Engineering Job Sector Factsheet
The engineering job sector covers a huge range of employment - with hundreds of different job roles involved. Engineering is about developing ideas for designing, manufacturing and maintaining machinery, products and materials.  It’s a creative industry with a need to develop new, better but cost effective and safe solutions to practical problems.
Engineering has a huge impact on our lives as everything we use, such as phones, games consoles and laptops, and may need, such as x-ray machines in hospitals - has been designed and developed by an engineer.  Engineers also need to develop new ideas and products to respond to our needs, such as looking at renewable energy technology, the challenges of climate change or the next generation of MP3 players. 

To make it easier to find the information you need for your career planning we have split this wide sector into the main job areas of:

· Aerospace and Defence on page 2
· Chemical on page 3
· Electrical and Electronic on page 4 
· Materials on page 5 
· Mechanical on page 6
· Medical on page 7 
Engineers also work in other sectors such as building services and civil and structural engineering you’ll find out more about this in the construction and built environment factsheet. 

For each job area you’ll be able to find out more about jobs and how much people earn. 
Plus at the end of this document, on pages 8 to 16, we’ve put together information about the whole engineering sector including: 

· The ways into engineering

· The job market 

· Future trends
· Website addresses of specialist sites that you can explore if you’d like to find out more. 
Aerospace and Defence

Engineering in this job area is about developing, designing, making and maintaining aircraft or aircraft engine parts. Aerospace engineers may work on civilian or military aircraft, or could be involved with missiles, satellites or space vehicles. 
Aerospace engineers research, design and manufacture aircraft, satellites, missiles and space vehicles. They may be specialist mechanical, electrical or electronics engineers and they might specialise in airframes, hydraulics, engines or materials and structures. 
Aerospace engineering technicians work on the design, manufacture and operation of aircraft, missiles, satellites and space vehicles. Some may work as specialist engineering technicians - building and maintaining aircraft systems and components such as the fuselage, wings, engines, landing gear, brakes, flying controls and environmental systems. Others may be electrical or electronics technicians - installing and testing electrical and electronic systems used in navigation, communications and flight control.
Want to know more?

The information in this jobs section is a summary of what’s involved in each of the jobs and only a few jobs are highlighted to give a snapshot of this sector.

You can also use the jobs4U website www.connexions-direct.com/jobs4u to find out about 100s of jobs and careers, including the ones listed above and many, many more……..

Pay

· Graduate aerospace engineers may earn from around £20,000 - £25,000 a year and up to £40,000 with experience. Senior engineers may earn £50,000 or more.
· Technician aerospace engineers may earn around £15,000 a year and with experience may be able to earn between £25,000 and £30,000. Senior technicians may earn £35,000 or more. 
Salary figures from jobs4U website - www.connexions-direct.com/jobs4u

Chemical Engineering
Chemical engineering is about using engineering skills to assist the production and control of the plant and machinery used in the manufacture of chemicals, cosmetics, plastics, pharmaceuticals, food and drink and petroleum products. They also have a role to play in energy production and may work as environmental engineers developing, for example alternative energy sources or new waste disposal and recycling methods.
· Chemical engineers are involved in designing processes and production methods to transform raw materials into a wide range of products. Oil, for example, can be used to make fuels, plastics, textiles and cosmetics. 
· Biochemical engineers are specialist chemical engineers who design processes involving biological changes for example in pharmaceuticals, foodstuffs and the treatment of waste.

· Chemical engineering technicians support the work of chemical engineers. They can work in a range of engineering areas such as research and development, design, construction, operations and maintenance.

Want to know more?

The information in this jobs section is a summary of what’s involved in each of the jobs and only a few jobs are highlighted to give a snapshot of this sector.

You can also use the jobs4U website www.connexions-direct.com/jobs4u to find out about 100s of jobs and careers, including the ones listed above and many, many more……..

Pay

· Chemical engineers and biochemical engineers may earn from around £26,000 to over £60,000 a year. The average salary for a chemical engineer may be around £47,000.
· Chemical engineering technicians may start from around £14,500 to £30,000 a year, or more at senior technician level. 

