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Executive Summary 

This report presents the findings of research to review key achievements and high-level economic 
impacts of the High Value Manufacturing Catapult (HVM Catapult) to date.  

The HVM Catapult was launched in October 2011 with a clear mission: “The High Value Manufacturing 
Catapult is the catalyst for the future growth and success of manufacturing in the UK. We help accelerate 
new concepts to commercial reality to create a sustainable high value manufacturing future for this 
country”. 

Through a network of seven technology and innovation centres, each with their own specialisms and 
areas of expertise, the HVM Catapult aims to revitalise the manufacturing industry and act as a catalyst 
for the future growth and success of manufacturing in the UK.  The HVM Catapult centres provide UK 
businesses with access to world-class manufacturing talent and facilities to accelerate new concepts to 
commercial reality to create a sustainable high value manufacturing future. 

This work represents only Stage 1 of work currently undertaken by the HVM Catapult to inform a 
comprehensive assessment of its economic impact to date (and in the future) based on a wide range of 
indicators. It is based on: 

x Desk-based review of key reports and strategic planning documents; 

x Analysis of Catapult data; 

x Consultation with HVM Catapult centre contacts; 

x Semi-structured interviews with businesses engaging with the HVM Catapult centres; and, 

x Economic impacts analysis drawing upon feedback from the consultations, Government guidance 
on assessment of economic impacts, sector data and findings of academic and other research 
assessing the impact of investments on research and development (R&D) activities. 

KEY FINDINGS 

Within the last year alone the HVM Catapult has engaged with 1,514 businesses – with 2 in 5 being 
SMEs, and all of them at the forefront of research and development advancement and innovation, and 
of local, national and global economic significance. For example, it is estimated that companies 
currently engaged with the HVM Catapult represent £172bn turnover and 692,000 employees globally. 

To date, the HVM Catapult has exceeded all its targets. For example, between 2013 and 2015, the value 
of innovation work represented 123% of the target figure and the order intake and the sales order book 
were both standing at 116% of the original targets, indicating that demand for services and support is 
well in excess of what was initially anticipated. 

Capturing and monetising the current and potential economic and financial impacts of research, 
development and innovations investments, which is what essentially the investment on the Catapults is 
about, represents a captivating, albeit challenging, topic for economists, scientists, industrialists and 
policy makers – for a number of reasons but in particular, given the need to demonstrate impact and 
return of relative large sums of funding (private and public) that are required to deliver 
‘transformational’ change through often new ideas, products and processes.  

Nevertheless, and although the early years of the operation of the HVM Catapult represent intensive 
developmental work, review of existing management and financial information and discussions with 
businesses actively engaged with the HVM Catapult suggest that clear signs of impact of the HVM 
Catapult on the economy and society have already emerged and provide strong indicators of future 
impacts and potential from investment to date but also planned activities. For example, it is estimated 
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that an initial £107 million core Catapult public investment has led to £290 million research & 
development investment resulting in £1.6bn of additional value for the UK economy - i.e. every £1 of 
core public funding for the HVM Catapult has generated net benefits worth of £15. Furthermore, it is 
estimated that the HVM Catapult could generate an additional £6.1bn in the next five years. 

Most importantly, feedback from businesses is also overwhelmingly positive about their relationship 
with the HVM Catapult. Companies interact with the HVM Catapult centres through collaborative R&D 
activity, access to facilities and equipment, working with HVM Catapult centre staff, co-location of 
staff, and joint bidding and delivery of commercial and publicly funded contracts. The HVM Catapult 
centres are also often used by businesses as a venue for meetings, marketing and networking events.  

In particular, projects supported by the HVM Catapult centres clearly highlight that collaborations 
between the HVM Catapult centres and businesses directly contribute to enhancing national 
manufacturing competencies. Examples of key benefits to date include: novel manufacturing 
processes; adapting existing business models to accommodate diversification or larger scale 
manufacture; application of existing processes and techniques across sector such as aerostructure 
sheet forming techniques to healthcare use; and, fuelling the drive for ever increasing intelligent 
management of energy and resources. 

Businesses were specifically asked about the strengths of the HVM Catapult ‘offer’. Most frequently 
cited was the unique nature of the HVM Catapult support - “there is nowhere else we are aware of, 
which could have that kind of impact on an organisation”, and that the HVM Catapult is filling a gap in 
supporting high value manufacturing and supporting commercialisation of research - the raison d’être 
of the HVM Catapult network, this is an area where businesses feel the HVM Catapult centres are 
excelling: “We see [HVM] Catapult activities as key to helping to speed up commercialisation from 
innovation”.  

The HVM Catapult centre offer in this area is tailored to the specific requirements of the target sector(s) 
and commercial market, as well as the needs of the individual business. Key strengths highlighted by 
businesses in this area are product testing facilities, development of demonstrators, helping to 
establish commercial relationships, access to networks, as well as increasing the capacity to innovate 
and translate research into products or processes: “most of our machinery is fully committed due to 
production, we have been able to use the equipment at the HVM Catapult Centre to test, try development 
ideas, so this has increased our capacity for R&D”. The responsive and flexible nature of HVM Catapult 
support was also highlighted as a key strength, as was the calibre of the staff within the HVM Catapult 
centres.  

The collaborative nature of the HVM Catapult network is evident across the HVM Catapult centre 
business engagement activities. There are many different types of collaboration that are taking place 
including joint bidding and tendering for commercial contracts, shared delivery of contract work, sub-
contracting arrangements between HVM Catapult centres and businesses, bilateral commercial 
arrangements (with the HVM Catapult as customer, accessing software, training, equipment, specialist 
services), as well as collaborative bids to unlock funding. 

Regarding the level of impact on businesses, resulting from involvement with the HVM Catapult, for 
the majority of businesses consulted, the impact had been significant. One respondent explained 
how the impacts had been greater than anticipated: “It has been dramatic…we are getting rewards from 
our involvement that far exceeded our expectations”. 

Impacts on business productivity were also identified: “working with the Centre has enabled us to trial 
new technologies and techniques to improve efficiency of production, we can trial it in the Centre and then 
adapt it to the operations – ‘prove and move’”.  

Other impacts included strengthened capacity for leverage of investment.  Businesses’ ability to 
secure investment had been strengthened by HVM Catapult support, in relation to commercial contract 
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award as well as securing internal funding from a central business function - one business explained this 
had led to a programme of investment across the company: “We have also invested in our own 
facilities and programmes, building on the knowledge and capabilities developed through the HVM 
Catapult Centre”. Additional impacts were identified in producing stronger, more successful bids, as 
well as increased credibility from HVM Catapult endorsement: “Having [Catapult Centre] as a reference 
and a customer, backing up our research credibility, has made a huge difference”.   

In relation to HVM Catapult support, the levels of additionality were high. When asked whether they 
felt they would have achieved what they have achieved in the absence of HVM Catapult support, for 
nearly 4 in 5 companies the response was “Definitely not”. 

Advocacy levels for the HVM Catapult were extremely high, in fact all of the businesses consulted 
said they would recommend the HVM Catapult to other businesses. One respondent commented: 
“Yes, absolutely – it is a highly effective way to support firms through the TRL dead zone, so much 
innovative technology stops at lab scale”.  The advocacy question also led consultees to talk about the 
potential for awareness raising of the HVM Catapult. A third of businesses felt that the HVM Catapult 
profile should be higher, because of the quality of the offer: “It is one of the hidden gems of UK 
engineering” and “more companies should be encouraged to take advantage of the support available – not 
only in technology terms but also change management”. 

Business views on the HVM Catapult in three words are summarised below: 
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1. Introduction 
1.1. This report presents an overview of impacts and examples of achievements of the High Value 

Manufacturing Catapult (HVM Catapult) to date.  

1.2. Established in October 2011, the HVM Catapult aims to revitalise the manufacturing industry and act 
as a catalyst for the future growth and success of manufacturing in the UK. The HVM Catapult, 
through a network of seven technology and innovation centres, provides UK business with a gateway 
to access world-class manufacturing talent and facilities and accelerate new concepts to commercial 
reality to create a sustainable high value manufacturing future for this country.  

STUDY OBJECTIVES AND APPROACH 

1.3. The overarching aims of the research are:  

x To provide a high level assessment of the benefits and impacts generated by the HVM Catapult 
activities; 

x To present an overview of the activities taking place across the High Value Manufacturing 
Catapult network; and, 

x To explore the nature of the HVM Catapult centres’ engagement with businesses and present an 
early assessment of their views of the support and role of the HVM Catapult, and its impact on 
their organisation, products and markets. 

1.4. This work has been commissioned by HVM Catapult and represents only Stage 1 of work currently 
undertaken by the HVM Catapult to inform a comprehensive assessment of its economic impact to 
date (and in the future) based on a wide range of indicators.  

1.5. It is worth noting that the HVM Catapult has a clearly defined longitudinal logic chain setting out the 
pathway leading from its investment, activities and early work to impacts on UK businesses, the 
sector, the skills and innovation infrastructure of the country, the economy and society over time 
(Figure 1.1). The HVM Catapult has also put in place key performance indicators to monitor resources 
and engagement with business and the public sector including estimated value of R&D and 
innovation work, since as stated by Dick Elsy, CEO High Value Manufacturing Catapult1, “…By 
definition, high value manufacturing is the most specialist type of work that also yields the largest 
rewards. It’s characterized by a high level of R&D intensity which leads to significant growth”.  

Figure 1.1:  Pathway to Higher Level Impacts for the HVM Catapult 

 

                                                                    
1 From: High Value Manufacturing Catapult Experience from the first launched Catapult, Dick Elsy, 2013 (found here). 
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1.6. Key methods deployed as part of the study include: 

x Desk-based review of key reports and strategic planning documents; 

x Analysis of Catapult data (Monitoring Information System (MIS) and Funding Information System 
(FIS)); 

x Consultation with HVM Catapult centre contacts; 

x Semi-structured interviews with businesses engaging with the HVM Catapult centres; 

x Economic impacts analysis drawing upon feedback from the consultations, Government guidance 
on assessment of economic impacts, sector data and findings of academic and other research 
assessing the impact of investments on Research and Development (R&D) activities.    

REPORT STRUCTURE 

1.7. The remainder of this report is structured as follows: 

x Section 2 presents a brief overview of HVM Catapult.  

x Section 3 focuses on the HVM Catapult centres’ engagement with business. Informed by 
consultations with businesses, it profiles the nature of the business/HVM Catapult relationship, 
and explores the range of collaborative activities taking place and leading to impact in the short 
and longer term.  

x Section 4 draws upon case studies that present some examples of the work undertaken by the 
HVM Catapult centres and provide an overview of the role played by HVM Catapult in 
strengthening key national competencies of the high value manufacturing sector through 
projects: 

 Looking to secure and advance manufacturing technologies against scarcity of energy and 
other resources – resource efficiency; 

 Enhancing the global competitiveness of UK manufacturing technologies – through (more) 
effective manufacturing systems 

  Creating new products through materials integration; and, 

 Developing effective and efficient manufacturing processes and business models - impacting 
upon the high value manufacturing sector but also replicable across other sectors of the 
economy. 

x Section 5 presents the framework and capturing the economic impact of the HVM Catapult, 
including calculation of direct economic impact of the HVM Catapult network and future 
anticipated impact of R&D activity funded under the HVM Catapult network. 
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2. An Overview of the HVM Catapult 

BACKGROUND AND VISION 

2.1. The HVM Catapult was the first catapult to be launched in October 2011 and its mission is set as 
follows:  

“The High Value Manufacturing Catapult is the catalyst for the future growth and success of 
manufacturing in the UK. We help accelerate new concepts to commercial reality to create a sustainable 

high value manufacturing future for this country”. 

