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About this document
This document is part of Intellectual Output 1 (O1) of AEERO: Aerospace Engineering ECVET Resources
Online. The project AEERO is co-funded by the European Commission through the ERASMUS+
programme, KA2.
Following the methodological guidelines and tools provided by the leader of O1, the results of primary
and secondary data collection and analysis of each partner country (UK, Italy, Portugal) are compiled in a
National Report. National Reports will be the basis for the Global Report with the main conclusions of O1.
Research, Contextualisation and Needs Analysis, which aims at providing background and
contextualisation for the project and ensure quality; ensure that the platform, the learning objects and
the content are fit for purpose, relevant to the market and of a high standard.
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1. Introduction
[max. 1 page. Overall description of the country in the aerospace industry, e.g. importance of the sector
in the economy, main stakeholders, main challenges and trends.]
‘Means of Ascent’: The Industrial Strategy for UK Aerospace (2016)1 has been developed by the
Aerospace Growth Partnership (AGP), a strategic partnership between the UK Government and industry
which has been established to secure the future of the UK civil aerospace industry for the next 20 years
and beyond. The AGP2 was set up in 2010 in order to tackle barriers to growth, boost exports and grow
high value jobs in the UK and since then, the AGP has been instrumental in identifying market failures,
identifying the areas where Government can help create a sustainable, long term future for the industry
and developing initiatives to address challenges facing the sector.
This Aerospace strategy is focused on improving productivity and competitiveness and world-class skills
development through investing in next generation skills, radical technologies and processes and
increased productivity throughout the supply chain. It is supported by £1.95bn of Government Research
and Development funding for 2013-26 which is being matched by the industry to provide a total
investment of £3.9bn through the Aerospace Technology Institute.3
Key challenges facing the industry identified by the AGP include increasingly intense competition from
lower-cost overseas competitors, adapting to ‘Industry 4.0’ advanced technology requirements and
capacity concerns. A 2015 survey of the UK supply chain4 commissioned by the UK Government found
that many companies have shortages in advanced technology and manufacturing skills, experienced
shortcomings in advanced manufacturing and lean supply chain management which impeded global
competitiveness and (particularly in lower tier companies), lacked the management structures and
processes required to achieve growth.
Interviews conducted as part of this supply chain survey5 indicated that there is a strong engineering
tradition in the UK, supported by top ranking University courses (currently 69 courses at 47 different
Higher Education Institutions are offered)6 producing highly knowledgeable graduates in the field of
aeronautical engineering. However, it also found that while graduates carry a good foundation into the
workplace, it can take a while for these skills to be adapted in a more practical sense with both

1

http://www.theagp.aero/wp-content/uploads/sites/9/2016/07/Means-of-Acscent-2nd-Edition-LoRes-02-0816.pdf
2
http://www.theagp.aero/the-agp/
3
http://www.ati.org.uk/
4
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/536903/bis-16-310-aerospacesupply-chain-study.pdf
5
ibid
6

http://search.ucas.com/search/providers?CountryCode=&RegionCode=&Lat=&Lng=&Feather=&flt99=2011&Vac=1
&AvailableIn=2017&SubjectCode=20
https://www.thecompleteuniversityguide.co.uk/courses/search?s=Aeronautical+engineering
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apprentices and graduates taking longer than desired to adapt to the practical work environment of an
aerospace company.
The UK’s Aerospace Strategy puts in place plans to overcome these challenges and emphasises the need
to invest even more in technology, manufacturing capability, competitiveness and skills. The AGP has
already put in place a wide range of specific support programmes to help companies improve their
competitiveness including SC21 and Sharing in Growth (continuous improvement) NATEP (SME
innovation through mentoring), funded bursaries for 500 Masters degree places and put in place an
Aerospace Supply Chain Competitiveness Charter.
The importance of the sector to the UK economy as well as the success of the AGP model is also
emphasised in the prominence given to the Aerospace sector a recent UK Government Green Paper
(Policy Consultation Document) ‘Building our Industrial Strategy’ (January 2016). This strategy paper
remarks upon how the UK has one of the most successful civil aerospace industries in the world, but
competitive pressures are intense though the Government’s long-term commitment to work with the
aerospace sector in support of research and development and supply chain competitiveness,
together with the UK’s strong overall business environment, is encouraging world-leading
companies like Airbus, Rolls- Royce, Boeing, Bombardier Aerospace, GE Aviation and GKN to invest
in new facilities, technology, and skills, positioning the UK to win work on future aircraft
programmes. It also highlights how aerospace is an example of a sector where partnership between
government and industry is well developed and the need to replicate that model across other key
growth sectors.7

2. Market size and characteristics
[max. 3 pages. To be completed later with results of questionnaires and interviews.
- Characterize high technology advance manufacturing within aerospace industry in your country. How
large? Who are the Main players? How many people are employed and what else do you know about
them? What are the trends in this market and consequences for the Human Resources?
- Which aerospace industries use already BIT (Business Improvement Techniques) or similar? ]
The UK’s Aerospace industry is the largest in Europe and globally is second only to the United States. It is
the powerhouse of the Advanced Manufacturing sector in the UK In 2015 it generated an annual
turnover of £35bn including £30bn of exports, representing a 39% growth in productivity since 2010.
There are almost 3000 companies within the UK Aerospace sector directly employing 123,000 workers
including 3,900 apprentices and indirectly supporting a further 154,000 jobs.8

7

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/586626/building-ourindustrial-strategy-green-paper.pdf
8
ADS Industry Facts and Figures 2016 (www.adsgroup.org.uk/Facts2016)
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The UK regions with the highest number of aerospace employees were the West Midlands, South West
and East Midlands, broadly mirroring known aerospace clusters around the UK
A highly-skilled workforce, historical institutional expertise and an advanced science and research base
has ensured the UK has a strong position in many current aircraft programmes. This success draws
heavily on the investment made in developing technologies in the 1970s and 1980s, and the UK now
considers itself to be at the forefront in three high-value, highly complex areas of modern aircraft;
engines, aero-structures and advanced systems.9
Current trends indicate that whilst the UK aerospace industry is growing, it is not keeping pace with
global growth which in turn indicates that the UK is losing market share to overseas suppliers.10 Despite
strong core aeronautical skills, there is also a shortage of skilled manufacturing and advanced
technology skills in the UK. Due to this lack of available talent there is strong competition from the
prime contractors and major Tier 1 suppliers as well as from other industries that require similar skillsets
(e.g. automotive).11
While the UK aerospace sector can demonstrate good capability in in areas such as propulsion and aerostructure parts there are other technological areas such as processes and materials where capability is
lacking.12
New aircraft programmes and technologies can represent major opportunities; however the UK may not
be based positioned to benefit from these. Lower tier suppliers in particular feel that major investments
are required by UK based Tier 1 suppliers and prime contractors, alongside Government support into
upgrading manufacturing capabilities.13
A lack of advance manufacturing and lean supply chain management is also leading to a lack of global
competitiveness. Primes and Tier 1 suppliers see a lack of streamlined manufacturing processes and
advanced supply chain management as weaknesses of the UK aerospace supply chain and in order to
compete with low-cost emerging markets and highly productive advanced economies, continuous
improvements in quality and productivity are needed. Conversely, smaller and lower tier businesses
have a more positive view of their own manufacturing and supply chain skills which highlight a potential
lack of awareness of the need for continuous improvement and adoption of advanced supply chain
management and manufacturing capabilities amongst the lower tiers.14
Overall, this large scale UK supply chain survey indicates reasonably strong growth in the UK aerospace
supply chain and for lower tier suppliers, an optimistic view of future growth. However, there is a
disparity between this view and that of prime contractors and Tier 1 suppliers which is contributing to a
9