Electrical and Electronic Engineering
Electrical and electronic engineers research, design and develop new electrical or electronic products or innovations to deliver power supplies.
· Electrical engineers are involved in the research, development and operation of electrical machinery and equipment. Many industries rely heavily on electrical engineers and technicians, including the manufacturing industry and the transport industry (railways, ships, aircraft and road vehicles). Electrical engineers are also vital in the development of communications, radar and instrumentation systems.

· Electrical engineering technicians build, operate and maintain electrical equipment, such as generators and transformers and motors that produce and distribute electricity to homes, offices, factories, schools and hospitals. They also support the work of electrical engineers.
· Electronics engineers and technicians may work on the development, installation and maintenance of equipment for a wide range of sectors including hospitals, manufacturing, transportation systems, IT, robotics and the aerospace industry.  Electronic systems are also used in fields of science, such as biology, physics and acoustics. Electronics engineers and technicians usually work as part of a team that may include engineers and technicians from different engineering disciplines.

Want to know more?

The information in this jobs section is a summary of what’s involved in each of the jobs and only a few jobs are highlighted to give a snapshot of this sector. You can also use the jobs4U website www.connexions-direct.com/jobs4u to find out about 100s of jobs and careers, including the ones listed above and many, many more……..

Pay

· Electrical engineers may earn from around £20,000 to over £50,000 a year.
·  Electrical engineering technicians may earn approximately £15,000 a year in their final year of training and, when fully qualified, may earn around £23,000 a year.  Experienced electrical engineering technicians may earn around £31,000 a year, or more if they have managerial responsibilities.
· Electronic engineers may earn from around £20,000 to over £65,000 a year.
· Experienced electronic technicians may earn around £20,000 a year. Senior technicians, or those with management or supervisory responsibilities, may earn £30,000 or more. 

Salary figures from jobs4U website - www.connexions-direct.com/jobs4u
Materials Engineering
Materials such as metals and alloys, ceramics, glass, plastics, rubber, semiconductors, biomedical materials and combinations of materials called composites are combined or modified in different ways to be used for products, such as cars, aircraft, buildings, bridges, silicon chips, sports equipment and even replacement body parts for humans.

Materials engineers and technicians specialise in understanding the structure, properties and processing of a wide range of materials. Materials scientists explore why each material behaves the way it does, and materials engineers and technicians exploit these properties to make a material better, cheaper or more useful. Engineers and technicians usually work as part of a team of scientists, engineers and technicians from different disciplines. 
It is also possible to specialise in a specific material such as polymers or metals and job titles for specialisms include polymer technologist and metallurgist.
Want to know more?

The information in this jobs section is a summary of what’s involved in each of the jobs and only a few jobs are highlighted to give a snapshot of this sector.

You can also use the jobs4U website www.connexions-direct.com/jobs4u to find out about 100s of jobs and careers, including the ones listed above and many, many more……..
Pay

· Materials engineers may earn from around £20,000 to over £55,000 a year.
· Materials engineering technicians may earn from around £17,000 to £30,000 or more a year, if they have supervisory responsibilities. 
Salary figures from jobs4U website - www.connexions-direct.com/jobs4u
Mechanical Engineering
Mechanical engineering is a very broad area of engineering as it is about designing, constructing, maintaining and operating just about anything that has a moveable part, for example, producing machines for use in the manufacturing sector.
Mechanical engineers and technicians work in a wide range of industries including manufacturing, aerospace, energy, renewable energy and climate change, railways, automotive industry, medical and sports technology.
· Mechanical engineers and technicians may be involved in designing, finding solutions to technical problems, using new technologies when they become available and planning and designing new production processes.
· Mechanical engineers and technicians need to be able to work alongside electrical, civil and construction engineers and technicians as well as those in the nuclear and medical fields. 
Want to know more?

The information in this jobs section is a summary of what’s involved in each of the jobs and only a few jobs are highlighted to give a snapshot of this sector.

You can also use the jobs4U website www.connexions-direct.com/jobs4u to find out about 100s of jobs and careers, including the ones listed above and many, many more……..
Pay

· Mechanical engineers may earn from around 16,500 to over £50,000 a year.
· Mechanical engineering technicians may earn from around £20,000, when qualified, to £35,000 or more a year, if they have supervisory responsibilities. 
Salary figures from jobs4U website - www.connexions-direct.com/jobs4u 

Medical Engineering
Medical engineering is about using engineering skills to develop new products and materials for medical diagnostic and rehabilitation purposes. Nanotechnology is impacting on this area; in particular, with for example, more precisely targeted drug delivery and the miniaturisation of medical diagnostic tools.