2.2. Underpinning the HVM Catapult Vision, at operational level the HVM Catapult Mission is to combine 
the strength of seven world-class centres of industrial innovation to catalyse sustainable growth, 
accelerating new concepts to commercial reality and securing the future of UK manufacturing. The 
seven centres that are located in different parts of the UK are shown in Figure 2.1. 

Figure 2.1: HVM Catapult Centres 

 
Source: High Value Manufacturing Catapult  

2.3. Each centre has specific strengths and areas of specialisms that support of strengthening the UK 
manufacturing sector. These are shown in Figure 2.2. 

Figure 2.2: Key competencies of the HVM Catapult Centres 

Centre Key Competencies 
AFRC Billet forging; sheet forming; precision forging 
AMRC Machining; materials and component testing; composites including hybrid and 

metallic materials; assembly 
CPI Printable electronics; chemical processing; biotechnology 
MTC Intelligent automation, tooling & fixturing; joining; electronics assembly; net shape 

manufacture; operational efficiency & process modelling 
NCC Composite design and manufacture 
NAMRC Fabrication of civil nuclear components 
WMG Lightweight product systems optimisation; energy storage and management; digital 

verification and validation 
Source: HVM Catapult Business Plan 
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2.4. The HVM Catapult network of these seven centres is committed: 

x To have capability which spans basic raw materials through to high integrity product assembly 
processes; 

x To provide companies with access to world-class facilities and skills to scale-up and prove-out 
high value manufacturing processes; 

x To develop a network of leading suppliers who contribute to key UK industry supply chains; and, 

x To unite industry, government and research in a shared goal to make the UK an attractive place 
to invest in manufacturing. 

2.5. To achieve these, the HVM Catapult centres support processes and systems that are:  

x Better – Improved product design, quality and performance with increased functionality and 
embedded intelligence, ideally at no extra cost of raw material or feed to product.  

x Faster – Higher process yields, reduced manufacturing time and faster conversion of raw 
material or feed to product with shorter time to market. 

x Cheaper – Lower capital cost, manufacturing design and process cost  - e.g. in process industries 
by moving batch processes to continuous processes, increased digital prototyping and 
automation in manufacture, reduced manufacturing and lower capital requirements. 

x Greener – increased use of natural materials, materials based on waste, reuse or recycling with 
lower carbon footprint processes and products. Reduced manufacturing time, reduced waste, 
near net shape production. Preferably with design for reuse and recycling addressed.  

x Lower carbon – All the above reduce carbon footprint, but there is also a need to capture and 
store remaining carbon dioxide and other emissions.  

x Safe – All manufacturing suppliers need to understand and act on safety imperatives and 
culture to create safe products and processes. 

2.6. In terms of industrial sectors, these competencies are used in a wide range of sectors as shown in 
Figure 2.4, including automotive, aerospace, nuclear, manufacturing of medical and environment 
technologies.  The high value manufacturing sector is hugely important to the UK economy with 
turnover of more than £643bn generating GVA of £230bn. The level of exports worth £180bn 
represent a third (36%) of all exports from the UK. Levels of productivity within the sector at 
approximately £78,000 per person in employment is nearly 2.2 time higher the UK average. 
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Figure 2.3: Econom
ic Sectors A

ffected by H
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2.7. The supply chain for high value manufacturing is also highly significant with major inputs including 
construction, energy and fuel as shown in Figure 2.4.  The key components of the forward supply 
chain also includes the construction and energy sector, but also the public sector in terms of 
expenditure on health and defence.  All implying that economic activities and growth of the sector 
would have a significant impact on the economy as a whole through a variety of routes. 

Figure 2.4: Supply Chain (Top 5 sectors 2010) 

Backwards (supplying to HVM sectors) Forwards (purchasing from the HVM 
sectors) 

 Proportion of 
total 

output 

 Proportion of 
total 

output 
Specialised construction 8.08% Electricity 7.50% 
Extraction of crude & gas 7.09% Buildings 6.02% 
Electricity 5.49% Human Health 5.55% 
Construction (civil engineering) 4.49% Specialised construction 5.52% 
Fabricated metal prods 4.06% Public administration 5.12% 

Source: Input Output Supply and Use Tables, 2010. 

KEY OBJECTIVES 

2.8. The HVM Catapult vision was developed in 2012, and is set out in Figure 2.5. It summarises 
essential and future targets beyond ten years. 

Figure 2.5: The HVM Catapult vision 

 
Source: Business Plan for HVM Catapult April 2014- March 2015 with a forward view to March 2019  

2.9. The current High Value Manufacturing Catapult Delivery Plan (2015-2016) sets out the goals and 
objectives for the Centres, achievement of which will help to anchor manufacturing jobs, skills 
and investment in the UK as well as encouraging investment from overseas in UK high value 
manufacturing, as follows: 
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Goal A: To deliver innovation support which improves the competitiveness of UK manufacturing. 
The HVM Catapult will continue to develop and deliver manufacturing innovation projects in order 
to help transform ideas into commercial reality, supporting businesses, improving their 
competitiveness and making a positive contribution to economic growth. 
Key Goal Objectives:  
A1: Develop and deliver innovation projects to achieve the forecast R&D income in 2015-16 and 
2016-17. A2: Develop and deliver innovation projects to achieve the target key performance and 
output indicators in 2015-16. 
Goal B: To extend innovation support for manufacturing into new sectors and new markets (HVM 
Plus). Through the HVM Plus programme, the HVM Catapult will provide an innovation boost by 
ensuring that the UK has the necessary capacity to support industry’s increasing appetite for 
innovation and helping more UK companies get new products to market. HVM Plus will equip the 
HVM Catapult with the cutting edge equipment and expertise to extend its services into more 
sectors and to new businesses. The table below sets out new target sectors for the HVM Catapult: 
 

Key Goal Objectives:  
B1: Extend innovation support into sectors where the HVM Catapult currently has limited 
engagement including: food & drink; oil & gas; marine; rail and construction. B2: Engage with an 
additional 150 businesses, in total, over the 5-year period. 
Goal C: To provide additional innovation support for SMEs (HVM Reach). The HVM Reach 
programme will deliver a suite of manufacturing innovation activities designed for SMEs to ensure 
the UK captures more of the economic value generated by global OEMs and Tier 1 manufacturers. 
Key Goal Objectives:  
C1: Increase SME engagement by 50% from 1500 to 2250 per annum over the next 5 years. C2: 
Double the annual amount of research value accessed by SMEs from £60 million to £120 million per 
annum over the next 5 years. 

Goal D: Develop the next generation of technologies that can transform UK manufacturing. The HVM 
Catapult will continue to develop HVM Catapult centres technology offers and align them to target 
markets – maximising the potential of combined capabilities and acting as ‘thought leaders’ for high 
value / advanced manufacturing. The HVM Catapult will identify, catalyse and deliver large-scale 
innovation programmes with the combination of market pull and technology development to benefit 
UK manufacturing – developing next generation supply chains and supporting SME development. 

Key Goal Objectives: D1: Implement the large-scale project for UK composites, securing commercial 
and collaborative R&D funding to support delivery.  
D2: Scope and initiate additional large-scale projects. 
D3: Deliver a HVM Catapult manufacturing summit that brings together academics, industry and 
HVM Catapult centres to develop approaches to link the innovation chain from research through 
innovation and into market. 
D4: Support and inform the refresh of the UK Manufacturing Landscape study and High Value 
Manufacturing Strategy and where appropriate align HVM Catapult investment and resources to 
facilitate its implementation. 

2.10. Key to achieving these goals and realising the ambitions of the HVM Catapult is the strength that 
lies in collaborative working between individual HVM Catapult Centres, in partnership with 
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the Core Team. The HVM Catapult Technology Strategy is focused on areas where the HVM 
Catapult centres can increase innovation, impact and benefit to UK manufacturing by working 
together or areas where the capability and capacity of the HVM Catapult centres is enhanced by 
collaboration. With a particular emphasis on developing capabilities to meet industry need, 
extending national outreach and collaboration with universities, the Strategy is based around 
three core activities: 

x Developing large scale projects (LSP) to transform major UK manufacturing markets and 
supply chains; 

x Developing cross centre capability and competence; and, 

x Creating collaborative relationships with Universities. 

2.11. Reinforcing the importance of collaborative approaches, and providing a solid platform from 
which the HVM Catapult can work to achieve the ambitions of the Technology Strategy, there are 
numerous examples where centres’ collaboration is already happening, such as the Aerospace 
Technology Institute “VIEWS” project which includes five of the HVM Catapult Centres as 
described below. 

Five of the High Value Manufacturing Catapult  
Centres are taking part in the Aerospace 
Technology Institute “VIEWS” programme led 
by GKN Aerospace. The research programme 
will examine and test technologies for wing design, manufacture and assembly, and will also will 
also look at wing architecture design, production tooling and advanced new materials including 
composites. It is expected that research under the programme will help to reduce costs by at least 
20%. 

The VIEWS team includes four industrial partners: GKN Aerospace, Bombardier Aerospace, Spirit 
AeroSystems, and GE Aviation; five of the UK’s high value manufacturing catapult centres:  the 
Manufacturing Technology Centre, the National Composites Centre, the Advanced Manufacturing 
Research Centre (the University of Sheffield), the Warwick Manufacturing Group (the University of 
Warwick) and the Advanced Forming Research Centre (the University of Strathclyde); as well as 
the universities of Nottingham, Bath, Bristol and Sheffield Hallam.  

Rich Oldfield, technical director of GKN Aerospace said: “Through the Aerospace Technology 
Institute the UK aerospace sector is able to work together effectively to develop promising 
technologies and processes that will help us maintain our position as the strongest national 
aerospace industry outside the USA. “VIEWS will work from that base, taking us nearer to market 
readiness with a new generation of automated processes and technologies that will extend what 
we in the UK are able to manufacture, at the same time as increasing the quality, consistency and 
speed of production.”  

Source: http://www.themanufacturer.com/articles/mtc-gives-projects-wings/ .  

RESOURCES TO DATE 

2.12. Whilst the exact funding amounts will vary throughout the life of the HVM Catapult, HVM Catapult 
centres are required to generate their funding broadly equally from three sources: 

x Business-funded R&D contracts; 

x Collaborative applied R&D projects, funded jointly by the public and private sectors, won 
competitively; and, 
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x Core public funding for long-term investment in innovation infrastructure, expertise and skills 
development. 

2.13. Figure 2.6 summarises the resources of the HVM Catapult in undertaking its work to date. 

Figure 2.6: HVM Catapult Key Resources to date 

 2012-2013 
(£,000) 

2013-2014 
(£,000) 

2014-2015 
(£,000) 

Total 
(£,000) 

Revenue Income £65,175 £94,847 £126,292 £286,314 
Revenue Costs £65,491 £93,907 £124,166 £283,564 
Capital Income £50,851 £108,085 £77,560 £236,496 
Capital Spend £50,717 £108,085 £80,333 £239,135 
Grant £42,228 £35,576 £28,799 £106,603 
Employment    1,473 (FTEs) 

Source: HVM Catapult 

2.14. As shown in Figure 2.7, private sector contribution accounts for 32% of all income to date, with the 
share of public and private R&D projects having increased over time from 7% in 2012/13 to 18% 
in 2014/15. 