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/536903/bis-16-310-aerospacesupply-chain-study.pdf
10
ibid
11
ibid
12
ibid
13
Ibid
14
ibid
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reducing UK share of global aerospace market in the face of lower costs and higher productivity in many
emerging and advanced economies and a strong willingness for some overseas governments to invest in
this area.
Whether the UK can continue to play an essential and significant role in the global aerospace industry is
unclear, given the current uncertainties over Brexit.15
ADS want the UK to remain in the single market, a continuation of free movement of goods and staff
and to retain input into regulation of the sector.
Currently, Aerospace is almost uniquely exposed to Brexit as international agreements mean it is largely
exempt from trade tariffs, but any imposition of customs borders following Brexit would increase costs
and bureaucracy, reducing competitiveness.
Immigration controls could exacerbate the skills shortage for specialised work and as a ‘third country’
the UK will also find it more difficult to participate in new EU funded multinational aerospace research
projects.

15

http://www.telegraph.co.uk/business/2017/06/14/aerospace-industry-warns-against-hard-brexit/
https://www.aerosociety.com/news/farnborough-what-does-brexit-mean-for-the-uk-aerospace-industry/
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3. Training offer and routes to market
[max. 5 pages + annexes. To be completed later with results of questionnaires and interviews.]

3.1 Training courses and certification
- Available training offer for the target groups, especially regarding BIT – Business Improvement
Techniques. Complete Annex 4 to describe the most relevant courses/modules/training.
- Who are the main training providers?
- Is the training offer certified? What certification mechanisms are currently used? Who are the certifying
authorities? Are European tools used?
Vocational Education and Training
For the purposes of this report, UK Vocational Education and Training (VET) relating to aerospace and
BIT is considered to encompass any type of education and training which aims to equip people with
knowledge, know-how, skills and/or competences required in aerospace related occupations or more
broadly on the labour market. This is in line with the definition of VET provided by the EU Quality
Assurance in Vocational Education and Training (EQAVET)16
This can incorporate voluntarily orientated education and training at higher qualifications levels (6-8 of
the European Qualifications Framework) traditionally offered by Higher Education Institutions. Due to
the longstanding and clear distinction made between VET and academic higher studies that exists within
the UK education system, HEI provision is discussed separately within this report.
Apprenticeships
An apprenticeship can be described as a job with an accompanying skills development programme
designed by employers in the sector. It allows the apprentice to gain technical and real practical
experience, along with functional and personal skills required for their immediate job and future career.
These are acquired through a mix of learning in the workplace, formal off-the-job training and the
opportunity to practice and embed new skills in a real world context.
Level 2 Apprenticeship Framework – Improving Operational Performance17
Developed and issued by the Science, Engineering and Manufacturing Technological Alliance (SEMTA)18,
an NGO responsible for engineering employer led skills solutions in the UK’s most advanced sectors; this
framework includes a new learning pathway specifically focused on Business Improvement Techniques.

16

http://www.eqavet.eu/qa/gns/glossary/v/vocational-education-and-training.aspx
http://www.afo.sscalliance.org/frameworkslibrary/index.cfm?id=FR04049
18
http://semta.org.uk/
17
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It provides an industry standard programme centred on the proven tools and techniques of lean process
and quality improvement activities. It is designed to support continuous improvement by promoting
effective team working and developing lean skills across the wider workforce.
The B-IT2 NVQ is delivered by high-achieving lean process practitioners and is described within the
framework guide as ‘a down to earth, hands-on programme designed for operators in companies that
have lean systems in place but are looking to engage the wider workforce in continuous improvement
activities.
It teaches learners how to identify and eliminate waste, create flow and improve quality, leading to
greater efficiency and increased profitability. The programme is also considered essential in ensuring UK
companies can compete against strong international competition.
Qualifications available to learners undertaking this pathway include:
Competence Qualifications:
C1 – Level 2 NVQ Diploma in Business Improvement Techniques19
Knowledge Qualifications:
K1 – EAL Level 2 Certificate in Business Improvement Techniques20
K2 – Pearson BTEC Level 2 Certificate in Lean Organisation Management Techniques21
K3 – City and Guilds Level 2 Certificate in Improving Business Performance22
K4 - PAA/VQSET Level 2 Certificate in the Improvement of Business Performance
K5 – EAL Level 2 Certificate in Applying Business Improvement Techniques23
K6 – NCFE Level 2 Certificate in Lean Organisation Management Techniques24
K7 – Pearson BTEC Level 2 Extended Certificate in Engineering (Specialist: Manufacturing Engineering)25
19

http://www.cityandguilds.com/qualifications-and-apprenticeships/manufacturing-industry/businessimprovement-techniques/7576-business-improvement-techniques#tab=information
20
http://eal.org.uk/PDF/B-IT/501_1495_5_fs.pdf
21

http://qualifications.pearson.com/content/dam/pdf/btec-specialist/BA025217-BTEC-Cert-in-Lean-OrganisationManagement-QCF-L2-011110.pdf
22

http://cdn.cityandguilds.com/ProductDocuments/Manufacturing_Industry/Business_Improvement_Techniques/7
576/7576_Level_2/Centre_documents/7576-02_L2_Qualification_handbook_v2.pdf
23
http://eal.org.uk/images/SPEC_601_1686_9.pdf
24

https://www.ncfe.org.uk/media/432228/ncfe-level-2-certificate-in-lean-organisation-management-techniquesqan-60125305-fixed.pdf
25
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K8 – HABC Level 2 Certificate in Lean Organisation Management Techniques26
K9 – HABC Level 2 Certificate in Business Improvement Techniques27
K10 – City and Guilds Level 2 Certificate in Manufacturing Practices28
K11 – FAQ Level 2 Certificate in Business Improvement Techniques
K12 – ETCAL Level 2 Certificate in Business Improvement Techniques
K13 – BIIAB Level 2 Certificate in Lean Organisation Management Techniques 29
The pathway also includes information on:
Employee rights and responsibilities
Functional skills
The Business Improvements Techniques Pathway is designed to ensure that business practices are
planned and executed as efficiently as possible, identifying and minimising waste whilst ensuring highest
quality.
Learners can progress through the following higher level apprenticeships:
Operations and Quality Improvement Advanced Apprenticeship Framework Level 330 which has a single
learning pathway on Business Improvement Techniques
Higher Apprenticeship in Advanced Manufacturing Engineering Framework Level 431 equates to a
foundation degree and includes an aerospace specific learning pathway.
General Vocational Education and Training

https://qualifications.pearson.com/content/dam/pdf/BTEC-Specialist-Qualifications/Engineering-(Specialist--Manufacturing-Engineering)/2010/Specification/9781446924983_BTEC_Splt_Eng_SpltME_L2_Iss2.pdf
26

https://highfieldabc.com/Assets/DownloadArea/QualificationDownloads/[14062017_1558]_9_L2_Certificate_in_L
ean_Org_Mgt_Techniques_specification_v2.pdf
27