Clinical engineers design, develop and maintain the instruments and equipment such as heart rate monitors, scanners and x-ray machines that medical specialists use to carry out complex medical procedures and diagnose medical conditions. They also use engineering to help improve the treatment of disease, and  the rehabilitation of patients.

They may work for medical equipment manufacturers, which make a variety of high- technology products and systems, or in hospitals, where they may work in full-time laboratory research or in service delivery and development. Clinical engineers work closely with patients, with other professional staff such as technicians and clinicians, and with equipment manufacturers.

Want to know more?

The information in this jobs section is a summary of what’s involved in each of the jobs and only a few jobs are highlighted to give a snapshot of this sector.

You can also use the jobs4U website www.connexions-direct.com/jobs4u to find out about 100s of jobs and careers, including the ones listed above and many, many more……..
Pay

· Clinical engineering trainees in the National Health Service (NHS) normally start on £24,103 a year. Clinical engineers working as state-registered clinical scientists in the NHS may earn between £29,091 and £38,352 a year, or higher. Consultant clinical scientists may earn between £52,007 and £93,098. Salaries may be higher in the private sector.
Salary figures from jobs4U website - www.connexions-direct.com/jobs4u 
Ways in to engineering
There are four main entry points into engineering. This means that you can start your career from any achievement level and work towards more qualifications at levels from one to six and higher.   
Main entry points:
Operative – Levels one and two.  Although it is possible to find a job as an engineering operative without any formal qualifications, GCSEs (A*-E) can be useful, especially for Apprenticeships. With increased automation and use of technology, operatives need to have some understanding of Information Technology and of the systems involved in producing goods. Some employers may ask applicants to take a technical aptitude test to assess their manual skills.

Many operatives start as apprentices and train on the job. There are also pre-employment training courses at some colleges and training providers, and a range of engineering-related qualifications at different levels, including a GCSE in engineering, Foundation or Higher level Diplomas in Engineering and City & Guilds qualifications. Entry to Employment (e2e) can help to prepare those who are not yet ready for an Apprenticeship.

Craft - Level three.  The main route into craft level is through an Apprenticeship. There are no set qualifications required for entry, but individual employers may ask for at least four GCSEs (A*-C), including English, maths and a subject such as science, engineering, or design and technology or the Diploma in engineering or construction and the built environment at higher level.
Technician – Levels three and four. Technicians can either train with an employer on an Apprenticeship, or take a full-time or part-time college course and then apply to an employer for a trainee technician post. It may be possible to start as a trainee technician with four GCSE's (A*-C) via an Apprenticeship scheme. The Diploma in engineering or the Diploma in construction and the built environment may also be relevant. Qualifications that may lead to registration as an engineering technician include: 

· BTEC National Certificate or Diploma in engineering 

· Technical Certificate gained as part of an Advanced Apprenticeship 

· NVQ Level 3 in engineering 

· the completion a work-based learning route approved by a licensed professional engineering institution. 

Professional – Level six and higher. You can start by taking an accredited degree programme from the required educational base for becoming a professionally qualified engineer in the discipline of your choice. For example a degree in aeronautical engineering to work towards becoming a professional aeronautical engineer or a chemical engineering degree course to work towards becoming a professional chemical engineer. Minimum qualifications for engineering degrees are generally a minimum of two A levels including maths or equivalent and five subjects at GCSE (A*-C) or equivalent. A Foundation year may be possible for those who do not have the specified subjects at A level or equivalent.

In addition: 

Chemical engineering requires chemistry at A Level or equivalent – although if you don’t have the required qualifications in chemistry and maths you may be accepted on to a foundation year before progressing to the first year of a chemical engineering degree course.
For Clinical engineering entry into the NHS is through the Institute of Physics and Engineering in Medicine (IPEM) Clinical Scientist Training Scheme, for which there is fierce competition. Details of how the scheme operates can be found on www.nhsclinicalscientists.info. The minimum requirement for entry to the IPEM Clinical Scientist Training Scheme is normally a good degree in a physical science or engineering. A higher degree or industrial experience may be an advantage.