Figure 2.7: HVM Catapult Income by Source with In-kind Contributions 

 2012-2013 
(£,000) 

2013-2014 
(£,000) 

2014-2015 
(£,000) 

Total 
(£,000) 

 

Private £46,268 £64,635 £75,064 £185,967 32.0% 
Public-Private 
collaborative R&D 

£9,769 £43,909 £51,739 £105,417 18.1% 

Public- Non-Catapult £34,781 £78,616 £69,452 £182,849 31.4% 
Public - Catapult £42,228 £36,452 £28,800 £107,480 18.5% 
Total £133,046 £223,612 £225,055 £581,713  

MEASURING ACHIEVEMENTS TO DATE AND PROGRESS  

2.15. To monitor its performance as a whole at Catapult level but also at individual centre level, the 
HVM Catapult is already collecting a wide range of indicators including: 

x Value of innovation work  

x Capital expenditure 

x Total capital base 

x In kind contributions 

x Revenue funding (planned and agreed) 

x Staff numbers (including secondees) 

x Client businesses (including SME engagements) 

2.16. As shown in Figure 2.8, the HVM Catapult has exceeded all its commercial targets. For example, 
between 2013 and 2015, the value of innovation work represented 123% of the budget figure; and 
the order intake and the sales order book were both 116%. Furthermore, the number of private 
sector industrial clients exceeded the set target by around 316 – with 41.5% of these being 
SMEs. 



The Im
pact of H

igh V
alue M

anufacturing Catapult 
 

  

 
10 

Figure 2.8: H
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2012 
/2013 

2013 
/2014 

2014 
/2015 

%
 change 

(2012/15) 
Target  

A
chieved 

%
 A

chieved/ 
Target 

M
EA

SU
R

E 
 

 
 

 
2013-15 

V
alue (£) of innovation w

ork perform
ed in the period – 

revenue only, includes: TSB
 core funding, private 

incom
e, collaborative project incom

e, IK
C

 (‘oo0s) 

66,108 
106,812 

131,535 
99%

 
£193,089 

£238,347 
123%

 

Capital expenditure in the period (‘000s) 
50,718 

107,430 
80,344 

58%
 

£179,911 
£187,774 

104%
 

Total capital base, split land/buildings and equipm
ent, 

excl. In-kind (reported separately) (‘000s) 
275,800 

369,095 
474,632 

72%
 

£753,632 
£834,727 

111%
 

In-kind contributions (split betw
een capital, labour and 

m
aterials) (‘000s) 

17,021 
20,801 

21,203 
25%

 
£32,476 

£42,004 
129%

 

O
rder intake (sales pipeline) (R

evenue £000s) in the 
period, includes: TSB

 core funding, private incom
e, 

collaborative project incom
e 

66,419 
178,533 

190,124 
186%

 
£318,786 

£368,657 
116%

 

Therein: CR
&

D
 - order intake (‘000s) 

15,989 
85,483 

81,192 
408%

 
£134,017 

£166,675 
124%

 
Therein: Capital - order intake (‘000s) 

 
11,982 

38,552 
 

£27,705 
£50,534 

182%
 

Sales O
rder B

ook includes: TSB
 core funding, private 

incom
e, collaborative project incom

e, other public 
(‘000s) 

142,782 
180,500 

183,589 
29%

 
£314,538 

£364,089 
116%

 

Therein: CR
&

D
 - sales order book (‘000s) 

60,287 
97,730 

123,333 
105%

 
£156,227 

£221,063 
135%

 

N
um

ber of private sector industrial clients over 
previous 12 m

onths (rolling), including repeat and new
 

571 
1,515 

1,514 
165%

 
1,440 

1,514 
132%

 

N
um

ber of private sector industrial clients of w
hich are 

SM
Es over previous 12 m
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2.17. It is worth noting that as shown in Figure 2.8, the HVM Catapult has undertaken a significant 
number of projects, with 1,259 alone in the last year. These projects represent critical tools of 
intervention to impact upon the sector and the economy as shown in Figure 2.9, through 
businesses engaged directly with the catapult and their supply chain) but also spillovers. 

Figure 2.9: Pathway to Business Impacts and Spillovers 

 
 

Source: WECD and HVM Catapult 

2.18. A review of a sample of projects shows that nearly a third of projects relate to manufacturing 
processes  

Figure 2.10: HVM Catapult Type of Projects 

Category % of Projects 
Resource Efficiency 17.4% 
Manufacturing Systems 17.4% 
Materials Integration 15.9% 
Manufacturing Processes 29.0% 
Business Models 17.4% 
Not Categorised 2.9% 
Total 100% 

2.19. Although at this stage it is too early to establish a comprehensive picture of the exact impacts of 
the HVM Catapult’s and projects’ effect on individual businesses’ performance, evidence collected 
to date provides an accurate representation of the nature of business engagement with the HVM 
Catapult and emerging benefits as discussed in the next section of the report. Case studies in 
section 4 also provide examples of activities and projects that the HVM Catapult is delivering.  
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3. How the HVM Catapult Engages with Businesses 
3.1. Business engagement is the lifeblood of the HVM Catapult model. This section explores in detail 

the nature and extent of engagement between the HVM Catapult centres and target sector 
businesses. It sets out the underpinning structures and models that shape and support the HVM 
Catapult centre-business relationship, and illustrates the diverse ways in which these organisations 
interact. Finally, a headline analysis of the benefits and impacts of these relationships is presented, 
from the perspectives of the businesses and of the HVM Catapult centres. 

3.2. The evidence supporting the analysis in this section is drawn from a range of sources: 

x Direct consultation with businesses: a series of semi-structured interviews were undertaken 
with businesses that have engaged with the HVM Catapult centres. Discussions explored 
participants’ involvement with the HVM Catapult, their experiences and views of the support 
and activities, and identified the impacts of the HVM Catapult on the organisation. Annex 1 
provides details of the companies consulted, including size, sector/areas of specialism, and 
the HVM Catapult centres with which they engage. 

x Information provided by the HVM Catapult centres: including feedback from discussions with 
HVM Catapult centre representatives, and case studies produced by the HVM Catapult 
centres themselves as a reporting tool to highlight progress and as promotional material for 
the HVM Catapult.   

x Both are supplemented with background information sourced through web research, 
including HVM Catapult documentation (Delivery/Business Plans, Innovate UK Reporting).      

DEFINING THE BUSINESS/ CENTRE RELATIONSHIP 

3.3. The rationale for HVM Catapult centre engagement with business centres around “bridging the 
innovation gap” and supporting companies through R&D, innovation and commercialisation of 
research. Figure 1.1 highlights the Technology Readiness Levels at which HVM Catapult 
intervention is targeted. 

Figure 3.1: Technology Readiness Levels - HVM Catapult Intervention Stages 

 
Source: High Value Manufacturing Catapult: the facts. HVM Catapult/Innovate UK – Adjusted by WECD 

3.4. The HVM Catapult remit in providing support for businesses is comprehensive – at a concept level 
“Catapult centres exist to help turn great ideas into commercial realities by bridging the gap between 
universities, research institutions and business”2. This ambition is underpinned by operational 
networks and delivery approaches centred on business engagement. The far-reaching objectives of 
the HVM Catapult network and the broad spread of sector and sub-sector level industries targeted 

                                                                    
2 Technology Strategy Board, Catapult Programme Progress Update 2012-2013 
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for support have combined to create a diverse yet coherent business support infrastructure under 
the ‘umbrella’ of the HVM Catapult.  

3.5. Fundamentally, the ‘offer’ of each of the seven HVM Catapult centres is geared towards stimulating 
growth across the High Value Manufacturing sector, enabling businesses to access specialist 
facilities and staff expertise, supporting them to develop new products and move towards market in 
a reduced-risk context, and to facilitate the development of commercial relationships and 
partnership links.  

3.6. Figure 3.2 sets out the logic chain developed to map and define businesses’ engagement with the 
HVM Catapult centres. It provides a generic description of the business ‘journey’ through 
engagement with the HVM Catapult centre, to the impacts generated.        

Figure 3.2: Business engagement with HVM Catapult Centres – Pathway to Impact 

 
Source: WECD 

3.7. Whilst the logic chain gives a picture of the rationale, activities, impacts and outcomes of HVM 
Catapult centres at a generic level, it is crucial to recognise that within the network of centres each 
one is highly specialised and from the outset has developed to respond to the needs of specific 
industries/sectors. Across the seven HVM Catapult centres a remarkable level of diversity can be 
seen in the areas of specialism and technical expertise, target sectors, the kinds of support offered, 
facilities and technologies available, and even internally in relation to delivery: different models of 
funding and tailored structures shaping engagement with businesses and partners. 

3.8. The unifying structure of the HVM Catapult network is designed to support the HVM Catapult 
centres but also to allow a high degree of flexibility and autonomy at individual Centre level. This 
extends to the way in which they engage with business and industry partners, the approach is 
determined by the HVM Catapult centres themselves. All HVM Catapult Centres are open access 
facilities.  

3.9. The consultations with businesses identified numerous ways in which companies engage with the 
HVM Catapult, through formal membership arrangements, ad hoc collaboration, joint bidding and 
delivery of contracts to name but a few. 
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3.10. Some businesses actively engage with more than one HVM Catapult centre, depending on their 
needs as an organisation and these relationships can differ significantly across the HVM Catapult 
centres.  

3.11. Within the framework of a partnership agreement, there are many factors that could potentially 
shape a businesses’ relationship with the HVM Catapult. For example, the length of time over 
which a relationship has developed can impact on the nature, breadth and depth of the 
engagement. Some business-HVM Catapult centre relationships pre-date the HVM Catapult 
network itself because the centre was already established e.g. as a research centre or dedicated 
industry support institute, others date back to when the HVM Catapult was established. As one 
business contact explained – “We have been involved since day one, when it was all coming together 
and the staff were temporarily based in portakabins”(MTC). Other links are more recent, but this 
does not necessarily mean these companies are any less engaged with the HVM Catapult.  

3.12. Other factors that can shape the organisational relationship include:  

x Common areas of specialism and expertise in terms of R&D, commercial and strategic 
ambitions;  

x The availability facilities and equipment – e.g. testing, design for manufacturing, 
machining and assembly equipment;  

x HVM Catapult centre staff and the expertise of staff, the support offered, be it in relation to 
a specific R&D project, or providing specialist knowledge, advice or guidance on a more ad 
hoc basis;  

x Links between individuals in the HVM Catapult centre and the company (most commonly 
this is a result of a legacy of a previous commercial and/or research relationship);  

x The ‘host’ sector conditions and commercial demand for products and services. This has an 
obvious impact on the requirements of the companies that service a particular industry. For 
example, in the case of nuclear, the emphasis is on decommissioning, and preparing the 
sector to respond to future contract letting e.g. procurement for Hinkley Point C.  

x The geographical location of the HVM Catapult centre and the proximity of facilities can 
also play a role. For instance the AFRC in Scotland is the only HVM Catapult centre ‘North of 
the border’, and reflecting the importance of the centre in its geographical coverage, one 
business respondent said they were pleased that there had been a recent drive within the 
AFRC to respond to the needs of local industry. Distance is not necessarily a barrier to 
access, however. Another business contact explained how the company valued engagement 
with the HVM Catapult centre so a round trip of 250 miles to the centre was seen as “well 
worth it”. 

HVM CATAPULT CENTRE ACTIVITIES – FROM INNOVATION TO COMMERCIALISATION      

3.13.  The business view of the HVM Catapult approach to supporting innovation and facilitating 
commercialisation was unanimously positive, and nicely summarised by one respondent: “We will 
look back and in 10 years see the HVM Catapult as a pivotal moment in supporting manufacturing in 
the UK”.  

3.14. The range of interactions translate into a diverse collection of business-HVM Catapult activities 
including: 

x Research and Development – joint research activities, funded programmes, demonstrators, ad 
hoc consulting and project support. Support for specific R&D projects can vary according to the 
project, it can be operational, and something highly practical such as training staff on a 
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particular piece of equipment or process, or it could be something highly academic, depending 
on the tasks. 

Wilde Analysis and AFRC: engineering simulation and numerical modelling – developing 
enhanced analysis solutions.  