https://highfieldabc.com/Assets/DownloadArea/QualificationDownloads/[10022017_1336]_9_L2_Certificate_in_B
usiness_Improvement_Techniques_specification_v1.1_published.pdf
28

http://cdn.cityandguilds.com/ProductDocuments/Manufacturing_Industry/Manufacturing/5938/Purpose_and_Re
cognition/19_Plus/Purpose/60130362_L2_Certificate_in_manufacturing_Practice_Purpose.pdf
29

https://www.biiab.org/fileadmin/content/Documents/Qualifications/Business_Improvement_Techniques/Handbo
oks/biiab-level-2-certificate-in-lean-organisation-management-techniques-handbook-v1.0.pdf
30
http://www.afo.sscalliance.org/frameworkslibrary/index.cfm?id=FR03680
31
http://www.afo.sscalliance.org/frameworks-library/index.cfm?id=FR04082
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Many of the vocational training courses focusing on BIT form part of the apprenticeship frameworks, but
can also be completed as courses in their own right outside of a formal apprenticeship.
City and Guilds National Vocational Qualification (NVQ) in Business Improvement Techniques,
available at Levels 2, 3 and 432 and has the learning objective of improving business performance as a
whole through the delivery of Quality, Cost and Delivery (QCD) benefits.
This suite of qualifications provides the learner with all of the skills (from basic to advanced) in order to
effectively monitor and make improvements to production and manufacturing processes. The learner
will be assessed in the workplace and on completion of this qualification the learner will be well placed
to work in a variety of business improvement roles in their chosen industry.
The NVQ Diploma in Business Improvement Techniques is for anybody whose work involves business
performance or who wants to work in this sector. The qualification is open to existing workers or new
entrants - you don't need any previous experience to take the course.
The City and Guilds Level 2 Diploma in Aerospace and Aviation (Foundation Competence33 and
Knowledge34) is a qualification designed for the Aerospace Manufacturing Fitter apprenticeship
standard. The standard has been developed by Employers including BAE Systems, Airbus UK, Rolls
Royce, GKN, Marshalls Aerospace and Defence Group and AgustaWestland.
The competence qualification is undertaken in the foundation phase (first year) of the apprenticeship
and includes an optional unit on ‘Conducting Business Improvement Activities’
This unit of competence identifies the training and development required in order that the apprentice
can demonstrate that they are competent in being able to conduct a business improvement activity
using a systematic plan, do, check, act approach for an engineering operation or process, which will
prepare them for entry into the engineering industry or engineering manufacturing sector, creating a
progression between education and employment and acting as a basis for the development of
additional skills and occupational competencies in the working environment. They will be expected to
adopt a systematic approach to conducting business improvement activities on an
engineering/manufacturing operation or process to identify opportunities for the elimination of waste.
They will be required to conduct a 5S/5C audit and identify wasteful or non-added value activities in the
operation or process. They will need to produce a new standard operating procedure (SOP) or
contribute to improving an existing SOP. These activities will include creating the appropriate visual
management systems required, calculating key performance indicators required and the quality control

32
33

See 18

http://cdn.cityandguilds.com/ProductDocuments/Engineering/Mechanical/4605/4605_Level_2/Centre_document
s/4605_L2_Qualification_Handbook_v2-0.pdf
34

http://cdn.cityandguilds.com/ProductDocuments/Engineering/Mechanical/4705/4705_Level_2/Centre_document
s/4705-02_L2_Diploma_Qualification_handbook_v1.pdf
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requirements and presenting records of the business improvement activities and how they will meet
their aims.
Their underpinning knowledge will provide an understanding of their work, in order to safely apply
appropriate engineering principles to business improvement activities. They will understand the tools
and techniques used in business improvement activities and procedures used, and their application, and
will know about the process, materials and consumables, to the required depth to provide a sound basis
for carrying out the improvement activities and producing project plans that will lead to a successful
project outcome.
The knowledge qualification also includes a unit on ‘Business Improvement Techniques’ which aims to
provide the learner with the knowledge of lean business process and quality improvement in order to
effectively monitor and make enhancement s to production, manufacturing and maintenance processes.
Topics covered include continuous improvement, workplace organisation, visual management and
problem-solving techniques.
These and other similar courses are available from a wide range of public and private VET providers.

HIGHER EDUCATION
Undergraduate
According to UCAS in the UK there are over 62 Higher Education providers of Undergraduate Aerospace
related courses. 52 in England, 5 in Scotland, 4 in Wales and 1 in Northern Ireland. Most providers offer
a number of courses. Details of all the courses and providers can be seen here:
http://search.ucas.com/search/providers?CountryCode=&RegionCode=&Lat=&Lng=&Feather=&Vac=1&
AvailableIn=2017&Query=aerospace&ProviderQuery=&AcpId=&Location=&IsFeatherProcessed=True&S
ubjectCode=
Specific course titles cover a range of descriptors including:
 Aerospace/Aerospace Engineering/ Aerospace Engineering Manufacturing
 Aviation/Aviation Management
 Airport Management
 Metallurgy
 Automotive Engineering/Technology
 Aeronautical Engineering
 Air Transport/Air Transport with Commercial/Private Pilot Training
 Aerothermal Engineering
 Aerospace Systems Engineering
 Aerospace Technology
 Travel Operations Management
 Mechanical Engineering
 General Engineering
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The majority of the courses are single subject, although some courses have the options of a joint,
minor/major or triple subjects. None of the courses appear to be offered on a part-time basis. The vast
majority of the courses are at undergraduate level with a small number described as HND's, DipHEs or
Foundation Degrees. There are a small number of 1 year top up courses. UG courses are generally 3 or 4
years in duration: more if they include a sandwich/placement year in the UK or abroad.
UK HEIs have degree awarding powers recognised by the UK authorities (UK and Scottish Parliament,
Welsh and Northern Ireland Assemblies). The QAA (Quality Assurance Agency for Higher Education) is an
independent body who oversees the monitoring and advising on standards and quality in UK higher
education.
A number of courses mention that they are linked to the Engineering Council accreditation standards.
Entry requirements vary depending on the provider and course. 2 examples can be seen below:



University of Wolverhampton
o Aerospace Engineering Degree requires CDD A Level or BTEC Level 3 in Engineering
University of Glasgow
o Aerospace Systems Degree requires AAB at A Level and in Mathematics and Physics
(along with other equivalents)

