill vacancy for this sector and large offshore or marine based energy producing sites are likely to be attempting to recruit from this already shortage area.  Companies will have experience of sea and ocean based projects including floating barriers and offshore marine structures which can be transferred to similar offshore projects.  Marine Current Turbines
 based in Bristol focus on research and development and project management and are responsible for developing the SeaGen turbine operating at Strangford Lough, Northern Ireland.  Components for the turbine were tested close to the Bristol offices before being moved to Northern Ireland where they were finally constructed at the marine shipbuilding company Harland and Wolff by their skilled workforce.

2.6
Electrical equipment manufacture, electronics and instrumentation

In order to transfer energy from mechanical systems such as wave and wind energy and for use in sites established for power generation, a broad range of manufactured electrical equipment will be required, for instance electrical cabling, monitors, lighting, switches, and specialist electrical equipment to support offshore installations for wind and wave power solutions and for connecting generators.  Energy loss through inefficiency of cables and lines is an area being explored by manufacturers through research and development of materials used for electrical cables. 

Electronic sensors and controllers have important applications in lowering energy use in factories, hospitals and domestic buildings for instance the global company Schneider electric, with a manufacturing facility at Chippenham are involved in developing motion sensors that can control lighting to only use energy when there is a person triggering the sensor as well as controllers that can provide reduced lighting when daylight may not require the light to be on full power.  

Plastic electronics
, while being a fairly new technology has the potential to reduce carbon usage in a number of ways such as ultra-efficient lighting and low-cost, long-life solar cells. On the 1st July 2010 the Minister for Universities and Science David Willetts announced an £8.4m investment in Plastic Electronics technologies. In his announcement, Mr Willetts stated that the technology offered enormous potential to help the local environment.  £7.4m has been offered to eight projects to help build the supply chain and to overcome the barriers to UK exploitation of plastic electronics technology, including over £800,000 from the Engineering and Physical Sciences Research Council (EPSRC). A further £1m has been offered by the Technology Strategy Board to five projects to encourage UK businesses to use plastic electronics in their product development by producing demonstrators with potential for real commercial value. 
Electronic equipment and instrumentation to monitor and control processes and equipment are another method of reducing energy use through using the minimum amounts of material and shortest required times to run particular processes.  There is also a move towards the development of household energy usage monitors that give a digital readout of the consumption.  

Valeport Ltd
 based at Totnes in Devon manufacture a range of instrumentation and monitoring electronics including instruments to carry out site surveys for tidal, wave and wind based renewable energy projects and monitoring tide levels as well as a range of military and scientific applications. 

3.
Employment Trends

‘Off-shoring’ of lower skilled work,  significant rationalisation of supply chains across most engineering sectors during the recession and productivity improvements have contributed to a general decrease in employment levels within Semta’s sectors. Employment in the Engineering and Science sectors in the South West has fallen by about 18% over the last decade. Semta forecasts
 indicate that a 5% decrease in employment is still expected over the next seven years (2010-2016).  

During 2009 to early 2010, the Department of Energy and Climate Change sponsored the Renewable Energy Skills Strategy Group which included The Renewable Energy Skills Strategy Collaborative, consisting of seven Sector Skills Councils and one Industry Training Board.  The group analysed the skills required for the effective deployment of renewable energy technologies and concluded that renewable technologies are typically not new industries but are extensions to existing industries and activities. Employment is relatively low in numbers in terms of direct jobs, although there is potential for significant growth; particularly in Offshore Wind, Micro-generation and Energy Efficiency in the near future and Marine (wave and tidal) in the longer term. The extent to which new jobs will be created will vary by technology and section of the supply chain. 
4.
Skills demand

The following skills issues are likely to affect most of the engineering manufacturing sectors across the South West and as a result are likely to have an influence on the recruitment and development of skilled people in the South West for the low-carbon sector:

4.1
Drivers of skill change

Two-thirds of Engineering employers in the South West felt that the skills of their workforce had changed
.  The main drivers of skills change were:

· Introduction of new technologies or equipment (36% of establishments)

· Development of new products and services (31%)
· New legislative or regulatory requirements (29%)
· Introduction of new working practices (23%).
Legislative and regulatory requirements are likely to have included end of life recycling requirements and noise and energy reduction levels.  Skills requirements could have included product life cycle analysis as well as managers and product designers able to develop designs that reduced manufacturing times and energy use and who could oversee and manage the process.  
4.2
Vacancies 