A collaborative partnership approach between Wilde Analysis and The 
Advanced Forming Research Centre (AFRC) is paying dividends for both 
organisations. 

Wilde Analysis provides complete analysis solutions (software, training, consulting, and 
technical support) across a range of industries. Wilde has established itself as a leader in the 
distribution of specialist simulation software - the only one of its kind in Northern Europe. 

A long-established and fruitful partnership with AFRC has enabled both organisations to draw 
on each other’s capabilities and expertise. Wilde Analysis benefits from access to AFRC 
resources and facilities, using the HVM Catapult centre to host software User Group Meetings, 
as well as taking part in networking events and making contacts across industry, linking with 
new customers and clients, and developing commercial relationships. Wilde Analysis supports 
the AFRC with specialist software support, training and consultancy, and liaises directly with 
customers on developing technologies, supporting research and development activities across 
specific areas of research.  

 Wilde and AFRC have also collaborated extensively, working together on development 
projects, submitting joint bids for contracts, and sharing knowledge and intelligence to identify 
areas of future importance.  

James Farrar, Business Unit Manager for Process Modelling at Wilde Analysis explained how the 
bilateral relationship with the Centre had benefitted the business: “We are very happy with the 
whole relationship, we are an active member of the Centre, and this makes for a closer, stronger 
relationship”. The mutual benefits generated through collaborative working are impacting on 
both organisations, and there is a recognition that partnership working pays off, and as Mr 
Farrar commented “You get out what you put in”.   

x Use of HVM Catapult centre equipment and machinery – a central part of the HVM Catapult 
offer is the range of facilities and the cutting edge nature of the technologies, for instance 
product testing equipment, benchmarking, modelling, demonstrator facilities, specialist 
machinery such as drilling, Computer Numerically Controlled (CNC) machines, or battery 
testing. Feedback from businesses underlines how HVM Catapult centres make specialist and 
highly expensive equipment available to large companies and SMEs alike, reducing the research 
capital overhead and facilitating access to world-class facilities: “We wouldn’t have been able to 
set up our own facility, we would have needed to invest tens of millions to access these kinds of 
technologies….there are other centres but they are all abroad”.  

x Use of HVM Catapult centre facilities – the HVM Catapult centres themselves also have a 
significant role for businesses as a venue. HVM Catapult centres have been used by businesses 
to host Open Days, training sessions, Board Meetings, Customer User Group meetings amongst 
other events. Of particular importance was the physical surroundings, as one respondent 
commented “whenever we have a project review meeting, I always take along a senior colleague, 
for them to have a look at the centre, to look at the facilities…it is always impressive”. The HVM 
Catapult centre surroundings are also seen as ideally suited for promotional activities: “The 
Centre is great for marketing events and promotions as a venue, it gives the right image to 
customers and colleagues”.  

x As well as colleagues, businesses valued being able to show customers and potential clients the 
HVM Catapult centre and facilities, and especially having the option to demonstrate particular 
technologies in situ, with one contact explaining; “Being able to show customers and potential 
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investors the Centre, and how our processes work within the facilities is critical – we have a 
showcase for investors and our partners”.  

x Access to staff – in tandem with access to facilities and equipment, businesses across the board 
placed high value on being able to access the expertise and support of HVM Catapult staff. 
Businesses were engaging with staff at a range of levels - students, apprentices, academics – 
and in a range of ways. The most common types of engagement were drawing on staff 
technical expertise to support collaborative research and development, or accessing training for 
equipment, general advice and guidance or ad hoc troubleshooting. HVM Catapult staff were 
also seen as enablers by some businesses: “engineers support our use of Centre facilities, but it is 
our own team that operates the machines”(CPI).  

x Co-location of staff was another model identified through the research, in two of the HVM 
Catapult centres. This approach was seen as highly beneficial for businesses, being embedded 
in the fabric of the HVM Catapult centre, interacting with staff, keeping abreast of sector 
developments more generally and having access to HVM Catapult centre staff expertise and 
capabilities: “Having the people from [HVM Catapult centre] working so closely with our team 
meant double the capacity and expertise to develop and take forward the technologies”. Whilst 
there are benefits to be had from co-location of staff, taking advantage of this approach 
requires a certain amount of resource to be provided by the business. For example, one 
company representative explained how they wanted to locate a staff member in one of the 
HVM Catapult Centres, and had identified an employee to spend two days per week there, but 
after a while it became apparent that this kind of time outlay was not efficient use of the 
company’s staffing resource and the business case could not be justified.  

x Supporting commercialisation of research – the raison d’être of the HVM Catapult network, 
this is an area where businesses feel the HVM Catapult centres are excelling: “We see [HVM] 
Catapult activities as key to helping to speed up commercialisation from innovation”. The HVM 
Catapult centre offer in this area is tailored to the specific requirements of the target sector(s) 
and commercial market, as well as the needs of the individual business. Key strengths 
highlighted by businesses in this area are product testing facilities, development of 
demonstrators, helping to establish commercial relationships, access to networks, as well as 
increasing the capacity to innovate and translate research into products or processes: “most of 
our machinery is fully committed due to production, we have been able to use the equipment at the 
HVM Catapult Centre to test, try development ideas, so this has increased our capacity for R&D”.  

x Working collaboratively across projects, programmes, and contracts – the collaborative 
nature of the HVM Catapult network is evident across HVM Catapult centre business 
engagement activities. There are many different types of collaboration, in addition to the 
collaborative R&D detailed previously. These include joint bidding and tendering for 
commercial contracts, shared delivery of contract work, sub-contracting arrangements 
between HVM Catapults and businesses, bilateral commercial arrangements (with the HVM 
Catapult as customer, accessing software, training, equipment, specialist services), as well as 
collaborative bids to unlock funding, such as under the Innovate UK Advanced Manufacturing 
Supply Chain Initiative (AMSCI) Programme, as well as sector-specific funds such as the Civil 
Nuclear Sharing in Growth Programme (CNSIG) part funded through the Regional Growth Fund 
and led by the Nuclear AMRC. The case study below provides a more detailed picture of 
Catapult activity under this particular programme. 

x Support and co-ordination at a sector level – businesses also reported that the HVM Catapult 
plays a key role as a ‘hub’ for a particular sector, sub-sector or technology. For example, within 
the nuclear industry, the catapult is seen as instrumental in developing sector readiness in 
preparation for order intake for example Hinkley Point C development, as well as supporting 
other areas of the sector such as waste management, decommissioning. Also at a sector level, 
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HVM Catapult centres are supporting collaborative working across the network, acting as a 
channel for liaison between members, (Especially between Tier 1 and Tier 2 members), and 
providing access to networks, contacts, customers, and potential partners. One respondent 
commented: “The key thing for us is contacts, forging relationships which would have been 

difficult without the centre” 

Case study: HVM Catapult Centre collaboration realising the benefits of programme funding - 
the Civil Nuclear Sharing in Growth Programme (CNSIG) 

Alongside activities including joint Research and Development, supporting product and process 
improvement, and facilitating commercialisation of innovation, the HVM Catapult also plays an 
instrumental role in helping to unlock and administer sector-specific programme funding.  One 
example is the Civil Nuclear Sharing in Growth Programme (CNSIG). Led by the NAMRC, part 
funded through the  Government Regional Growth Fund (RGF) and supported by Rolls Royce, the 
£76 million programme aims to develop the UK manufacturing supply chain for civil nuclear in new 
build, operations and decommissioning and help UK companies win work in the nuclear industry at 
home and overseas.  

Companies participating in the Programme receive a four-year programme of business 
development and training worth up to £1 million, tailored to the specific needs of their business. 
This includes shopfloor manufacturing improvement, process improvement, leadership 
development and specific nuclear sector knowledge. 

Ten companies are participating in the Programme, ranging from SMEs to international firms, 
offering a wide range of nuclear sector-specific products and services and technical specialisms 
such as design, manufacture, test, commissioning, installation and training services for nuclear 
defence, construction and decommissioning; supply of material, machining, fabrication, assembly 
and design of components.      

One company, Stainless Metalcraft, joined the CNSIG programme in late 2013. The firm, a long-
established manufacturer of large vessels and components for the most demanding applications in 
civil nuclear sites across the UK, has received a range of support through the programme. This has 
included extensive training and development activity in areas such as business improvement 
techniques and management, programme management training, and carrying out machining trials 
at the Nuclear AMRC’s facility in Sheffield.  

In May 2015, Metalcraft announced it had been awarded a new contract with a value of up to £47 
million, to produce waste containment products for Sellafield ltd. This is a significant success for 
the company, Austen Adams, Managing Director described the impact that working with the 
NAMRC had realised for the business: “Since joining the Civil Nuclear Sharing in Growth programme 
just over 12 months ago, the team has invested a huge amount of time and effort to develop their 
understanding of the decommissioning process, honing the 
skills and processes required among the team, and this 
contract is just reward for all their hard work”. Mr. Adams 
discussed the importance of the programme support in 
this success: “You could say that we wouldn’t have secured 
this project without CNSIG support”.  

For more information on the CNSIG Programme, please 
visit the NAMRC website using the following link: 
http://namrc.co.uk/services/sig/ 
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EFFECTIVENESS OF THE DELIVERY – BUSINESS PERSPECTIVES 

3.15. Businesses were asked to consider their interaction with the HVM Catapult, and to identify what 
works well, and what could be improved on a delivery level. The feedback from respondents was 
overwhelmingly positive, summed up by one person thus: “The HVM Catapult is an asset for the UK 
– it is great, the best thing for the industry”. 

3.16. In terms of what works well in HVM Catapult delivery and the elements to highlight as good 
practice, the following points were made:  

x First and foremost, the HVM Catapult offer is unique – “there is nowhere else we are aware of 
that could have that kind of impact on an organisation”. The HVM Catapult centres effectively 
support ‘proof of concept’, the risk mitigation element is important for businesses. The HVM 
Catapult centres are effective at addressing the ‘dead zone’ at levels 4-6 of the Technology 
Readiness Level scale. The HVM Catapult centre approach is further strengthened by the mix of 
industry and academia within the Centres, the links between these two and proximity of 
working are seen by businesses as critical, with one interviewee noting: “Between industrial 
partners and academia – collaboration is the way to succeed”.   

x Secondly, the HVM Catapult offer is responsive and businesses feel there is a good level of 
flexibility. The responsive nature of the HVM Catapult centres across the HVM network relates 
to two main areas: responding to the needs of businesses in relation to their size, sector, and 
stage of development – for example three respondents felt the HVM Catapult centres were very 
well positioned to help SMEs, and responding to the needs of industry on a broader level, both 
in terms of sector needs and local industry development, as explained by one respondent: 
“There has been a move to focus the Centre offer on locally-based HVM companies, and a drive to 
enhance capabilities and respond to local industry needs”. 

x The calibre of the staff in HVM Catapult centres was also seen as a strength.  In particular, 
engagement at a senior level was highlighted as ‘excellent’ with individual and team 
relationships at all levels works extremely well. As well as the high standards of research 
expertise provided, staff were described as flexible and responsive, “nothing is too difficult, they 
are very supportive and willing to help”. Businesses appreciated the quick turnaround from HVM 
Catapult centre staff in replying to ad hoc queries, or helping to address issues, and where 
applicable staff also performed a signposting role “if they cannot offer the capabilities that are 
needed they will identify where they can be found elsewhere”. Other strengths highlighted were 
the co-location of staff (where resources allowed this to happen), and/or joint working and 
exposure to HVM Catapult centre staff expertise. The marrying of academic and technical staff 
was seen as working very well, with one respondent describing it thus: “a strong mix of 
commercially savvy people who understand for instance how to protect your IP, or how to identify 
value in your supply chain”. Specific strengths were mentioned, alongside academic research 
strengths, these included programme management procedures and dedicated resources, and 
outreach capability to engage with and support target businesses. 

x Finally, businesses the HVM Catapult centres as a resource, and their role as a facilitator. 
Companies appreciate having access to the HVM Catapult centres as a venue for meetings, 
events, etc. as well as the facilities: “The atmosphere in the HVM Catapult centre is excellent, 
there is a real buzz”. Enabling the companies to work in situ was a key strength, adding 
credibility to the research activity and outcomes. Finally, businesses felt that the HVM Catapult 
centres also played a key role as facilitators, providing networking opportunities, hosting formal 
events and ad hoc meetings, enabling companies to make connections, and co-ordination of 
businesses, partners, and stakeholders at a sector level. 
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x Advocacy levels for the HVM Catapult were extremely high, in fact all of the businesses 
consulted said they would recommend the HVM Catapult to other businesses. One 
respondent commented: “Yes, absolutely – it is a highly effective way to support firms through 
the TRL dead zone, so much innovative technology stops at lab scale”. The advocacy question 
also led consultees to talk about the potential for awareness-raising of the HVM Catapult. A 
third of businesses felt that the HVM Catapult profile should be higher, because of the quality of 
the offer: “It is one of the hidden gems of UK engineering” and “more companies should be 
encouraged to take advantage of the support available – not only in technology terms but also 
change management”. Whilst all businesses would recommend the HVM Catapult, three also 
stressed the importance of businesses being aware that a successful relationship with the HVM 
Catapult is rooted in collaboration, and that firms need to contribute the time and resource to 
work alongside the centre to support delivery and make sure it is done in the best way: “You get 
out what you put in”.  