Course Content:
Example 1:
Aviation and Airport Management, University College Birmingham
The Aviation and Airport Management course has been developed in response to these trends,
specifically in partnership with Swissport, the aviation ground operations specialist, and Airport
Placements Ltd., both of whom have a continual demand for appropriately trained personnel.
Year 1: Understanding the Air Transport Business, Understanding Airport Passenger Operations,
Understanding Finance, Understanding People, Tourism Destinations, Aviation Marketing Studies. Year
2: Managing Aviation Operations, Airport Planning, Pricing & Revenue Management, Research in
Practice, Managing People. One option from: International Travel Operations, Social Media in Tourism,
Retail Operations Management, Modern Languages, Summer Work Experience. Year 3: Aviation Risk
Management, Strategic Management for Tourism, Aviation Futures, Aviation Project (double module).
One option from: International Marketing, Financial Strategy, Strategic Human Resources, Destination
Management.
Example 2:
Aeronautical Engineering, Loughborough University
Our Department is one of very few that brings together the excitement and challenge of both
Aeronautical and Automotive Engineering. Our reputation for excellent teaching and topical research is
built on a long and successful history. Automotive engineering started in 1919 and Aeronautical in 1935.
In the Department we enjoy close working links with Rolls-Royce, Ford Motor Company, BAE Systems,
Jaguar Land Rover, Caterpillar, JCB, Airbus, Lotus, Bentley and many others. Our strong industry links
benefit our research and keep us up to date with the latest industry developments. A large proportion of
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our students will start their careers with organisations they have gotten to know as a student while on
their placement. Our extensive laboratories house state of the art equipment which supports a lively
research programme and also provides our undergraduate students with the opportunity to pursue
projects at the cutting edge of technology.
Part A (Year 1) – Part B (Year 2) – Placement Year (Year 3) – Part C (Year 4) – Part D (Year 5). Each year is
divided into a series of modules, which make up a total number of credits for the year. As you progress
through the course there are a series of core modules as well as the opportunity to tailor your studies
through a range of optional module choices.
Cranfield University is the only European university with its own airport and runway. Through the strong
links with industry we have built over the past 70 years, we focus on defining and delivering the aircraft,
airport and airspace management of the future. ‘Using our expertise in propulsion, aeronautical
engineering, intelligent automation, autonomous systems, and computational engineering we are
creating tomorrow’s air vehicles and businesses here today. Our blue-sky research generates concepts
that, through then building and testing, we actually put into practice in physical flight demonstrations.
Using our airport at Cranfield we show how our ideas are more than theories but work on the ground
and in the air. Because our work starts with ideas and culminates in actual delivery Cranfield offers
something for industry partners and also people at all stages of their career. We have more than 200
doctoral students and 400 MSc Aerospace students drawn from universities around the world. We are
the UK’s top destination for aerospace engineering postgraduate students and the largest provider of
accredited aerospace degree courses.’ (Cranfield University, 2017).
https://www.cranfield.ac.uk/themes/aerospace
Postgraduate
According to UCAS there are 16 providers of Postgraduate Aerospace related Masters degrees in the UK,
which offer 28 courses. These are all either full or part time and are all taught courses. Most courses
include the terms ‘Aircraft’ or ‘Aeronautical’ in their descriptions. Entry requirements are a relevant
degree and some providers stipulate and minimum classification (2:1, 2:2 etc.).
Course content:
Example 1:
Aircraft Design (Taught) Glyndwr University, Wrexham
The course equips students with the required knowledge and understanding of typical aircraft systems
their power requirements and how they interface with other on-board and ground based systems. With
common taught elements of the programme including, advanced materials, design, and stress and fluid
dynamics analysis, candidates will be using state of the art commercial software: CATIA V5, ABAQUS and
ANSYS.
Modules include: Engineering research methods and pg studies; sustainable design and innovation;
engineering systems modelling and simulation. Optional modules: advanced composite materials;
aircraft structures; airframe systems design; dissertation.
Example 2:
Aeronautical Engineering (Taught) Staffordshire University
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This programme covers a broad range of areas including fixed wing and rotary aircraft, subsonic and
supersonic flight regimes, aircraft propulsion systems, aircraft control systems, materials, etc. As well as
taught classes, students use our extensive range of laboratories which include industry standard design
and analysis software, including Pro Engineer, Phoenix CFD, ANSYS FEA, etc.
Modules: Technical and study skills; research methods and project management; control systems for
aeronautics; structural integrity; aircraft propulsion systems; advanced aeronautics; advanced vehicle
aerodynamics.
Apprenticeships
In the UK Degree/Professional Apprenticeships have recently been introduced and allow apprentices to
achieve a full bachelor’s or master’s degree as part of their apprenticeship. Entry requirements can
require at least five GCSEs grades A — C/National 4s or 5s, and Level 3 qualifications, including A
levels/Highers, NVQ/SVQ Level 3, or a BTEC National. Some employers also have specific entry
requirements, and this is particularly the case for degree apprenticeships.
‘’ Degree Apprenticeships are a new government development. Apprentices will split their time between
university study and the workplace and will be employed throughout – gaining a full bachelors or
masters degree from a top university, while earning a wage and getting real on-the-job experience in
their chosen profession. Higher Apprentices are already able to study to degree level as part of their
apprenticeship but Degree Apprenticeships will go further. They will involve a degree as an integral part
of the Apprenticeship, co-designed by employers to make sure it is relevant for the skills that industry is
looking for.’’ (Career Pilot, 2017).
According to HEFCE (2017) ‘’There are currently around 1000 degree apprenticeships. Government has
made a pledge to increase the number of apprenticeships starts to 3 million by 2020’’.
‘’Providers of apprenticeships at any level must be registered with the Skills Funding Agency (SFA) via its
Register of Training Organisations (ROTO). Once registered, they can enter a procurement round to offer
a course that conforms to an approved Apprenticeship Standard or Framework. Higher education
providers can also work with employers to develop new apprenticeship standards, called Trailblazers,
for which they would have influence over the content and shape of the apprenticeship.’’ (HEFCE, 2017).
Higher and Degree Apprenticeships are being offered and are under development in the Aerospace
sector: aerospace engineering; aerospace software development; automotive engineering.
According to Prospects.ac.uk (2017):
‘Some of the most high-profile universities currently involved include:
 Aerospace engineering and Aerospace software development - University of Central Lancashire
(UCLan) and Lancaster University’
Some of the most high-profile employers currently involved include:
 Aerospace engineering and Aerospace software development - Airbus, BAE Systems and Rolls
Royce
 Automotive - BMW Group UK, Toyota Manufacturing UK and Vauxhall Motors’’
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Two examples can be seen below (The Scholarship Hub, 2017).
Companies offering Degree Apprenticeships in Aerospace Engineering
A 3 year programme which leads to a degree in Aerospace Engineering
Airbus Aerospace Engineering delivered in partnership with either Bangor University, Swansea University
Degree Apprenticeship
or the University of the West of England.
BAE Systems Aerospace

A 5 year programme leading to a degree in Aerospace Engineering from

Engineering Degree

Blackpool and Fylde College accredited by Lancaster University.

Apprenticeship

AEROSPACE GROWTH PARTNERSHIP SUPPORT PROGRAMMES
The AGP, supported by Government funding matched by the aerospace industry have put in place a
number of support and training programmes for organisations working in the sector; including Supply
Chains for the 21st Century (SC21) and Sharing in Growth (SiG) which focus on continuous improvement
and contain elements of BIT.
SC2135
SC21 is a change programme designed to accelerate the competitiveness of the aerospace & defence
industry by raising the performance of its supply chains. International competition, together with the
challenges posed by the defence industrial strategy, necessitates rapid improvement in the
effectiveness of supply chains. At the same time, industry must ensure that it delivers competitive
solutions for customers whilst maintaining profitable business growth.
Benefits, which have been documented in a benefits brochure36 include:
Reduced overheads from implementing business excellence and lean principles through the Bus Ex and
Man Ex tools,
Operational improvement with minimal costs to the business
Increased competitiveness
Leaner production,
Cost reduction
Lower set-up times
SiG37