The qualifications you need for entry depend on the level you start at. It is possible to improve both your skills and your prospects by taking additional training and qualifications, to enable you to progress from craft to technician level and on to professional level. 
For more information about the courses on offer locally for 14-19 year olds - including the new Diplomas in engineering - why not check out your local area prospectus?

· Dudley – www.fourteen2nineteen.com  

· Sandwell – www.4teen9teen.co.uk/ 

· Walsall - www.choosewalsall.com/home.aspx 

· Wolverhampton – www.area-prospectus.com  
For courses in higher education check out the UCAS website - www.ucas.com

For Apprenticeships check out vacancies on these sites:

· Connexions Black Country site www.connexions-bc.co.uk  

· National Apprenticeship site  www.apprenticeships.org.uk 

The Job Market

· Growth sectors in engineering include the UK electronics industry (the fifth largest in the world) and the UK leisure boatbuilding manufacturing industry.

· VAT-registered engineering enterprises had a total turnover in 2008, of £799 billion: an increase of 11.6% on the previous year.

· The UK is also the world’s sixth largest manufacturer.
· Manufacturing generated £150 billion for the UK economy in 2008. It accounted for 55% of all exports, 75% of industrial research and development (£22.5 billion) and employed three million people. 
· The engineering and manufacturing sectors are key economic and social drivers for the UK. They contribute £799 billion to the economy. 
· There has been a short term fall in the overall number of graduate vacancies in the UK, according to the AGR Summer 2009 review, with the engineering and industrial sector experiencing a fall of 40.5%. However, the medium to long term projections for graduate level roles remain high.

· Engineers’ salaries still compare favourably with pay for other graduate jobs according to the CBI‘s Education and Skills Survey 2009, with the median salary of a graduate engineer being £22,500.
· The UK economy currently has a skills shortage of level 3 (Advanced level) engineers.

· Women remain under-represented in the engineering sector. Analysis of new registered engineers and technicians shows that only 11.6% of registrants, in 2008, were female. In 2007, the Equality and Human Rights Commission (EHRC) and the Apprenticeship Ambassadors Network emphasised that (still); “only 2% of engineering apprentices are female, only 4% are from ethnic minority communities and 6% have a learning difficulty, disability or health problem,” 

· Significant numbers of Chartered Engineers and Incorporated Engineers are retiring or approaching retirement and this is reflected in the decline in total registrants in recent years and this will mean a greater demand in the future.
Aerospace and Defence Engineering 
· The UK aerospace industry is the second largest in the world employing over 250,000 people.
· More than 85,000 people work in engineering-related occupations in the aerospace industry, from craft level to senior roles, and around 40,000 are in technical roles.
· There is currently a skills shortage of suitably qualified aerospace engineering technicians and of suitably qualified aerospace engineers.
· The UK aerospace industry is the largest in the world outside the USA.
· Engineers working in Defence include those working for the Armed Forces, as well as those working for the Ministry of Defence. ‘QuinticQ’, based in the West Midlands region, is the UK’s defence procurement company and recruits around 300 graduates each year.

· There are career opportunities for aerospace engineers with aerospace manufacturers and airline operators. Other employers include the armed forces, government departments and agencies. Their skills are also in demand by manufacturers of other vehicles, such as hovercraft, cars and trains.
· There are clusters of aerospace companies around the UK, including in the Midlands and western England.

· There are also opportunities overseas with British firms of consulting engineers working for foreign governments or with overseas aircraft construction companies. 
Chemical Engineering
· Around 250,000 people are employed in the chemical industry in the UK with opportunities in a wide range of sectors.
· Employers include companies involved in oil and gas, chemical and allied products, food, energy and pharmaceuticals, and organisations that design and construct production plant. Opportunities also exist with central government departments and government agencies. Employers range from large international companies and research organisations, to smaller companies. 
· There are opportunities for chemical engineers and technicians throughout the UK. Job prospects are very good and there may be opportunities to work overseas.
· The pharmaceuticals industry is sheltered from the economic cycle because Governments are a major purchaser. However, strain on healthcare budgets in recent years has seen many governments turning to generic drugs and encouraging self-medication. Generic drugs can sell for up to 90 per cent less than brand-name drugs, while over-the-counter drugs are bought directly by the consumer - generic drugs are typically produced by smaller firms, whereas the market for prescription and over-the-counter drugs is dominated by global pharmaceuticals firms.