Summing up - describing the Catapult in three words  

3.17. Business respondents were asked to sum up their views on the HVM Catapult in three words, 
based on their involvement; the responses are presented below: 

 

PATHWAYS TO IMPACT FOR BUSINESSES      

3.18. Business respondents were asked to consider the level of impact on their organisations resulting 
from involvement with the HVM Catapult (rated on a scale of 1-5, with 1 being significant, and 5 
being very little). For ten of the fourteen businesses consulted, the impact had been significant 
(selecting a 1 rating), (“A lot of our understanding, and simulation work has come through the Centre, 
it has changed the way we work immeasurably”) for two companies the impact had been substantial 
(rated 2), and for a further two companies the impact had been moderate (rated 33). One company 
who had selected a (1) impact rating explained how impacts had been greater than anticipated: “It 
has been dramatic…we are getting rewards from our involvement that far exceeded our 
expectations”. 

3.19. In relation to HVM Catapult support, the levels of additionality were also high. When asked 
whether they felt they would have achieved what they have achieved in the absence of HVM 
Catapult support, ten of the 13 companies’ response was “Definitely not”. One business 
contact explained how they expected the future levels of additionality for the company to be high: 
“The support from the HVM Catapult centre will mean the difference between us being a cottage 
industry or becoming a global player”.  Two further businesses felt that they would still have 

                                                                    
3 NB: these companies felt that it was early days in relation to impact, and expected more significant impacts to be in the future.  
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achieved to the same level, but not as quickly without HVM Catapult support, and one business felt 
they would have still achieved but not to the same extent.  

3.20. With regard to impact on business turnover, in most cases it was too early to determine these 
impacts. This reflects the long-term and developmental nature of HVM Catapult support, with 
R&D the investment phase can take years to impact. The HVM Catapult logic chain identifies long 
term outputs such as cost savings, improved profitability, and increased turnover to begin to 
impact at a point of approximately 5 years after initial investments and inputs4. That said, some 
companies have identified current impacts relating to turnover and profitability, resulting from 
HVM Catapult centre support, such as growth in demand for products, securing additional 
contracts thanks to working with the HVM Catapult centre, resulting in a stronger pipeline and 
additional staff being taken on. One business identified additional turnover of £3.7 million 
specifically through activities with the HVM Catapult Centre, the business contact said, “The 
increase in turnover has happened directly as a result of HVM Catapult involvement”. Another 
company explained how a recent contract award (to the value of £47 million) would not have taken 
place without the support of the HVM Catapult centre. 

3.21. Impacts on business productivity were also similar to the above. For some companies it was too 
early a stage to identify these, but for others, productivity impacts had already been identified: 
“working with the Centre has enabled us to trial new technologies and techniques to improve 
efficiency of production, we can trial it in the Centre and then adapt it to the operations – ‘prove and 
move’”. Key benefits for businesses relate to efficiencies, using existing equipment more efficiently 
and employing more efficient processes. One business explained how the HVM Catapult had 
helped in “improving the manufacturing environment for our business, making it more efficient. It is 
one thing for the company to invest in machinery and equipment, but the Centre has helped us in 
using it more efficiently”. Another business had identified cost savings of around £150k resulting 
from interaction with the HVM Catapult, arising better use of resources, increased efficiencies in 
production, as well as business management and procurement5.  

3.22. Impact on capacity for leverage of investment – businesses reported that their ability to secure 
investment had been strengthened by HVM Catapult support, in relation to commercial contract 
award as well as securing internal funding from a central business function. From a commercial 
investment perspective, one business had secured more than £10 million from investors, 80% of 
which had come from abroad – “The support of the HVM Catapult centre has been instrumental in 
securing this support, it would not have happened to this degree without it”. Additional impacts 
supporting commercial gains have been identified by businesses in producing stronger, more 
successful bids, thanks to HVM Catapult Centre inputs. These relate to reliability of data: “the 
testing facilities have enabled us to gather accurate data about the way our systems work and its 
efficiencies which in turn has meant winning more work as clients have more confidence in Catapult-
generated statistics” as well as increased credibility from HVM Catapult endorsement: “Having 
[Catapult Centre] as a reference and a customer, backing up our research credibility, has made a huge 
difference”.   

3.23. Leverage of internal investment has also been secured within businesses, thanks to HVM Catapult 
involvement: “I was trying to convince our Board to invest in [industry-specific] opportunities, the HVM 
Catapult centre hosted one of our Board meetings, and it really helped, the Board members could see 
the potential, they could see the money that had been spent centrally and this gave them confidence in 
the future of the industry”. 

                                                                    
4 Source: WECD High Value Manufacturing Catapult Profile Report, March 2013 
5 The company had engaged with HVM Catapult for a period of 18 months, and expected to identify further productivity efficiencies 
across the production divisions of the organisation in addition to the business management and procurement functions. 
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 As a secondary impact, one business explained how interaction with the HVM Catapult had led to a 
programme of investment across the company: “We have also invested in our own facilities and 
programmes, building on the knowledge and capabilities developed through the HVM Catapult Centre”. 

3.24. Impacts on business approach and organisational culture had also emerged as a result of 
interaction with the HVM Catapult, for some this was an unexpected outcome. Culture change had 
been observed within some businesses, arising from working with a range of people, as well as 
exposure to researchers at different stages in their careers: “some of the more experienced 
managers within the business were initially reluctant to be shown by young graduates how to use and 
apply new technologies, but this has changed and now there is an appreciation of the innovation that 
can be brought about by interacting with Centre staff”.  

3.25. Further, in terms of organisational approach, one business was very clear that working with the 
HVM Catapult has improved the organisational approach to delivery, instilling a sense of 
discipline, having a consistent approach across units and recognising the associated benefits: 
“The key thing is making a plan and delivering it. We have learnt this from the Catapult, they deal 
with problems very quickly, and have great discipline in delivery…they have been instrumental in 
raising our standards, helping us to compete”. For one business, the HVM Catapult centre model had 
proved to be effective to such an extent that it has collaborated to replicate the HVM Catapult 
centre approach in another facility as the following case study illustrates. 

Case study: Messier-Bugatti-Dowty collaborates on 
technology transfer project inspired by the HVM Catapult 
model  

Messier-Bugatti-Dowty (Safran) is the world leader in aircraft landing and braking systems. The 
company offers capabilities across the full life cycle of products, ranging from design and 
manufacture to in-service support, repair and overhaul. Messier-Bugatti-Dowty is a partner to 30 
leading commercial, military, business and regional airframers, and supports more than 25,000 
aircraft making over 40,000 landings every day. The company employs more than 7,000 staff 
working in locations across Europe, North America and Asia. 

Messier-Bugatti-Dowty engages extensively with the HVM Catapult network (via the AFRC, AMRC, 
and MTC). Involvement with the HVM Catapult centres has taken a number of forms: R&D project-
specific working, collaboration between staff and periods of co-location, and joint delivery of work 
including an Innovate UK funded project.  

Involvement with the HVM Catapult has benefitted the business in a range of ways, with impacts 
relating to efficiencies in design and production, improving the manufacturing environment of the 
company, providing additional capacity and capabilities for R&D activity, and promoting a culture 
change within the organisation increasing recognition of the importance of innovation and 
technology transfer. 

The HVM Catapult model of engagement and delivery was so well regarded by the company that it 
formed the basis of a new project to develop and establish a technology transfer centre on metal 
working, based in the Aquitaine region of South West France. The area, with significant commercial 
and industrial strengths in aeronautics, space and defence, will host the Métallic’Adour centre, 
which is organised around four key functions: machining; robotisation; surface treatment and 
protection; and additive manufacturing and assembly. 

The Centre is the result of collaboration between Turbomeca, Daher-Socata, Messier-Bugatti-
Dowty, Liebherr Aerospace, a network of subcontracting SMEs and the National Engineering 
School of Tarbes, in partnership with Aerospace Valley and the Union des Industries et des Métiers 
de la Métallurgie Adour-Atlantique. 
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3.26. In addition to current impacts identified, all of the businesses consulted expect future impacts 
from their relationship with the HVM Catapult centres. These are expected to be long term, 
around cost reduction, impact on turnover, productivity, securing more and greater value 
commercial contracts. “Most of the benefits for us from working with the HVM Catapult will be in the 
coming years, we expect huge future impacts, and are on the journey to realising them”. Businesses 
anticipate further developing their commercial offer on the basis of new developments, and 
identifying joint areas for working with the HVM Catapult centre in the future. As one contact 
explained: “Linking with new customers and clients, developing commercial relationships which we 
anticipate will secure EUR 500,000 over the next 5 years…the HVM Catapult Centre is part of our 
strategic research partnership for the future”. 



The Impact of High Value Manufacturing Catapult   

 

 23 

4. The HVM Catapult’s role in strengthening the HVM sector 
4.1. Research on behalf of Innovate UK exploring the strategic and operational context for HVM 

revealed broad trends, drivers, challenges and opportunities for the sector6. Five crosscutting and 
highly inter-related strategic themes were identified, each of significant importance in catalysing 
innovation, generating growth and realising economic benefits. Each theme comprises a number 
of ‘national competencies’, essentially the industrial capabilities needed to successfully meet 
future challenges.  

4.2. The five themes and underpinning identified ‘national competencies’ are set out in Figure 4.1.  

Figure 4.1: HVM Cross-cutting Strategic themes and ‘National Competencies’ 

 

Source: Adapted from TSB High Value Manufacturing Landscape Report, 2012 

4.3. The current and future challenges faced by the High Value Manufacturing sector are wide ranging 
and include:  

x The need to manage resources more efficiently: decreasing availability of resources and 
energy means that manufacturing must adapt and become ever more efficient, reducing 
material and energy use in production. The impetus for innovation and greater efficiency not 
only relates to resource limitations and necessary moves towards greater use of renewables, 
but also will be compounded by intensifying of environmental legislation around emissions 
and sustainability. Figure 4.2 illustrates how resource management impinges on each stage of 
the manufacturing process.  