35

http://www.sc21.org.uk/
http://www.sc21.org.uk/wp-content/uploads/sites/23/2015/07/SC21-Benefits-Brochure-v1.pdf
37
http://www.sig-uk.org/
36
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To capitalise on the opportunities for growth in the aerospace industry, suppliers need to constantly
invest in their ability to deliver competitive performance. To support this, Sharing in Growth UK Ltd was
set up in 2013 specifically to deliver a £250M programme of intensive supplier development over four
years to 30 to 40 UK suppliers. The main funding support for this ambitious and innovative programme
has come from a successful Regional Growth Fund application. SiG is already effective, having delivered
over one million training hours. With tranche two funding of another £30 million, SiG can now support
more than 60 beneficiaries. The lead companies have already secured around £2 billion of total contract
value through improved competitiveness.
SiG provides over £1m of grant funded training per business unit. This provides the necessary breadth
and depth of support to drive globally competitive performance in the aerospace sector. With a strong
focus on leadership, culture and operational excellence, it is designed and led by industry to remove
barriers to growth and secure long term contracts from UK and overseas customers.
It provides access to world class training throughout a four year intensive programme tailored to and
targeted at enablers for growth. The training support comes from some of the sector’s leaders and
experts who can draw on their companies’ knowledge of substantial change over many years,
supplemented by professionals from expert delivery partners.
The aim of the programme is to secure over 10,000 jobs in the UK aerospace and related high value
manufacturing sectors.

3.2 Target groups
- Who are the target groups of training? Aerospace manufacturing apprentices - intermediate to
advanced apprentices. Established workers. How many? Level of qualifications? Age? Context in labour
market?
- How are professionals (re)integrated in the market/workplace after attending the training?

APPRENTICESHIPS
Level 2 Improving Operational Performance Apprenticeship target learners are primarily school leavers
who have completed their GCSE studies and in some cases relevant vocational activity such as a Diploma
in Engineering, Pre-Apprenticeship programme or extended work experience.
Level 3 Operations and Quality Improvement Advanced Apprenticeship target learners include school
leavers who have completed their GCSEs and in some cases relevant vocational activity such as a
Diploma in Manufacturing or other related activity, Pre Apprenticeship programme or extended work
experience. Also older apprentices aged 18-24 and adults post 25 who have worked in a process driven
context and are considering an Advanced Apprenticeship. It is also likely that intermediate apprentices
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completing the Level 2 Improving Operational Performance framework will progress onto this level 3
framework.
Level 4 Advanced Manufacturing Engineering Apprenticeship target learners include those who have A
or AS Levels in Science, Technology, Engineering or Mathematics (STEM) subjects and GCSEs in English,
Maths and Science at grade C or above. Also learners who have completed an Advanced Engineering
Apprenticeship or completed a 14-19 Advanced Diploma in Engineering or Manufacturing or those that
have previous work experience in engineering at Level 3.
GENERAL VOCATIONAL TRAINING
City and Guilds National Vocational Qualification (NVQ) in Business Improvement Techniques:
Level 2 is aimed at new and existing employees who have undertaken some BIT training and are now
acquiring experience within a team as well as other people involved in a business at all levels who
require a fundamental understanding of business improvement practices.
Level 3 is aimed at staff employed as supervisors, team leaders, change agents or facilitators and who
are responsible for carrying out business improvement activities as well as people who through
Continuing Professional Development (CPD) are being prepared to take on management responsibilities
in a business improvement environment.
Level 4 is aimed at managers who have overall responsibilities for business improvements with specific
responsibilities for achieving business objectives as well as people who through CPD) are being prepared
to take on management responsibilities in a business improvement environment.
Level 2 Diploma in Aerospace and Aviation Engineering (Foundation Competence and Knowledge) are
aimed at anyone over the age of 16 who would like to progress in a career in the Advanced
Manufacturing and Engineering sector and who typically has achieved 4 GCSEs at Grade C or equivalent,
including Mathematics, English and a Science.

HIGHER EDUCATION
Target groups for HE providers are generally those aged 18+ who meet the entry requirements of the
specific provider for the specific course. Generally, for HE study applicants will have to have A levels or
equivalent. For mature students, Accreditation of Prior Achievement, work experience etc. may be
eligible. For EU and International applicants, HE providers will have equivalent entry requirements and
often a minimum English language level. As described above
HE UG: Entry requirements vary depending on the specific provider and course. See above for examples.
HE PG: Entry requirements are a relevant degree and some providers stipulate a minimum classification
(2:1, 2:2 etc.).
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Many HEIs have links with industry and support graduates in finding relevant employment after they
have completed their course. As described above, a number of providers offer placement/sandwich
years so students gain industry experience.

3.3 Training resources available
Are there training resources in your country/that you know that could be useful for our project? E.g.
documents, slides, online content, etc. Please characterize them and don’t forget to register in Annex 1 –
sources.
HIGHER EDUCATION
http://search.ucas.com/search/providers?CountryCode=&RegionCode=&Lat=&Lng=&Feather=&Vac=1&
AvailableIn=2017&Query=aerospace&ProviderQuery=&AcpId=&Location=&IsFeatherProcessed=True&Su
bjectCode=
GENERAL BIT
https://leaninkingcounty.com/lessons-and-resources/
GOVERNMENT SUPPORTED INITIATIVES
http://www.sc21.org.uk/wp-content/uploads/sites/23/2015/07/SC21-Imp-Guide-2014-v11.pdf
http://www.sig-uk.org/wp-content/uploads/2017/06/SIG-brochure-interactive.pdf
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4. Good practices
[max. 2 pages + annexes. To be completed later with results of questionnaires and interviews.
Identify and briefly describe cases of companies (from aerospace or other sectors) that successfully use
BIT or related concepts. Complete Annex 5 for a preliminary description of the good practices you find.]
AEB Ltd
A Journal article38 and Conference paper 39 by A.J Thomas, M. Francis, R. Fisher and P. Byard (Cardiff
School of Management at Cardiff Metropolitan University) documents the implementation of a new
Lean Six Sigma Framework (SLSSF) that attempts to create a more balanced and integrated approach
between the Lean and Six Sigma elements and one that is capable of achieving greater efficiency of
production whilst also ensuring variation reduction and Critical To Quality (CTQ) issues are eradicated
from the production process.
The case study chronicles the application of this framework in a medium sized UK aerospace
manufacturing company (AEB Ltd) a specialist manufacturer of internal aircraft structures which had
suffered from significant issues with production capacity and capability for many years.
The application of the new SLSSF achieved significant improvements in business performance. Key
improvements were: build time reduction of 20.5%, improved on-time-in-full delivery to customer by
26.5%, reduced value added time by 5% and reduced non-value added time by 44.5%. In addition,
estimated financial savings of £2 million were forecast.
An Advanced Composite Materials and Technology Company
The Industry Forum40 delivered two 1 day 5S (a lean manufacturing tool) workshops that consisted of a
mix of theoretical training, short example and practical activity. Staff at the company who were making
a transition from a traditional manufacturing model to becoming a leaner organisation learned about,
then were able to implement the key principles of 5S.
The team were led through the 5S teach point and played the ‘numbers game’ before carrying out a
assessment of the current 5S condition in their target areas.
The 5S numbers game is a simple but practical example that presents the 5S concepts to the team and
demonstrates how to practically apply it. This interactive example clearly highlights the efficiency
improvements that can be gained by applying 5S.