Demand for skills by Semta’s sectors is demonstrated by data from the National Employer Skills Survey 2009 which showed that 11% of establishments in Semta sectors in the South West had vacancies, compared to an average of 9% for Semta sectors in England. Overall, 3% of establishments in the Engineering and Science sectors in the South West had hard-to-fill vacancies.  The majority of these hard-to-fill vacancies were skills shortage vacancies i.e. they were due to a lack of skills, qualifications or work experience of applicants. Currently, only 18% of Semta employers in the South West either employ apprentices or offer apprenticeships. Unless apprentice numbers go up, finding suitably skilled recruits will be an issue for companies working in low-carbon manufacturing sectors in the South West. 

4.3
Higher level skills
There is increasing demand for higher-level skills across Semta’s sectors that are relevant to low-carbon.  Shortages of suitably qualified and experienced people at management, professional engineer and technician levels across the engineering sectors may create difficulties both for companies pushing forward the development of new products and those incorporating new technologies in order to reduce carbon usage.  Technician level skills are particularly in demand across manufacturing sectors as they are a vital link between R&D activities and production. This shortage could be compounded by emerging low-carbon industries seeking similarly qualified and experienced people.  
According to the Labour Force Survey 2009, 31% of employees in Semta’s sectors in the South West are qualified to NVQ Level 4 plus, however, this is below the figure of 34% of employees across the whole economy in the South West. Investment in training programmes and recruitment of people to apprenticeships are possible ways in which companies may develop the skills of their workforce to meet business needs.  
4.4
Demographic change and replacement demand
Overall 22% of employees in the Engineering and Science sectors in the South West are aged 55
 or over.  When taking into account retirements within Semta’s sectors, there will be a net requirement for over 22,000 people (3,100 per annum) in the South West over the period 2010‑2016
.  Key occupational demand will relate to an annual requirement for over 800 Managers and nearly 400 Engineers and Scientists.  Employers will increasingly need to train and develop their workforce to meet possible shortfalls in key occupations, particularly in light of decreasing numbers of engineering graduates and apprenticeships in recent years.
Forecast Annual net requirement for key management and technical occupations (2010-2016) in the South West

	Semta Footprint
	

	Period: 2010 -  2016
	Total annual net requirement

	Managers
	830

	Total Engineers & Scientists
	360

	  - Professional Engineers, Scientists & Technologists
	120

	  - Technicians
	40

	  - Craft
	140

	  - Operators
	60

	Other Occupations
	1,930

	All Occupations
	3,120


Source: Semta/IER Employment Forecasts 2009

4.5
Supply chains 

Upskilling the supply chain is an issue identified by top tier companies including BAE Systems.  Speaking on the Radio 4 Today programme
, they described having no difficulty recruiting skilled people but were aware that it is a difficult for the supply chain of SMEs (small and medium sized enterprises) where funding and management of training are required as incentives to attract right people.  In the South West, 94%
 of Engineering establishments employ less than 50 people.  Overall
, 63% of Semta employers in the South West trained in the last 12 months, however this figure fell to only 55% for micro sized establishments (less than 10 employees).
4.6
Emerging technologies
Some technologies, for instance plastic electronics, are at such an early stage of development that current demand for skills is focused on PhD level work in order to convert the technologies into working test products and to patent and develop innovative ideas
.  Where a technology is so new, it can prove difficult to identify the types of skills that will be needed to sustain success in the low-carbon industries in the future.

5.
Skills gaps

The report, The Future’s Green
 concludes that management and technical skills are the two major skills problems for employers working in or moving into low-carbon sectors. These two skills issues are among the key themes identified by Semta’s employers across Semta’s sectors in Semta’s Sector Skills Assessment (SSA)
.  Other key themes from Semta’s SSAs which are relevant to low-carbon manufacturing included process improvement (productivity and competitiveness) which links to technical skills issues and strategic workforce planning which links to management skills.

Overall, 24% of Semta’s sectors in the South West had employee skills gaps (NESS 2009). In 2007, 70% of Engineering companies with skills gaps in the South West had technical skills gaps.  The main technical skills gaps related to CNC machine operations, computer aided design (CAD) and computer aided engineering (CAE)
.