  

                                                                    
6 6 IBID: Institute for Manufacturing for Innovate UK, 2012 
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Figure 4.2: Key elements of sustainable manufacturing 

Source: TSB High Value Manufacturing Strategy 2012-2015 

x Wider global financial pressures, and increasingly intensive international competition: 
increasing competition from economies across the international stage, including the rising 
BRIC (Brazil, Russia, India and China) nations, is intensifying the challenge for UK 
manufacturers to be successful. Coupled with production costs in the UK that remain high in 
comparison with competitor nations, it can be difficult for companies to gain the competitive 
advantage.       

x Difficulties accessing finance: global financial constraints are amplified by difficulties that UK 
manufacturers can encounter in accessing both credit and funding support. The role of 
Government support schemes is critical in supporting firms, especially start-ups and small 
businesses, who can find it particularly difficult to identify and apply for available support7. 

x Fragmentation of the supply chain: Original equipment manufacturer (OEM) procurement 
approaches and the further disaggregation of the supply chain have been seen to impact 
negatively on UK suppliers, and subsequently on the manufacturing supply chain as a whole. 
Innovate UK research identified concerns from the HVM sector that UK suppliers face 
disadvantaged due to SMEs difficulties accessing finance (see above point) and demand for 
higher level manufacturing skills, heightening the risk of value-add activities moving overseas. 

x Skills shortages, mobility and replacement demand within an ageing workforce: there is 
strong evidence that the manufacturing industry, and by default, high value manufacturing, is 
suffering from a shortage of suitable skills, especially higher level and technical skills8. These 
shortages are set to be further compounded by replacement demand, increasing competition 
for skilled workers from overseas, and “a perception that the UK education system is not best 
aligned with industry needs” (UKCES report). Replacement demand for manufacturing in 
particular is expected to concentrate on management and senior level, professional 
occupations, and skilled trades occupations (UK Commission Working Futures Database). 

                                                                    
7 See The Manufacturing Manifesto, Thinking Long Term. 2015. All-Party Parliamentary Manufacturing Group.   
8 UKCES Sector skills insights: Advanced manufacturing.  
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/304499/Sector_Skills_Insights_Advanced_Manufactu
ring_evidence_report_48.pdf 



The Impact of High Value Manufacturing Catapult   

 

 25 

x Limited structural capacity to translate research into commercially successful outputs - 
the work of Hauser, reviewing the needs of the sector and formulating a strategic response to 
better capitalise on established strengths in research facilities and capabilities: “The UK has a 
leading position in research, but it has long been acknowledged that it has not sufficiently 
capitalised on these strengths to capture economic benefit. This is in part down to a critical gap 
between research findings and outputs, and their development into commercial propositions”.     

4.4. In order for the HVM sector to respond to these challenges, a number of potential responses and 
associated ‘sector enablers’ and responses to sector-wide issues have been identified:  

x Government policy development and funding support for the sector: policy formulation 
across key areas of Government responsibility impact directly on the HVM sector, including 
environmental and energy; education, and education training and skills. Alongside these 
defined policy areas are crosscutting themes such as brokerage of investment, access to 
tailored private finance and crucially, innovation support. Dedicated government level 
support for R&D and innovation remains is critical to the UK ambition of realising the 
potential of its high value manufacturing sector.  

x Financial support in a challenging economy: in addition to investment and private finance 
highlighted above, firms also need to have access to credit and funding including venture 
capital funding. In a testing global financial situation this is especially important but also 
highly competitive to access. 

x Optimising the UK manufacturing value chain: adopting a strategic approach to support 
value realisation and operational management to ensure that existing manufacturing assets 
and infrastructure generate greatest value. Ensuring the changing nature of manufacturing 
industries is reflected in value chain evolution, generating optimum value. 

x Addressing the lack of a national strategic approach to facilitating commercialisation of 
research and developing globally relevant technological capabilities are central to future 
competitiveness and productivity gains. The focus for investment and support for platform 
technologies is guided by key conditions defined as: 

o The potential global markets are predicted to be worth billions of pounds per annum; 

o The UK has truly world-leading research and potential business capability and 
absorptive capacity to make use of increased investment; 

o The UK has the ability to capture a significant share of high value activity; and the 
Catapults can enable the UK to attract and anchor the knowledge intensive activities of 
globally mobile companies. 

4.5. Review of project activities supported by the HVM Catapult centres clearly highlights that 
collaborations between the HVM Catapult centres and companies directly contribute to 
enhancing national competencies as defined in Figure 4.1.  

4.6. Benefits include: novel manufacturing processes; adapting existing business models to 
accommodate diversification or larger scale manufacture; application of existing processes 
and techniques across sector such as aerostructure sheet forming techniques to healthcare 
use; and fuelling the drive for ever increasing intelligent management of energy and 
resources.  Benefits arising from the reviewed projects are summarised in Figure 4.3 and projects 
are described in more detail in the next pages. 
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Figure 4.3: HVM Catapult Projects – Examples of Emerging Project Benefits 

HVM Sector Competencies Examples of Benefits (emerging and potential) 

Resource 
Efficiency 

x Less fuel burn and CO2 emissions than the first generation of the 
Trent aero-engine 

x Replacing conventional composite materials with sustainable 
carbon-neutral alternatives to improve the environmental 
performance of composites manufacturing, and thus 
revolutionising the production of specialist components for niche 
vehicles 

x Strengthening the new and renewable energy sector: testing and 
upscaling technologies to support recycling (devulcanisation) of 
waste rubber for commercial re-use 

Manufacturing 
Systems 

x Minimising waste and maximising yield through better 
understanding of real-time manufacturing processes 

x Maximising additive manufacturing approaches enabled through 
CAD software and 3-D printers e.g. for the production of orthotics 
and prosthetics  

x Development of automation solutions to introduce efficiencies, 
synergies and significant cost savings in manufacturing, e.g. 
development and pre-production of a robotic automation cell in 
aerospace manufacture  

Materials 
Integration 

x Thermoplastic composite materials testing and evaluation to 
develop a prototype lightweight car seat, significantly reducing the 
weight and the environmental impact of manufacture 

x Developing novel organic semi-conducting materials in the 
production of photovoltaics, leading to the demonstration of large 
area organic photovoltaic cells, allowing the production of solar 
cells on glass 

x Integration of carbon composites in the manufacturing process and 
the use of modelling and optimisation software in the design and 
development of complex structural carbon fibre components 

Manufacturing 
Processes 

x Developing and validating sensor system capable of monitoring 
multiple parameters throughout the production cycle 

x Revolutionising healthcare facilities - applying sheet forming 
expertise - Incremental Sheet Forming (ISF) used on aerostructures 
- to producing cranial implants.   

x Supporting diversification within existing processes: R&D to inform 
working with new materials e.g. developing Scotland’s first 
stainless steel hot-water cylinder production line  

Business Models x Developing a model to enable large-scale manufacture of POLED 
or SMOLED devices (using organic semiconductors to create thin 
light emitting panels), moving from the development laboratory to 
a factory environment, meeting market need for OLED devices 
with high resolution, high efficiency, and several years of 
operational life 

x Using 3D Building Information Modelling (BIM) to apply 3D 
visualisation workflows to architectural building design 

x Expansion and upscaling of production processes and supporting 
company infrastructure, e.g. expansion in the production of 
bioplastics to reduce reliance on oil-based products. 
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A. Resource Efficiency  

Composite Technology Hub in Bristol 

In March 2015, Rolls-Royce has announced that Bristol will be the 
location for a centre of advanced fan system composite technology development, creating a hub 
of composite knowledge in the UK. The hub will benefit from manufacturing techniques being 
developed in partnership with the National Composites Centre (NCC), part of the University of 
Bristol. 

The advanced manufacturing facility will be at the forefront of developing the next generation of 
fan blades and fan cases, made of carbon-fibre composite materials, for Rolls-Royce’s future 
aero-engines. They will offer at least 20% less fuel burn and CO2 emissions than the first 
generation of the Trent aero-engine. Furthermore, the blades and associated composite engine 
casings will form part of the new CTi fan system that could reduce weight by up to 1,500lb per 
aircraft, the equivalent of carrying seven more passengers and their luggage. 

Tony Wood, Rolls-Royce President – Aerospace said: “This state-of-the-art facility will give us the 
opportunity to further develop our world-leading composite technology and manufacturing 
techniques for our next generation of engine design. These high-technology lightweight components 
have the potential to significantly improve the fuel consumption and emissions of future aircraft 
through our new Rolls-Royce Advance and UltraFan™ demonstrators. 

  

Elcomap: biocomposites for high-performance vehicles - Engineering 
design business Performance Engineering Solutions (PES) Ltd and 
technology development group Treks UK are playing a leading role in 
developing sustainable alternatives to the carbon fibre and epoxy 

materials used in conventional composite materials. These materials are energy-intensive to 
manufacture, and are not easily recyclable or biodegradable at the end of their lives. Replacing 
some or all of these raw materials with sustainable carbon-neutral alternatives can 
significantly improve the environmental performance of composites manufacturing, and can 
potentially to revolutionise the production of specialist components for niche vehicles. 

PES and Teks worked with the AMRC Composite Centre as part of a project called Elcomap 
(Environmentally friendly lightweight composite materials for aerodynamic body panels). The 
project was part-funded by the Niche Vehicle Network, an industry group for specialist UK vehicle 
manufacturers backed by the Technology Strategy Board. 

Teks has showcased the biocomposite concept to partners in the motorsport community, 
especially in the rally sport sector. The concept of using renewable high performance parts for 
race cars has been very well received, says Teks general manager Roland Krain.“Our rally clients 
are very interested in using high performance renewable materials for a greener more sustainable 
motorsport, paving the way for a wider greener automotive future,” Krain says. Teks and PES are 
now talking to a number of automotive clients of different sizes to provide pre-series structural 
panels for extensive life cycle testing. 

By working with the AMRC, the two companies were able to draw on the resources and expertise 
they needed to demonstrate the benefits of biocomposites for this niche market.“For a company 
of our size, it’d be very difficult to pull all the resources together in one environment to make it viable 
to carry out this kind of research project,” says Dan Fleetcroft, engineering design director at PES. 

 

 
  

�
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Plaxica: Development, scale up and production Plaxica is a spin-off company from Imperial 
College London and specialises in the production of bioplastics – plastics made from natural 
feedstock such as sugar and cellulosic based materials. Plaxica’s aim is to reduce the reliance 
upon oil-based products by using processes that are more sustainable and environmentally 
friendly. 

Plaxica approached CPI to help develop and scale up the production process for their product, 
conducting trials on a larger scale to confirm the scalability of the process. Plaxica also wanted to 
utilise CPI’s laboratory facilities and extensive technical and analytical support. 

Plaxica was formed to commercialise strong IP in low cost, high performance, bioplastics. The 
product is a greener, cleaner and stronger form of plastic made from natural feedstock such as 
sugar and corn starch, and can be used for a variety of consumer packaging and clothing 
applications. After early stage trials were successful, the company approached CPI with a view to 
expanding and taking the work to the next level. With assistance from CPI scientists led by 
Project Manager, Jonathan Kearney, the trials have been successfully 
taken from bench to pilot scale. Plaxica now run two laboratories from 
the Wilton Centre and they have recently launched their own pilot plant 
on site. They now employ a multi-disciplinary team of around 30 people 
at two sites in Wilton and London, consisting of chemists, technicians 
and engineers. 

B. Manufacturing Systems 

E-Motor testing for a new world land speed record 

On the 26th of June 2013 Drayson Racing Technologies set a 
new World Electric Land Speed Record of 205.139mph in 
the sub-1,000kg class (subject to FIA homologation). The 
unique capabilities of the WMG centre HVM Catapult’s Energy 
Innovation Centre were used to support Drayson Racing 

Technologies in achieving this world land speed record. The high performance capabilities of the 
EIC Powertrain testing facility (known as the Vehicle Energy Facility) were used to test the e-
motors that would be used in the world record attempt. This allowed the motors to be pushed to 
the absolute limit of their performance. 