38

Production Planning and Control Volume 27, 2016
http://www.tandfonline.com/doi/citedby/10.1080/09537287.2016.1165300?scroll=top&needAccess=true
39
Proceedings of the 15th International Conference on Manufacturing Research (ICMR2015) Paper 44
http://www.academia.edu/17369357/ICMR_2015_Paper_44
40
https://www.industryforum.co.uk/
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All participants then went into the target area and worked together to remove all unnecessary items
from the area (Sort) and arranged the work space to ensure that it was safe, organised, and promoted
an efficient, clean workplace (Simplify).
Coaching was given to the team to develop visual standards in the form of 5S check sheets (Standardise)
to help maintain the standard of the activity and guidance on how to sustain 5S across the organisation
(Sustain).
The Benefits:
Improved visual management in the target areas means teams can easily and quickly identify abnormal
conditions and act on them before they manifest into major issues.
All excess consumables were returned to stores, freeing up valuable space lineside and reducing the
clutter. Items are now easier to find in the area.
Better organisation in the target area(s) means that the team can ensure time isn’t lost searching for key
equipment and materials.
Identification of overproduction and countermeasures put in place to eliminate it. This led to a
reduction in inventory.
Obsolete plant equipment removed from area. This not only decluttered the area, but also meant that
essential items could to be stored closer to point of use, and improved safety.

Zodiac Interconnect UK (part of the global Zodiac Aerospace) 41
Zodiac engineers and delivers innovative and cost-effective interconnect products and systems for harsh
and safety-critical environments in the aerospace, defence, industrial, and energy industries.
In the UK the production, engineering and design plant is in Slough, where Zodiac Interconnect UK has
around 125 employees. The formal implementation of lean began in 2012 because the business
acknowledged the benefits of lean such as reducing lead-times by identifying waste, the elimination of
defects by developing a culture of problem solving and the reduction in variation by making processes
predictable and stable through standardisation.
The lean tools today are helping in the effort to make Zodiac Interconnect UK a facility that is recognised
for operational excellence and the Business Improvement Techniques training is empowering staff with
the essential techniques to deliver on this core objective.
During six, half-day sessions in the first part of BIT training, five employees learnt key theories and
developed their knowledge in areas including organisational safety, effective team working, 5S
workplace organisation techniques, visual management systems and continuous
41

http://skillstraininguk.com/bit-empowers-zodiac-team-to-problem-solve
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improvement techniques using the Japanese Kaizen approach to problem solving and process
improvement.
In the second half of the 12 month bespoke training the employees worked in three teams to identify
and tackle three individual workplace related projects on Quality, Cost and Delivery.
Having completed their training, the team leaders are coaching their individual teams in the
business improvement techniques and are auditing each other’s 5S+1 audits. They have also identified
and are working on new projects on safety, on reducing the lead time of processes on the assembly line
and on improving production efficiency by reducing rejections.

5. Needs Analysis
[Maximum 10 pages + annexes (questionnaires). Most of this chapter will be developed based on the
results of questionnaires and interviews. The aim of the chapter is to answer the following questions:
-

Is there enough training, especially in BIT and for Aerospace manufacturing staff?
What kind of training should be developed?
Which are the main features of the training to be developed?

Before conducting questionnaires and interviews, partners can develop some text/collect data to justify
needs identified at proposal stage:
-

Lack of skills for high technology advanced manufacturing – knowledge intensive.
Skills required: new ICT equipment and manufacturing techniques = broader training
programmes with research, technology and manufacturing]

An analysis of the need for improved and enhanced vocational training, particularly in respect of
teaching BIT techniques, within the UK Aerospace Manufacturing Sector has been carried out. This has
included primary research, in the form of questionnaires, interviews and focus groups with
representatives of four key stakeholder groups; complemented by secondary research focusing on
existing case studies, academic enquiry and the findings of recently published larger scale sector specific
surveys.
For the purposes of this research and the Aeero project as a whole, Business Improvement Techniques
(BIT) are considered to encompass a wide range of methodologies and tools that can be used to
innovate and improve service delivery trough, for example, creating better process flows, increasing
quality, creating capacity, eliminating waste etc. underpinned by the concept of organisational learning.
The objective of BIT is to improve organisational performance as a whole through the delivery of
Quality, Cost and Delivery (QCD) benefits.
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The four key stakeholder groups identified were Aerospace Manufacturing Enterprises, Vocational
Education and Training Providers, Higher Education Institutions and Other Sectoral Organisations,
including clusters, industry and trade associations, certifying authorities, regulators and other bodies.
Higher Education representatives, including Lecturers, Senior Lecturers, Professor, Researcher, Course
Leader and Head of Aerospace Teaching Programme contributed to research findings which indicate
that the typical HE course offerings at UK Universities are Aerospace or Aeronautical Engineering at
Degree and Masters levels (usually leading to a BEng or MEng qualification). More specialised courses
such as Aircraft Maintenance Engineering (BSc) and Space Systems Engineering (MSc) are also offered at
a limited number of institutions. Responses also indicated that 86% of HE courses include an industry
placement component. Examination of course syllabi and information gleaned through interview also
indicate that the majority of undergraduate aerospace engineering courses offer an optional additional
yearlong industry placement. The national percentage of undergraduates pursuing this option is not
clear, however; the University of South Wales estimates that 10% of their degree students undertake
this. Factors discouraging higher take up of this option include the negative implications of increased
costs and time spent by students to complete their degree.
98% of institutions who responded indicated that student numbers on aerospace related courses were
either growing or stable. There was some confusion over a question regarding ‘Probable professional
developments for students’, primarily due to the slightly unclear wording, however when interpreted as
referring to the type of employment students move into, responses suggest that likely career
destinations include aerospace design, development and manufacturing, EASA Certified Engineer, and
commercial sector. These findings are supported by potential career information included in the
majority graduate and undergraduate marketing materials such as prospectuses published by UK HEI’s.
The percentage of graduates who progress into the aerospace manufacturing industry is not clear. While
various national surveys42 and other guidance websites43 in the UK can provide an indication of the
percentage of employment achieved by graduates from degree course subject area, this employment
information is not broken down by sector. Survey respondents were not able to provide accurate figures
and estimates range widely from 2% to 80%.
Various challenges facing HEI’s involved in aerospace engineering provision were identified by
respondents, which broadly tally with more widely available commentary and information. While some
of these issues are aerospace sector specific, others relate to the HEI sector or UK political climate as a
whole; nevertheless it is reasonable to assume that the effects of these wider factors may be felt and
potentially addressed at individual subject level.
Challenges ranged from lack of time and resources placing excessive demands on staff through to Brexit.
The importance of genuine partnership with industry, from understanding and meeting their ongoing
and new demands to the need for industry experienced staff to work in academia was clear from