Main technical skills gaps across engineering occupations in the South West 
	
	Automotive
	Electronics & Electrical equipment
	Mechanical equipment manufacture
	Metals 
	Transport 

equipment 

(inc. marine & 

aerospace)

	Aircraft engineering
	
	
	
	
	Y

	Assembly line/ production robotics
	Y
	Y
	
	
	

	CNC Machine Operation
	
	Y
	Y
	Y
	Y

	Computer Aided Design (CAD)
	
	Y
	
	Y
	

	Computer Aided Engineering (CAE)
	
	Y
	Y
	
	

	Computer Aided Manufacture (CAM)
	
	
	
	Y
	

	Craft skills
	Y
	
	
	
	

	Electronics
	Y
	
	
	
	

	Fabrication
	Y
	
	
	Y
	

	General Engineering skills
	
	
	
	Y
	

	General machining
	
	
	Y
	
	

	Materials Requirement 

Planning (MRP)
	
	
	Y
	
	

	Materials Requirement 

Planning (MRP11)
	
	
	
	Y
	

	Mechanical Engineering
	
	Y
	Y
	
	

	Mechanical fitters
	Y
	
	
	
	

	Precision Engineering
	
	
	
	Y
	

	Software Engineering
	Y
	
	
	
	

	Tool setting
	
	Y
	
	Y
	

	Welding skills
	
	
	
	Y
	


Source: Semta LMS 2007

Generic skills gaps highlighted across Semta’s sectors (Labour Market survey 2007
) include key or core personal skills (7%), management skills (4%), IT/computer skills (3%) and marketing or selling skills (2%).  Together with changes in skill requirements, qualifications demanded by employers are likely to change, with an increasing requirement for intermediate and higher level qualifications. 
6.
Future skills requirements

New low-carbon manufacturing companies may provide opportunities for re-deployment of staff that have lost jobs from Semta’s sectors and also provide opportunities for companies in the Engineering and Science sectors to seek new markets in low-carbon sectors. Skilled workers from the marine sector are highly sought after in the wind turbine industry for their skills in welding, surface treatment and outfitting. Case studies in Europe by Cedefop
 suggest that, given a sound basis of generic skills, upskilling or ‘adding to’ existing job-related skills will enable someone to carry out the full range of tasks required by new low-carbon occupations.

European comparisons of upskilling to new low-carbon occupations

	Member State
	Occupation
	Core training 
	Upskilling
	New occupation

	Denmark
	Industry electrician / energy technologist
	VET qualifications / tertiary engineering qualifications
	Knowledge of energy sources, ability to integrate energy systems, project management
	Manager in renewable energy

	
	Industrial operator / industry electrician
	VET qualifications / upper secondary qualifications
	Assembly, installation of parts, use of tools
	Wind turbine operator

	France
	Product design and services
	22 initial training courses with varying specialisation
	Integrating environmental criteria in design process, integrated assessment and life cycle analysis
	Eco-designer

	Germany
	Electronic / mechatronic technician
	Initial vocational training
	Electronics and hydraulic systems, safety procedures, operation and services
	Wind power service technician


Source: Cedefop

In the IET response
 to the consultation, ‘Meeting the Low Carbon Skills Challenge,’ the ability of trained engineers and technicians to apply their skills from high carbon to low‑carbon sectors is highlighted and it is mentioned that "generic" engineering skills are transferable.  Whilst the IET recognised that there will be a requirement for some specialised skills, they also suggest that adaptation of existing learning and qualification programmes with a greater focus on skills for a low-carbon economy are more likely than the need to create entirely new programmes and qualifications. 

Maintenance skills will be important for low-carbon activities to improve the efficiency and productivity of equipment.

Although upskilling appears more effective than developing new low-carbon skills, some sectors will require significant investment in skills, because of the scale of upskilling required.
7.
Skills supply

7.1
STEM skills
Science, Technology, Engineering and Mathematics (STEM) subjects have been declining in popularity at secondary and tertiary education levels.  Owing to demographic trends the UK does not have enough people with STEM skills entering the engineering sector to replace those skilled and experienced engineers that will be retiring. 