Electrical and electronic engineering

· There are opportunities for qualified electrical engineers and electrical engineering technicians in a wide range of industries including aerospace, marine, agricultural, chemical, civil, energy and medical.  Employers across the UK include local and central government, manufacturers in all industries, research and development companies, IT companies, public utility organisations, such as water, gas and electricity and the armed forces.

· Electrical engineers and technicians can also be employed in a range of functions, including design, marketing, sales and customer support. The growth of computer technology has led to an increased role for electrical engineers in this area of work.

· There are opportunities for electronics engineers and technicians in a wide range of industries. Some of the main ones are aerospace, marine, agricultural, chemical, energy and medical industries. 

· Job prospects are excellent, as electronics is a huge (and still expanding) international industry - the opportunities for working overseas are considerable. Rapid developments in telecommunications, robotics and digital technology are bringing a steady demand for electronics engineers and technicians, and there are skills shortages in some areas.
Materials Engineering

· Materials engineers are employed in many different industrial and manufacturing sectors including construction, construction engineering, building services, electronics, shipbuilding, aerospace, motor sport, power generation, railways, biomedical engineering, vehicle and consumer goods manufacture, and also newer industries such as nanotechnology and biomimetics (copying, and taking ideas from nature). 
· There is currently a shortage of skilled workers in materials engineering and there are opportunities throughout the UK and overseas.
· Employers range from huge multinational companies to universities, government agencies and small research laboratories.
· The UK metals sector is made up of around 15,000 companies employing over 400,000 people, including about 7,000 metallurgists - specialist materials engineers and scientists who work with metal.
· Around 14,000 companies are involved in polymer processing, including those who do the work as a secondary part of their business. The industry employs around 280,000 people, including polymer technicians who can work for a range of manufacturers.

· Polymer science is an expanding area. New companies will continue to develop across the country as new uses are found for plastic, rubber and composite materials in the home, industry and medical profession. There is currently a shortage of qualified polymer technicians.
Mechanical Engineering

· Mechanical engineers work across all types of engineering activity. Around 75,000 engineers worldwide are members of the Institution of Mechanical Engineers (IMechE).

· Employers include aerospace and automotive industries, gas, electricity and nuclear companies, engineering construction companies, government agencies, manufacturing industries, oil and gas industries, including petrochemical industries, process industries, pharmaceuticals, food and cosmetics, the Civil Service, local councils, hospitals and educational institutions, transport, including road and railways and the water industry. 
· SEMTA, the Sector Skills Council, estimates that 10,000 qualified mechanical engineering technicians will be needed in the aerospace, automotive, electronics and marine sectors over the next ten years. There are many opportunities across the UK and there tends to be a shortage of skilled level 3 workers.
Medical Engineering

· Most clinical engineers work in the NHS, although they are also employed by universities, research establishments such as the Medical Research Council and manufacturers of medical equipment, and in private sector health care. 
· Experienced clinical engineers can also be self-employed or work as consultants. There are only a few hundred clinical engineers in the UK, and relatively few new posts become available. 
Engineering in the West Midlands

· The West Midlands accounts for 17% of all Engineering employment and 15% of all engineering employers in Great Britain. 

· The engineering industry in the West Midlands employs 213,000 employees in 10,430 engineering firms. 

· 93% of engineering firms in the West Midlands employ less than 50 people. 

· The largest sectors in terms of employment are metal products, mechanical equipment and automotive (retail, repair and manufacture). 

· The West Midlands has particular concentrations of employment in the automotive and metals sectors when compared to the rest of Great Britain. 
· The automotive production industry has seen a local decline with fewer opportunities for automotive product engineers. Other automotive engineering areas, such as vehicle maintenance have been more stable.  There are skills shortages at automotive engineer level as cars become more technological – with electronic and computer systems used as standard on new and recent models.