42
43

https://www.gov.uk/government/statistics/graduate-outcomes-by-degree-subject-and-university
https://www.whatuni.com/degree-courses/search?subject=aerospace-engineering&sort=empd
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responses received. Risks of falling standards, lack of good quality students and preparation in relevant
subjects at school level were also highlighted.
Solutions to these challenges were less clearly articulated, though better collaboration with industry was
the most commonly suggested. Other approaches suggested the need for investment in staff, students
and infrastructure. The responses to some challenges, such as minimising the negative effects of Brexit
were considered to be outside the control of respondents.
A recommendation that HE provision in Maintenance Engineering seems to offer a solution to meeting
the demands of the industry; clearly, as numbers of new aircraft increase, so will the global demand for
skilled aerospace maintenance.
Awareness levels of Business Improvement Techniques (BIT) amongst HEI representatives was mixed,
with 71% being familiar with the concept and 29% not. Availability of subjects addressing BIT at
individual HEI’s was also mixed, with responses indicating a 57% availability of these subjects.
Views on whether there were important skills that were not currently being taught were also mixed.
35% of respondents did not identify any areas not taught. The remaining 65% identified a number of
skills either not being taught, or requiring increased provision ranging from emotional intelligence, big
data, engineering management (which may include BIT), multidisciplinary earning to Maths, Physics and
Programming. The importance of responding to industry focus and increased input from industry into
defining educational provision was also highlighted.
Opinions regarding whether BIT should be reinforced in HE curricula were mixed. Almost 70% either
thought this wasn’t necessary, were not familiar with BIT or did not know how this could be
implemented. 15% thought that BIT should be reinforced with the remaining 15% commenting that they
though students already had relatively good exposure to BIT through commercial, business and
management focused lectures as well as pointing out that Engineering Management is required by
accrediting bodies. The need for more team working, design based and self-thinking modules rather
than more lectures was also emphasised.
An interview44 and academic research45 from a HEI perspective, focused on the need for new skills for
future aerospace professionals and how this could be translated to the (university) classroom. This study
used ‘The Assessment and Teaching of the 21st Century Skills Project’46 as a baseline for the definition of
the future ‘critical’ skill set. This framework is considered well aligned with the future needs of the
aerospace industry and could be translated to a range of learning environments through an effective
redesign of existing teaching and learning philosophy and practices. It is clear that ‘an industrial-age
curriculum will not fully equip students for living and working in an information-age society’. 47

44

Ilias Lappas, Aerospace and Defence Professional and Academic currently working as a Senior Lecturer and
Course Director of Aeronautical Engineering at the University of South Wales
45
http://www.jatm.com.br/ojs/index.php/jatm/article/view/616/512
46
http://www.atc21s.org/
47
http://www.jatm.com.br/ojs/index.php/jatm/article/view/616/512
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‘The aerospace industry has always been at the forefront of excellence and innovation, attracting and
retaining highly-skilled employees.’48 This means that skills shortages will adversely affect the capacity of
the sector to develop and maintain existing and future platforms and systems. ‘New skills have to be
identified for the future workforce of the aerospace industry which then need to be translated to the
classroom’.49 A possible response to this is to place more emphasis on professional and occupational
education and training; which could also usefully incorporate an increased focus on BIT which is already
included in some of the UK accreditation standards.

Other Sectoral Organisations representing the aerospace sector, such as clusters, industry and trade
associations, certifying authorities, regulators and other bodies play varied roles in supporting
innovation within the sector and developing the supply chain through training and other initiatives.
Many of these organisations have commissioned their own research into the challenges and needs
facing the sector as well as acting as points of contacts for all organisations operating within the sector
and encouraging collaboration and cooperative behaviours aimed at addressing these needs.
Findings from these types of organisations identify a number of key major challenges facing the sector.
These include a shortage of qualified and experienced personnel with core engineering skills
(exacerbated by an ageing work force) as well as skills shortages in key technologies. The uncertainties
of Brexit were also cited as a major challenge.
There is also a perceived need for a holistic approach between industry and academia to generate
interest in both engineering and the aerospace sector specifically in schools to help with the recruitment
of Aerospace Engineering graduates.
Demand for there to be certainties over trade regulation and movement of personnel following the UK’s
renegotiated relationship with the EU. Although the outcomes and possible negative impact of any
Brexit agreement are currently unknown, it is clearly a major potential challenge facing the sector as
evidenced by the large amount of commentary, expert opinion and research available, much of which
has been commissioned and/or provided by other sectoral organisations such as trade associations,
clusters and governing bodies and will be further discussed below.
Possible contributions identified that these types of organisations could make towards addressing these
challenges were included working in partnership with organisations in the sector, as well as public
bodies such as RAeS to support recognition of this skills shortage and to influence methodologies to
attract and educate the next generation of aerospace professionals. Regional Aerospace Alliances, such
as the West of England Aerospace Forum50 (one of our survey respondents) can also contribute by
facilitating contact between influential personnel; encouraging collaboration and cooperative
behaviours.
48

Ibid
ibid
50
http://www.weaf.co.uk/
49
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There appears to be a good level of awareness of BIT and its importance within the sector; despite some
unfamiliarity with the specific BIT term the concepts of continuous improvement and Total Quality
Management (TQM) seem well understood at this level. The existence of the Aerospace Growth
Partnership’s Supply for the 21st Century (SC21) and Sharing in Growth (SiG) programmes (described
above) provides evidence of this awareness and importance.