It is expected that some of the key areas for development in advanced manufacturing related to low-carbon will focus on product and materials research, research and development and bringing innovative products and design solutions to market.  
The skills demanded by the companies working in both the supply chain and directly with technology to provide low-carbon solutions are most likely to be at the higher graduate levels.  This is not to say that skills gained through apprenticeships and HNC/HND level will be less important, indeed, the need to have skilled craft and technician level workers is essential to support these businesses, but those skills are likely to be part of the training and development gained within their places of work.  Professional engineers, graduates and postgraduates tend to have more involvement with the necessary project management, innovative design solutions, research and development required to meet the needs of the expanding focus on low-carbon industries, the related supply chain and addressing the working practices required to lower carbon usage. 

Nationally, the supply of STEM graduates and postgraduates has increased in recent years, with the number of STEM first degree qualifiers increasing by 11% between 2002 and 2007, and the number of STEM Masters qualifiers increasing by 35% over the same period
. However, with demand for specific skills in the low carbon industries expected to increase greatly over the next decade or so, the supply of STEM skills is not predicted to increase at the same rate, which will have implications for the future workforce. A perceived unattractiveness by young people of many careers relevant to STEM subjects, especially in engineering, is a major concern also for future skill provision.
7.2
Universities and higher level skills in the South West

Although overall numbers achieving core engineering subjects at Institutions in the South West have remained fairly stable in the last few years, it is unlikely that these levels will be sufficient to meet the needs of the engineering sector and new low-carbon start-ups, particularly as the demand for STEM graduates from other sectors of the economy is high. 

Achievement of All HE students at Institutions in the South West*  
	 

 

Course Title
	2005/6
	2006/7
	2007/8

	Electrical & Electronic Engineering
	420
	460
	435

	Mechanical Engineering
	330
	350
	430

	General Engineering
	260
	220
	210

	Production & Manufacturing Engineering
	70
	60
	80

	Aerospace Engineering
	180
	175
	160

	Naval Architecture
	5
	5
	5

	Metallurgy
	-
	-
	-

	Others in Engineering and Technology
	180
	175
	105

	Total
	1,445
	1,445
	1,425


*Data cover all students (including non-UK domiciled) working towards any HE qualifications

Source: HESA Student records – Note: figures have been rounded

It must be noted that the figures for student achievement at Institutions in the South West in the table above do not take into account flow in and out of the region i.e. these students will not necessarily stay in the South West after graduation and students from other regions may come to work in the South West, particularly if they are from the region.
Universities in the South West have been keen to forge links with employers in the South West to manage demand and to improve their research base.  Advanced research facilities such as the Powertrain and Vehicle Research centre at Bath University
 have been used and supported by a number of automotive employers including the Ford Motor Company, for a Technology Strategy Board funded project to investigate how improving engine oil formulation could reduce engine emissions through lower fuel consumption.

The importance of combining practical experience with academic learning is also recognised through the 250 part-funded graduate internships available to businesses in the low-carbon sector in the South West and the inclusion of projects that involve working with an employer as part of the course being offered as well as Universities in the region having established links with employers.

Telephone feedback from a research fellow for sustainable energy working in the mechanical engineering department of Bath University confirmed that the University ensures that students are introduced to the low-carbon aspects of the engineering process during their degree courses.  On the 4 year MEng course students look at how products can be designed for easier dismantling and recycling as well as how product design affects the environment in manufacture, use and disposal.  
There was an option offered for the 4th year of the course looking at sustainable energy and the environment that had proved so popular that it was over subscribed and that a project option during the 2nd year exploring renewable energy projects was also a popular option.  Although this was feedback from one university in the region, it bears out the IET opinion that adapted programmes with a focus on low-carbon skills are the most likely route to preparing graduates for working in low-carbon industries.   

7.3
South West Universities, Low-Carbon High Skills project

The South West RDA in conjunction with HEFCE and Universities South West made provision for 250 part-funded graduate internships available to businesses in the low-carbon sector. The Low-Carbon High Skills (LCHS) project started in January 2010 with total funding of around £2m and is operational until the end of March 2011
. The project focuses on South West low-carbon economic improvement through addressing the emerging higher skills needs (Level 4 and above) of businesses and employees in the South West that operate in the following sectors:
• Marine Energy (wind, wave and tidal)
• Non-marine Renewables
• Low-carbon Manufacturing
• Civil Nuclear (new build and decommissioning)
• Renewable Construction
Universities South West are leading on this project. Working in partnership with SWMAS, Regen SW, E&U Skills (Energy and Utilities Sector Skills Council), AoC (Association of Colleges) SW, and fdf. The project aims to:
1. Raise the awareness of employers working directly in these sectors and in their supply chains of how higher levels skills development can contribute to their bottom line business benefits. 