· The largest concentrations of engineering employment are located around Birmingham, Sandwell, Walsall, Coventry, Dudley and Telford and Wrekin. 

· It is estimated that 1 in 5 Engineers work in manufacturing  in the UK so this is one of the largest engineering sectors.
Future Trends 
· By 2017, 587,000 new workers will need to be recruited into the manufacturing sector. 
· However the profile of workers is predicted to change. Overall, almost 47% of all employees in 2017 will be at associate professional level or higher, compared with just over 32% in 1987. 
· At the same time, a fall is forecast in the number of people working in skilled trades and elementary occupations, as well as among machine and transport operatives.
· In the aerospace and defence industry, over the next 20 years, close to 60% of the workforce will retire creating a demand for new workers to enter the sector.
· An expected decline of employment of some 84 thousand for the chemical industries is in marked contrast to the estimated replacement demands of just over 186 thousand. Replacement demands, for most occupations, for the period 2007-17 are around a third or more of 2007 employment levels.

· Engineering and technology sectors should benefit from Government support for power generation, low carbon technologies and other advanced engineering projects. In April 2009, the Department of Business, Enterprise and Regulatory Reform (BERR) published Building Britain’s Future: New Industry, New Jobs, in which it identified several key technologies that should play a larger role in the economy in the future:

· Advanced engineering

· Electronics

· Biosciences

· Low-carbon technologies

Currently green technologies are worth £3 trillion to the world economy. There are opportunities to develop global, leadership in this sector creating jobs and wealth for the UK. 
· Further investment in biofuel production capacity and growing demand for nuclear decommissioning are expected to cause output growth in the fuel production industries to rise by 2-2¼ per cent per annum over the longer term Policy initiatives by the government to promote the use of biofuels and the investment cycle in nuclear power generation sector are the largest drivers determining demand for this sector in the medium and long-term.

· Nuclear generated electricity will also have a role to play. Building a new wave of nuclear power plants would have considerable economic benefit and jobs for the UK.
· The manufacturing sector is projected to expand over the period 2007–2017 in output terms; however in parallel, efficiency is projected to increase at a faster rate.
· In the longer term demand for pharmaceuticals is expected to continue to be strong as the proportion of national income spent on healthcare tends to increase with wealth and a rapidly aging population.
Projection figures from ’Working Futures 2007 -2017’ Warwick Institute of Employment Research - November 2008.
Engineering UK 2009/2010 Report
Find out more about Engineering
General
www.connexions-direct.com/jobs4u 
You can use this site to find out about all the jobs in this sector in more detail.

www.careersbox.co.uk

A free national careers film library showing films of real people doing real jobs.

www.engineeringdiploma.com

The Diploma in Engineering and careers information.
www.enginuity.org.uk/

Enginuity the site that’s all about engineering and technology careers.
www.semta.org.uk

SEMTA - The Sector Skills Council for Science, Engineering and Manufacturing Technology and the lead for the Diploma in Engineering.
www.scenta.co.uk

SCENTA Limited - careers information in science, engineering and technology.
www.direct.gov.uk/diploma 

The official government site about all the different diplomas.

www.sectorcareersinfo.co.uk 

This site has a link to all sector skills councils.

Specific careers in the industry

www.automotive-skills.org.uk
Sector Skills Council for the automotive industry.
www.cogent-ssc.com

Sector skills Council for the oil and gas, chemicals, nuclear, petroleum and polymer industries.

www.euskills.co.uk

Sector Skills Council for the electricity, gas, waste management and water industries.
www.goskills.org

Sector Skills Council for the passenger transport industries.
www.icheme.org 

Institution of Chemical Engineers (IchemE).
 www.materials-careers.org.uk
Institute of Materials, Minerals and Mining’s careers site. 

www.imeche.org.uk
Institution of Mechanical Engineers (IMechE).
www.nhscareers.nhs.uk

NHS Careers – for clinical engineering.
www.polymerinnovate.com

The Polymer Innovation Network.
www.wisecampaign.org.uk

Women into science, engineering and construction – careers information for girls.

www.youngeng.org

Young engineers to encourage young engineers. 

www.summitskills.org.uk

Sector Skills Council for Building Services Engineering.
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