The electric machines were tested using a 570kW high performance dynamometer with the DC 
electrical power for the e-motors being provided by a 250kW battery simulation system. This 
configuration allowed the Drayson Racing Technologies technical specialists to run the e-motors 
at their absolute limits of power and performance. 

Over a period of several months the Drayson Racing Technologies engineers were able to 
characterise the performance of the electric motors under extreme conditions, trial different 
control strategies, and ultimately optimise the motor 
control software and algorithms. This work resulted in a 
near doubling of the available power that could be 
delivered by the electric motors. This was a key part of the 
many advances in electric vehicle performance required to 
achieve the world land speed record.  Angus Lyon, Drayson 
Racing Technologies Chief Engineer, Electric Drivetrain 
said: “Without the testing work carried out at WMG’s 
facilities we could not have achieved the land speed record.” 
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Legacy data capture and presentation for Virtual Reality based facility layout design. 

Footprint Tools, a Sheffield-based SME, had recently moved into a new factory, and restructured 
its operations following fluctuations in its core market. As a result the company were considering 
implementing a new layout on its factory floor. However with no existing plans of the factory in 
digital format, this prevented advanced modelling software to be used to determine ‘best fit’ of 
machinery for improving work flow. 

The solution was identified by the AMRC Visualisation team who used laser scanning to rapidly 
capture the exiting factory layout. By capturing the legacy environment with a large volume 
metrology device, the scan data was presented as a point cloud map which was then used as part 
of a number of design, planning and verification process. All of which was be conducted and 
displayed in Visionary Render, a new VR software package that the AMRC’s VR partner Virtalis 
had just released. This software package allows the user to immerse themselves in the virtual 
environment to quickly assess the impact of change.  

Large volume scanning was conducted over a 3 hour period at the Footprint facility. Having 
collated the scans back at the AMRC they were presented in Visionary Render and combined with 
the 3D CAD assets. 

By using laser scanning and immersive visualisation, 
Footprint staff were able to be involved in the design of 
the new factory layout, with input coming from all levels 
within the company. Stakeholders were able to make 
informed decisions confident that the virtual world they 
were working in, accurately represented their facility. 
Multi-level stakeholder engagement is just one of the benefits of using this sort of visualisation. 

C. Materials Integration 

Boomerang Plastics  

Specialist recycling company Boomerang Plastics has been 
working with the SME team at Warwick Manufacturing Group, a 

core part of the HVM Catapult, to explore opportunities for the re-use of a well-known yoghurt 
manufacturer’s plastic pots. 

Each day waste from plastic pots is created from the manufacturing process. Boomerang saw the 
potential of developing a material out of the waste that could be re-sold into new markets. 

The SME Team’s Dr Kylash Makenji has helped test the thermal properties of the waste material, 
characterise and injection mould it to assess the feasibility of re-developing and re-selling it. Dan 
Jordan, General Manager of Boomerang Plastics said: "We now have verification that our ideas 
work and there are novel ways to re-use waste materials."  

Tata Steel Colors’ Business Unit worked with CPI to create an innovative photovoltaic coating 
that will enable its steel roofing and cladding to convert sunlight into 
electricity.Tata Steel needed to identify a suitable polymer coating to 
protect the photovoltaic dye and electrode system from the UV 
frequencies in the sunlight and, more importantly, to protect the 
photovoltaic cells from wet weather.CPI’s task was to help develop 
the thin film polymer top coat that forms the protective layer of the 
product. CPI began by researching the global provision of suitable 
polymers. It also considered the manufacturers, assessing each one’s 
production capacity for meeting Tata Steel’ long term needs. 
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CPI used its unique combination of knowledge and equipment to develop a suitable barrier 
material. Concurrently, Tata Steel worked on the remainder of the cell design. CPI also helped 
build some of the necessary testing and manufacturing equipment from scratch, using CPI’s core 
skills and outsourcing to other local firms where appropriate. 

As a result, CPI was able to present Tata Steel with a solution within eight months. CPI markedly 
reduced time-to-market. Tata Steel was able to focus on research within its own areas of 
expertise, while CPI worked in parallel, bringing to bear its extensive knowledge of the processes, 
materials and suppliers involved. The project represents a significant commercial opportunity for 
the steelmaker’s UK operation in Wales, targeting a market valued at £1-2BN by 2020. More than 
20 people continue to be employed in Shotton to develop the project. 

Tata Steel Colors’ Business Development Director Kevin Bygate explains, “The CPI team are 
expert in the field of advanced processes, functional materials, low carbon energy and printable 
electronics – and they were more than willing to share that expertise with us as a client.” 

D. Manufacturing Processes 

GKN Aerospace leads STeM project to produce novel winglet 

Winglets have become an established feature of wing 
design, they provide valuable benefits in increased 
aircraft rate of climb, reduced fuel burn and a reduced 
noise footprint.  Working with the national Composites 

Centre, GKN Aerospace has led on a project to develop an 
innovative winglet design and simultaneously progress 
production processes to decrease production times and 
improve end-product quality, consistency and repeatability.  

The advanced winglet project is part of a £12m Structures 
Technology Maturity (STeM) programme focused on 
developing an innovative winglet using fully automated 
manufacturing processes, supported by the project partners - 

Bombardier, Spirit and GE partnering. 

The advanced winglet’s lower skin is a demonstrator component part with a complex geometry, 
manufactured from carbon fibre at the UK’s National Composites Centre (NCC) using the latest 
automated fibre placement (AFP) technology. Project partners collaborate to progress 
innovations in vital composite manufacturing technologies. These will extend the UK’s ability to 
rapidly and sustainably manufacture affordable, high-performance composite products - 
identified as a key global growth market for the future.    

 

iTan X-Treme: record-breaking tooling for titanium 

Cutting tool developer Technicut and toolholding specialist Nikken 
Kosakusho worked with the AMRC to develop a new tooling 
system that achieves record-breaking rates of metal removal. 
Technicut’s TiTan Rippa carbide cutter is designed to significantly 
increase the speed at which titanium alloys can be cut. 

“The TiTan Rippa is designed to slot at depths of twice the tool diameter –conventional alternatives 
typically achieve half to one diameter,” says Mark Kirby, technical director at Technicut. “It can 
produce four times greater metal removal rates, significantly reducing tooling costs per kilogram of 
material removed.”  
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The new technology was tested using the high-performance machining capabilities of the AMRC. 
The tooling system was tested using the AMRC’s Starrag Heckert ZT1000 five-axis milling centre 
as well as a Starrag HEC1600 horizontal boring machine hosted at the Nuclear AMRC. The new X-
Treme Multi-Lock met all expectations, allowing the TiTan tool to cut aerospace-grade titanium 
6-4 alloy at super-fast rates – removing metal at up to 267 cubic centimetres per minute. 

The patented system is now in production, and being deployed at major titanium machine shops 
around the world. One aerospace manufacturer is using the new tooling combination to mill slots 
in several sizes of titanium engine fan disc, and has reduced cycle time for one part from 36 hours 
to around 11 hours. The stability offered by the X-Treme is also reducing tooling costs – only six 
milling tools now do the amount of machining that used to require over 30 tools. 

 

Sandwell UK Limited are an SME working in with motorsport, oil and gas and high quality 
engineering companies carrying out specialised surface processing on components. 

Sandwell has many years’ experience in meeting the 
requirements of the oil, gas and marine industries, by the 
application of environmentally friendly coatings and shot 
peening of offshore drilling and exploration equipment. 
Specialising in surface engineering, Sandwell has continued its investment in plant and 
equipment and now has some of the most advanced multi axis shot peening machines, with the 
coating division using computer controlled curing systems for precise process control.  

Sandwell’s customers require a very fast turnaround of parts finished to a high quality.  Indeed, 
some of these parts may be designed and manufactured in days before being fitted to race cars 
for the next event.  Being near the end of the production process means that Sandwell are often 
the last process in the chain before the part is fitted thus requiring a fast response from Sandwell.  

To speed up processing, Sandwell are introducing an automated shot peening process.  This will 
consist of a robotic booth and surface scanning system combined with a method of rapidly 
programming the system to accommodate a diverse and rapidly changing range of products. 
MTC’s research has identified the process in which parts can be geometrically scanned and a CAD 
model created from this scan.  Although this is relatively proven technology, MTC has taken this 
a step further by developing a process in which the robot’s path is created from the scanned 
geometry automatically.  

This has been proven with the additional support of the HVM Catapult centre. The centre 
provided additional funding support for MTC to develop the process further and prove its 
capability on existing MTC equipment that is representative of Sandwell’s robotic system.  

The benefits for Sandwell of collaborating with the MTC include: Faster response times for 
demanding industries (particularly F1); Improved shot peening performance as the robot only 
processes areas where it is programmed to; Future market potential includes, development of 
high precision shot peening techniques for F1 components, offshore power generation and oil 
and gas equipment; use of automated equipment without the need for highly specialised 
programmers; and Efficient use of machines and energy resources. 

Colin McGrory, Technical Director, Sandwell UK Ltd commented: “The MTC has developed for 
Sandwell a software suite that handles both scan data and CAD data and post processes that into 
our robot software with the minimum of human intervention. Speed of processing and ease of use 
have been primary driving factors for this project and the MTC has met both the technical 
requirements and timescales to allow Sandwell to introduce this new technology into its latest 
machines”. 
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E. Business Models 

Nasmyth F4N 

Precision engineering specialist Nasmyth Group has won approval from new customers in the 
nuclear sector after successfully completing the Fit For Nuclear assessment. 

Fit For Nuclear (F4N) is a unique diagnostic tool to help manufacturing 
companies test whether they are ready to enter the nuclear supply chain. 
Delivered exclusively by the Nuclear AMRC and partners, the F4N 
assessment lets companies measure their operations against the standards 
required to supply the nuclear industry, and take the necessary steps to close any gaps. Over 90 
companies have now completed the online assessment, with over half receiving follow-up 
support from the Nuclear AMRC’s supply chain experts. 

Nasmyth is a group of 14 complementary businesses providing precision engineering and 
logistics to aerospace and other high-value sectors. The group managers started to look at the 
opportunities of nuclear following an annual strategy review. 

The team at Nasmyth are continuing to enhance the business to meet the required capacity and 
demands of the nuclear sector. The group is preparing to invest heavily in niche technology, 
people and process to help it increase its capabilities and support industry growth. 

 
Assembled Electronic Solutions - Virtual Reality for new product development 

Assembled Electronic Solutions (AES) is one of the first SMEs in the West Midlands to reap 
commercial benefits as a result of the technical expertise delivered through the CASiM2 
programme. In only six years of trading, the Stratford-based electronics designer and 
manufacturer has already developed a strong client portfolio which includes ADI, Rolls-Royce, 
Moog and Goodrich, either as a direct client or serviced as part of the supply chain. Work with 
these clients not only provides AES with a global client 
base, but also reaches across a broad range of sectors 
which include automotive, aerospace, industrial and 
medical industries.  

The CASiM2 project team at WMG supported AES to access simulation technology which could 
provide the breakthrough to proving the concept of a new industrial machine currently being 
developed to address safety problems within high access operation. The product was at CAD 
design stage and required physical production to test if the concept would work in reality, in 
addition to requiring firm commitment from the client to move to the next phase of 
development. 