2. Determine the SW Higher level skills gaps emerging in these sectors.

3. Gain direct employer input into the design and sustainability of relevant training courses and the process for updating them in the future.

4. Identify appropriate HE, FE and Private provider partners to work collaboratively to create the training programmes identified.

5. Develop and adapt curriculum through collaboration in the supply network, and in conjunction with employers.

6. Promote, monitor and enhance the number of low-carbon graduate internships delivered in the region by working with GradSouthWest.com, and generate case studies on selected internships including upcoming studies on Marine Energy Engineering Support and Sustainable Housing Design interns.
The project has targets to: 

· Support 30 SMEs, creating new collaborations with the knowledge base, leading to higher level skills training.
· Assist 888 learners to develop their higher level skills.
7.4
Renewable energy courses in the South West
In line with the growth of the low-carbon sector and better understanding of employer requirements, there has been a move to providing specific courses on renewable energy in the South West. More details on the four specific renewable energy courses identified in the table below can be found in Appendix 1.

Courses specific to renewable energy in the South West

	College/University
	Course title and JACS code
	Qualification

	Cornwall College (C78)
	Renewable Energy Technologies (F850)[image: image9.jpg]



	2FT Fdg FdSc

	University of Exeter (E84)
	Renewable Energy (4 years) (Cornwall Campus) (H221)
	1FT/4FT Hon MEng

	University of Exeter (E84)
	Renewable Energy (Cornwall campus) (F802)
	3FT Hon BSc

	University of Plymouth (P60)
	Electrical Engineering & Renewable Energy (HH62)
	2FT Fdg FdSc


8.
Gap Analysis

A focus on employer demand related to low-carbon skills is problematic due to difficulty for employers in trying to identify their future skills needs.  Employers needed a "stable and significant demand for low-carbon skills" before investing in training or voicing their demand for publicly subsidised training.

There was no evidence to show that low-carbon jobs would require fundamentally new types of skill sets. However, there is strong competition from other sectors for some of the key management and technical skills required for low-carbon manufacturing. Four broad skill shortage types were identified during the research:

· Generic skills gaps such as management and leadership skills applicable across UK economy. The transition to low-carbon manufacturing will require managers with high levels of commercial skills to diversify their existing business or move into new markets and seek the funds to do so. There are current shortages within the manufacturing sector for people with the skills to manage complex supply chains both domestically and internationally.

· Specific technical skills shortages that require high training and development investment.  Many of the core engineering skills required for the transition into low-carbon manufacturing already exist within the manufacturing sector. It is not expected that technical jobs for low-carbon manufacturing will change significantly over the next decade – it is more likely that up-skilling of core skills will be required. Numbers of technicians will need to increase as they are a scarce resource across the manufacturing sector generally. Technicians will be vital to the low-carbon sector as they provide the vital link between R&D and production. 

· Skills gaps that could be addressed by 'topping up' existing workforce skills.  Some skills gaps could be overcome through training tailored to their particular needs and made accessible through diverse range of tools and methods. However, upskilling needs to be both affordable and profitable as manufacturing SMEs are less likely to train than larger companies. Across a number of low-carbon industries there are also insufficient numbers of individuals trained in both lean manufacturing and Business‑Improvement Techniques (B‑IT).
· Generic 'low-carbon' skills for instance a broad understanding of the types of changes needed in order for businesses to reduce their carbon emissions. There is a need to undertake additional ‘top up’ training to familiarise employees with new concepts and practices which will enable them to operate in low carbon industries.

Policy-makers should therefore focus on improving and upgrading current skills rather than developing entirely new training programmes for low-carbon jobs. Skill strategies must also address issues such as how to introduce an understanding of the environmental impact of occupations into education and training systems. More emphasis is needed on training the trainers. There are not enough trainers and teachers aware of environmental issues and able to teach new techniques.
Funding solutions, particularly for adults need to be rapid in response time and flexible, focusing on the up-skilling of the existing workforce, rather than on new entrants to meet the needs of employers. Funding flexibility for ‘top-up’ units of learning is vital and the lead time to developing training and resources to train and assess is still an issue. Use of the freedoms introduced through the Qualifications and Credit Framework (QCF) will be important in meeting these top-up skill requirements, as will the implementation of accompanying flexibilities in the funding regimes regarding support for units and non-first qualifications that will aid multi-and up-skilling.