Responses to our survey from Aerospace Manufacturing Organisations indicate that some of the main
challenges facing the sector include finding suitable and well trained staff (such as machine
programmers and setters), increasing global competition, paradigm shifts in technology and the ability
of businesses to grow, which needs to be supported by continuous improvement in business processes,
driving cost, quality and delivery to be competitive in the market as well as the need to develop superior
products and new manufacturing methods. The need to improve processes represents a key challenge
that the application of BIT could play an important part in addressing.
Additional needs identified by survey respondents also included the need for Technical College based
provision for less academic personnel, investment in new equipment, culture change throughout all
levels of the business and further reference to the need to develop new technology and improve
productivity.
While increasing productivity was considered key, responses indicated that it would be possible to do
this with the existing labour force if there were more qualified staff, by reducing waste and improving
processes and taking a more disciplined approach encompassing greater attention to detail, better
procedures and work instruction and a clear line for management responsibility as well as structural
changes (once more, there is a clear opportunities for the utilisation of BIT here).
Some of these challenges translated directly into areas or themes where it was felt that training was
required or would be useful which included specific needs for training around the programming and
setting of Computer Numerical Control (CNC) machines and operation of new equipment to more
general requirements for management and leadership training based around business transformation.
Half of the companies had some in-house training in place. Factors adversely affecting workplace
learning included the time and cost implications of freeing up skilled and experienced personnel to train
others and training needs being determined on an ad hoc rather than career development basis.
Examples provided of training dislikes were the lack of infrastructure in place to support the activity
required, training being too generalist.
Familiarity with ECVET was limited, with just 25% of respondents being aware of the concept; familiarity
with BIT was higher, at 50%. 50% also thought BIT focused training would be useful for their
organisation. Again, there was possibly some confusion as to the meaning and definition of BIT, as 75%
actually described having attended courses or training containing elements of BIT, though not all
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identified learning and using lean manufacturing, cellular manufacturing and other tools and techniques
could be classified as BIT.
Reference was made by several organisations to their participation in sector wide and competitiveness
and continuous improvement programmes, Supply Chans for the 21st Century (SC21) and Sharing in
Growth (SiG) which are discussed elsewhere in this report.
Other comments received emphasised concerns that the skill levels within Aerospace SME’s will soon be
in crisis and there is a need to consider infrastructure for personnel who are not necessarily academic,
but who have the potential to become good engineers. SME’s struggle to free up resources to train
others and colleges often do not have the equipment or lecturers to fill this void.
Findings from a round table discussion involving a focus group of aerospace industry professionals
identified that there was a need for the type of learning platform that the Aeero project was proposing
and that there were gaps in the type of online training available in the sector, as well as a noticeable
variation in quality standards and generally not much online training specifically aimed at the aerospace
sector is available.
The group felt that it was important that the learning platform be authentic in order to be effective. It
would need to be engaging, user friendly and incorporate of reward and recognition of progression in
order to motivate learners.
Other key factors to ensure that the training was effective would be non-patronising, have some level of
interaction and including working examples relevant to the audience undertaking the training.
The group also emphasised that it was important to overcome as many barriers to entry as possible
(such as avoiding classroom based lectures which many workplace based learners are put off by).
In terms of flexibility and accessibility, an internet browser based platform would probably be the best
format to adopt and it was also suggested that a Process Mapping focused ‘module’ may be a good
starting point as this could fit anywhere in any tier of business.
Response rates to our survey were relatively low; however it is reassuring that the findings generated
broadly match with other similar recent surveys of the sector carried out by other organisations, for
example the BDO Group, who in 2015partnered with the Institution of Mechanical Engineers (IMechE)
to analyse the sentiments, challenges and changing macro landscape for UK aerospace companies.51
The resulting report indicated that there had been strong growth in the sector for several years and that
this was likely to continue, resulting in demands for productivity being ramped up and also notes that
how suppliers respond to new technologies will be crucial to their future success, especially given the
competitive threat from China who will develop domestic competitors as it is already doing in the
automotive sector.
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Overall, this survey revealed a strong positive sentiment in the UK aerospace sector but also serious
concerns about the UK’s continuing position as the world’s second biggest source of aerospace
equipment. There are serious issues with long-term agreements, productivity levels, availability of
correctly skilled people and the rise of Asia as an aerospace powerhouse which represent threats to the
UK industry.
Key survey results52 showed 62% of companies had an issue with productivity, 62% of companies were
setting up overseas facilities with 35% of these located in China and 15% of companies indicating that
local incentives that de-risk overseas investment make it easier to create a foreign base. 63% thought
that the UK should invest strategically in through-life engineering services and product service systems
with the same percentage believing that the UK needs more home grown, mid-size companies to
strengthen the UK aerospace sector.
64% were positive about prospects for their civil aerospace order book in the next 5 years, with only a
slight decrease when considering the next 10 years.
There were a mixed range of concerns and challenges identified, with the need to invest in research and
development to remain competitive and fulfilling new, higher production rates required by prime
contractors scoring highest.
The BDO report also pointed out that the lack of technical skills and the high displacement f trained
personnel from SME’s to larger companies is frequently cited as a common inhibitor to manufacturing
growth. 53% of the companies surveyed had experienced difficulty with recruiting people trained in the
disciplines they needed, with mechanical and aeronautical engineers in greatest demand. Other jobs
where a skills gap existed were software engineers, systems integration engineers and experienced
machine tool operators. 21% said they needed more engineers with an understanding of through-life
engineering, showing that design for repair is seeing a market pull which the engineering education
sector should heed.
Apprenticeships are seen by most stakeholders as key to the future of the industry. Survey results
showed that 20% of companies responding had no apprenticeship scheme, 10% of apprenticeship
schemes were not cost effective, however 42% had taken on 50 or more apprentices in the last 2 years,
demonstrating what a substantial part of overall headcount in larger aerospace firms that apprentices
form.
Future developments will also influence needs and challenges facing the sector. Organisations such as
the Aerospace and Defence Security Group (ADS), the Engineering and Physical Sciences Research
Council (EPSRC) and the EPSRC Centre in Through-life Services predict that the global maintenance,
repair and operations (MRO) sector is about to take off.
As local skilled labour costs in India and China are much lower than in Europe and the US the U will need
to fight hard to retain and win MRO services which will mean better training coupled with an
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understanding of Big Data, the Internet of things and how companies use the immense volumes of data
they generate. 53
The UK Government is supportive of the industry (as described earlier in this report) and there are
several well-funded and often industry match funded programmes and initiatives54, which more than
half of the BDO survey respondents received benefits from; however 18% said they were unaware of
most of these programmes and 22% though aware, had received little tangible benefit. 25% of
companies responding said that Government sponsored activities had helped them with innovation and
research and development, but just 4% said that Government programmes had helped them access the
supply chain of bigger companies, calling into question the efficacy of the AMSCI.
Despite new government supported training initiatives and the aspirational status of the sector, nearly
25% of companies said these activities would probably not address their company’s recruitment issues
over the next 10 years. Companies also wanted to see more government support in some key areas of
activity; including Apprenticeships (25%), channelled support for smaller companies (23%) and a
National Strategic Productivity Review (20%).
An overwhelming 87% also thought that the UK should develop a National Strategy in Through-life
Engineering Services (TES) and create a global centre of excellence for TES.

Responses from and participation in this research by VET providers was negligible, due in part to the
strongly competitive and commercially driven environment in which VET providers (particularly those
working in high value manufacturing sectors such as aerospace operate). However, their training
provision is driven by the availability of skills funding and industry need which has been discussed in
depth elsewhere in this report.

6. Conclusions and recommendations
[max. 2 pages. To be completed only after questionnaires and interviews. Structure:
- Average 1 paragraph summarising each of the previous chapters;
- Summary of main needs in terms of VET;
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- Recommendations about: training to be developed/used, preferable accreditation routes, features of
training, any other remarks. ]

The UK has one of the most successful aerospace industries in the world, second only in size to the US
globally and the largest in Europe, despite intense and increasing competitiveness from emerging
markets in Asia.
The sector is well supported by Government through a long term commitment to work with the sector
in relation to research, development and innovation as well as supply chain competitiveness.
The uncertainty over and possible implications of Brexit represent a major threat to the continuing
success of the sector, as do skills shortages and lack of streamlined manufacturing and supply chain
processes.
The UK also has a wide range of training courses dedicated to both the aerospace sector and the use of
BIT within that and other areas. These range from degree, masters and doctorate delivered by HEI’s, to
apprenticeships for school leavers and Government supported industry wide programmes supporting
competitiveness and growth; complemented by bespoke short training for existing professionals mainly
supplied by private sector VET suppliers.
The concept of BIT is relatively well known within the UK, particularly in the vocational sector.
Awareness within HEI’s and lower tier aerospace manufacturing organisations seems lower and there is
some confusion of the plethora of terms which can be used to describe BIT concepts.
There are examples of companies who have demonstrated varying scales of Quality Cost and Delivery
(QCD) benefits through the use of BIT tools.
The need to address skills shortages, respond to new technological developments and increase
competitiveness to ensure growth and ward of threats from emerging markets are well recognised
throughout the sector.
The UK has some advantages such as a flexible labour market, strong skills base, willingness to seek and
invest in new technologies and a supportive Government, though it is how it applies those skills to the
rapidly changing world market that will dictate its success.

This communication has been produced with the support of the Erasmus+ Programme of the European
Union. The contents of this communication are the sole responsibility of the University of
Wolverhampton and can in no way be taken to reflect the views of the NA and the Commission.
Project No: 2016-1-UK01-KA202-024658

30

7. Annex
See separate documents:

Annex 1 – Sources
Annex 2 – List of stakeholders
Annex 3 -
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