Mainly, however, the government needs to attract more secondary and tertiary level students to STEM subjects and develop these core skills which provide the basis of high level low-carbon skills. Low-carbon development requires more engineers than are currently interested in working in the manufacturing sector; such gaps affect industry more than shortages of ‘new’ skills. The Confederation of British Industry (CBI) is currently considering a ‘golden carrot’ for each student enrolling on a STEM degree. There is also an increasing reliance on STEM skills, which will exacerbate current shortages as competition increases from other sections of the economy. It is considered that up-skilling and re-skilling will be critical to delivery.  

To encourage people to invest in upskilling, the government must also make a long-term commitment to renewable energy and sustainable development.
.
Appendix 1

Map showing all University sites in the South West of England
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Courses specific to renewable energy in the South West

Cornwall College 

2 year full-time foundation degree

Renewable Energy Technologies

Subjects that are included as part of the foundation degree course are Planning for Energy, Essential Physics - Forces and Motion, Conventional Sources of Energy, Introductory Environmental Economics, Biomass as a Source of Energy, Thermodynamics, Tidal & Hydroelectric sources, Geothermal Energy, Energy from Wind and Waves, Project Management, Environmental Law, Sustainable Construction, Solar Energy, as well as CAD and Manufacture 
Successful completion to a sufficient standard of the foundation degree and with additional modules enable students to progress to the second semester of the second year of the BSc Renewable Energy programme of the Camborne School of Mines (University of Exeter), sited at the campus in Penryn.
University of Exeter (Penryn Cornwall Campus)

3 years full time BSC

Renewable Energy (Cornwall campus) (F802)

The Renewable Energy degree programme is described as being tailored to meet the needs of the developing renewable energy sector. The university describes strong links with a wide variety of companies together with its research strengths in geothermal energy; wave power; energy policy and finance; and transport biofuels allows us to offer this programme with substantial backing from the renewable energy industry. 

The University resources include a newly equipped renewable energy laboratory, field station and state-of-the-art IT equipment and the proliferation of local commercial renewables developments near to the University are described as plentiful.  Field trips and a 2-3 month work placement, provide a practical context that complements the taught programme.

The course is described as a practical, vocational programme for individuals seeking a professional role in the strategically important energy sector.  The university receives industrial support from industry leaders such as Bill Dunster Architects, Compact Power, Cornwall Light and Power, EDF Energy, Garrad Hassan, Geoscience, npower renewables, Ocean Power Technologies, Scottish and Southern Energy and Wardell Armstrong International.  The university relationship with Cornwall Light and Power (part of the REG group) has led to Renewable Energy students having full access to the data acquisition system for the two 850kW wind turbines the company has recently built 500 metres from the campus. 

University of Exeter (Penryn Cornwall Campus)

4 year full time MEng

MEng Renewable Energy

The aims of the MEng programme are identical to those of the 3 year programme in Renewable Energy, but this particular course aims to provide a direct route to completing the higher educational base required for registration as a Chartered Engineer.  The MEng year focuses on deepening knowledge, understanding and capability in the key areas of wind energy, marine renewables and electrical and electronic engineering for Renewable Energy. The course provides the opportunity to develop and enhance a student's analysis and design skills by undertaking an extended project with an industrial partner.  Team working and communication skills are developed through a group project. 

University of Plymouth

2 year full time foundation degree (Delivered at Plymouth College)

Electrical Engineering & Renewable Energy

The foundation degree course includes the following modules:

· electrical installation engineering  

· electrical design and standby power systems (with CAD experience) 

· electrical power engineering 

· a choice of power electronics or control systems 

· renewable energy principles (underpinning knowledge towards 17th Edition IEE wiring regulations) 

· test inspection 

· renewable energy systems 

· sustainability and business management. 

Specialist modules in the design and operation renewable energy systems including photovoltaics, wind turbines and hydro-electrics are embedded in the course.  Students will experience learning to design electrical installations using CAD software, inspect and test electrical systems including motor and generator plant, apply industrial power electronics and use advanced test equipment.
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