Through the CAVE Virtual Reality suite at the MTC, AES had a route to test the concept product 
in a simulated environment, to precisely visualise and analyse the 3D prototype, including 
modelling of ultra-sonic functionality early in the design process without creating a series of 
expensive physical scale models. The project enabled the design and development process time 
to be reduced, bringing the new product to the market quicker. This has not only secured a long 
term contract with a major PLC, but AES have expanded their plans for the product and are now 
looking at global opportunities. Not only has the project resulted in significant cost and time 
savings by bringing the product to market early, AES expect to achieve a faster and higher return 
on investment. Specifically this means AES already has £300,000 of fresh orders in the pipeline 
and plans to double business growth in 2014. 

  



The Impact of High Value Manufacturing Catapult   

 

 33 

5. Estimating the Economic Impact of the Catapult 

5.1. The need to demonstrate the impacts of the public and private investment on the HVM Catapult, 
like on all Catapults, is clearly stated in the rationale for their establishment9 i.e. ‘to deliver a step 
change in the UK’s ability to commercialise its research’ in areas in which the UK has genuine 
potential to generate growth in strategically important global markets, by offering a strategically 
located space/site in the UK, equipped with the appropriate facilities and expertise to enable 
businesses and researchers to collaboratively solve key problems and develop new products and 
services on a commercial scale – with significant, economic, financial and societal benefits for the 
UK and globally. 

5.2. Capturing and monetising, however, the current and potential economic and financial impacts of 
research, development and innovations investment, which is what essentially the investment on 
the Catapults is about, represents a captivating, albeit challenging, topic for economists, scientists, 
industrialists and policy makers – for a number of reasons but in particular, given the need to 
demonstrate impact and return of relative large sums of funding (private and public) that are 
required to deliver ‘transformational’ change through often new ideas, products and processes. 

5.3. As depicted in Figure 1.1 of this report, the early years of the operation of the HVM Catapult 
represent intensive developmental work. However, review of existing management and financial 
information and discussions with businesses actively engaged with the HVM Catapult suggest that 
clear signs of impact of the HVM Catapult on the economy and society have already emerged and 
provide strong indicators of future impacts and potential from investment to date but also planned 
activities. 

5.4. Figure 5.1 presents the analytical model adopted to assess the economic impact of the HVM 
Catapult – to date and in the future including: 

x Actual impacts i.e. impacts to date; 
x Projected future impacts (of the investment to date); 
x Operational impacts – arising from the operations and employment of the HVM Catapult 

centres; and, 
x Estimates of potential impacts drawing upon future business and financial planning scenarios. 

Figure 5.1: Capturing and Measuring the Economic Impacts of Private and Public Investment  
  on the HVM Catapult  

 

5.5. This analytical model has been used as the basis for extensive data modeling at this stage, and 
will be further refined to inform additional analysis, detailed data and econometric modeling 
work to be undertaken in the future by the HVM Catapult as more data and information is 
collected.   

                                                                    
9 Technology and Innovation Centres: a Prospectus, Maximising the commercial impact of UK R&D, TSB, January 2011 
(http://www.innovateuk.org/_assets/pdf/corporate-publications/prospectus); and, Technology and innovation centres - Closing the 
gap between concept and commercialisation. May 2011 and December 2011 – 
(http://www.innovateuk.org/_assets/0511/tsb_ticstrategy_closingthegapt11_036.pdf) 
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Economic Impacts of the HVM Catapult collaborative R&D activity to date 

5.6. At this stage, a number of indicators and hypotheses have been used to operate the model - 
drawing upon the financial and management information produced by the HVM Catapult 
centres, interviews with key businesses and the HVM Catapult Centres, and review of relevant 
literature. These can be refined/adjusted as more bespoke evidence-based information becomes 
available.  

a)  To estimate gross impacts 

x It is assumed that additional research and development investment occurring as a result of 
the operations of the HVM Catapult is represented by the total collaborative Research & 
Development and commercial income reported by the HVM Catapult. Core public funding 
for the HVM Catapult is regarded as a necessary investment that supports the generation 
of operational impacts – as discussed in paragraphs 5.19-5.23. 

x Impact takes either one or two years to materialize depending on the project/activity. 
Drawing upon review of a sample of projects undertaken to date (Figure 2.10) and 
discussions with industry experts, it is estimated that for approximately 38% of the 
investment impact will materialise in a year’s time and 62% in the second year following 
the investment, as follows: 

Category % of Projects Estimated time it takes for impact to 
materialise (years) 

Resource Efficiency 17.4% 1 
Manufacturing Systems 17.4% 2 
Materials Integration 15.9% 2 
Manufacturing Processes 29.0% 2 
Business Models 17.4% 1 
Not Categorised 2.9% 1 
Total 100%  

x It is assumed that 30% of investment would lead to higher growth. Discussions with 
businesses and review of projects suggest that nearly 3 in 10 project investments are 
already showing signs of exceptional growth; it is also worth noting that high growth 
businesses in the manufacturing sector increased by twice the average rate in the UK 
between 2010 and 2012/2013.   

b)  To estimate net impacts (i.e. applying standard additionality indicators to gross 
estimated impacts)10  

x Leakage – it is expected that the majority of benefits will go to businesses, economies and 
society as intended; therefore this is calculated at 10%11. 

x Displacement – there are expected to be some displacement effects, given that R&D 
advantage would enable businesses engaged to take market share, attract highly qualified 
labour and resources from elsewhere in the economy, set at 25%. 

x Substitution12 – interviews with businesses suggest that to date this is relatively low and it 
is estimated at 15%. 

x Multiplier13– this has been set at ‘2’ for 70% of the investment and ‘4’ for the 30% (the latter 
being the investment experiencing exceptional growth). The indirect composite multiplier 

                                                                    
10 Guided by feedback from the discussions with businesses. 
11 Additionality Guide , A standard approach to assessing the additional impact of interventions, English Partnerships, 2008. 
12 This effect arises where a firm substitutes one activity for a similar one (such as recruiting a jobless person while another employee 
loses a job) to take advantage of public sector assistance. It can be thought of as ‘within firm’ displacement.  
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of 2 has been calculated using the 2010 UK I-O multipliers for the sectors within which 
businesses and organisations (e.g. scientific research) engaged with the HVM Catapult 
operate.  

c)  To estimate future impacts of the investment to date 

x The impact of investment made to date would last up to 5 years in the future but it would 
depreciate at 20%14. 

5.7. In addition to the above way of calculating impacts, a second estimate of impacts has been also 
produced using a ready reckoner indicator drawing upon the findings of report produced by 
PACEC for Innovate UK (the then Technology Strategy Board in 2011) that documented the 
findings from an evaluation conducted to assess the economic impact of collaborative R&D. The 
report found that for each £1 of public investment in collaborative R&D there was a GVA return of 
£6.71 (accounting for all additionality indicators). 

5.8. Figure 5.2 summarises the estimated impacts using the two different methods.  

Figure 5.2: Net Economic Impacts of the HVM Catapult collaborative R&D Investment to date  

Investment and Impacts Research Informed Model Ready Reckoner Approach 

Gross investment to date (2012/3-2014/5) £292,320,000 292,320,000 

Net impacts of investment to date £436,070,000  

Future impacts of investment to date 
(over 5 years to 2019/20) 

£1,172,710,000 (applying £6.71 estimated 
return on investment) 

TOTAL Estimated Value (net) £1,608,780,000 
£1.6bn 

£1,961,467,000 
£1.96bn 

Direct Operational Impacts of the HVM Catapult Centres 

5.9. Discussions with businesses have indicated that In addition to the above impacts operating the 
HVM Catapult centres has a significant impact on the UK economy in the form of: 

x Direct employment; 
x Stimulating additional employment in industry on research projects; 
x Operational expenditure on equipment, materials and services; and, 
x Capital expenditure on buildings and machinery. 

Direct Employment 

5.10. The direct employment for FY 2014/15 is reported at 1,473 FTE. The majority of these jobs are 
direct employees of the HVM Catapult centres, with only 50 secondees included in the figure. 

 2014/15 Latest Business Plan 
Catapult Employees (FTE) 1,473 
Secondees 50 (included above) 
In-kind employees (FTE) 165 (estimated) 
Industrial Partner Employees based at Catapult 150 (estimated) 
PhDs 75 (estimated) 
Labour Costs £53,736k 
In-kind labour costs £5,821k 

                                                                                                                                                                                                              
13 Further economic activity (jobs, expenditure or income) associated with additional income and supplier purchases.  
14 Rates of return to investment in science and innovation, A REPORT PREPARED FOR THE DEPARTMENT FOR BUSINESS, 
INNOVATION AND SKILLS (BIS), by Frontier Economics, July 2014. 
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5.11. In addition, a number of the HVM Catapult centres receive in-kind support from their members 
and industrial partners. In 2014/15 this amounted to £5.8m. Using the ratio of FTE to direct labour 
costs, the in-kind support is equivalent to an additional 165 FTE. 

5.12. In addition to the direct employees, there are other employees on site involved in the running of 
each of the HVM Catapult centres – such as security etc. These staff are employees of contractors 
and service providers, but are core to the operation of the centres. However, it is difficult to 
estimate the proportion of contracted services that are delivered onsite, so we have included 
these jobs as ‘indirectly supported’ since they are not directly employed by the HVM Catapult 
centres. 

Other Employment directly related to the activities in the HVM Catapult centres  

5.13. There are a further group of jobs based at the HVM Catapult centres – these are the employees of 
firms that are either running research projects or collaborating with the HVM Catapult centres in 
other ways. In many cases firms will have a varying number of staff working at the HVM Catapult 
on research projects that would not be taking place without the support of the HVM Catapult. 
This metric is not recorded but it is estimated that these could amount to an additional 10% of 
FTE within the centres, representing a total of 150 FTE. 

5.14. Finally, the HVM Catapult centres also collaborate with universities and there are a number of 
Engineering Doctorates that are based at the centres. We have estimated that each HVM 
Catapult centre will have between 10-15 PhD working at the centres. Therefore, the total is 
around 75 PhD.  

5.15. Therefore, overall direct employment associated with the activity of the HVM Catapult centres is 
estimated at 1,833 FTEs. 

Operational Expenditure 

5.16. The total expenditure by the HVM Catapult centres in 2014/15 is just over £200m. Around 25% of 
this expenditure is on labour, which supports the direct employment outlined above. However, 
the majority of expenditure is either on other operating costs, equipment and property. 
Excluding the expenditure on property, the HVM Catapult centres have spent just over 
£100m on goods and services. This provides a significant boost to the economy. Therefore, 
although the HVM Catapults are not producing output, they still have a significant supply chain. 

 2014/15 Business Plan 
Income 
(£000s) 

Revenue Income 122,173 
Capital Income 94,185 
Total income 216,358 
In-kind contributions 16,373 
Total activity 232,731 

5.17. This spend with suppliers has a knock-on impact through the rest of the UK supply chain. The 
HVM Catapult centres report that although not all of the capital equipment can be sourced from 
the UK there is a significant spend with local firms, particularly around maintenance and 
adaptation of machinery.  

5.18. In terms of economic sectors, the HVM Catapult Centres are categorised within the Standard 
Industrial Classification as ‘Scientific Research and Development’. This combined sectors imports 
just over a third of its goods and services. Therefore, the sector appears relatively representative 
of the HVM Catapults. The economic multipliers for the Scientific Research and Development 
sector are: 
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x GVA: 1.592 
x Output: 1.675 
x Employment costs: 1.592 

5.19. In additional the in-kind contributions of equipment and materials will also have a UK supply 
chain.  Therefore applying these multipliers to the total expenditure of the HVM Catapult centres 
suggests a total impact on the UK supply chain of £148.3m  

 2014/15 Business Plan 
Expenditure 

(£000s) 
Labour 53,736 
Other operating costs 70,514 
Capital equipment 30,916 
Land and buildings 48,213 
Total (excl in-kind) 203,379 
In kind labour 5,821 
In-kind equipment/assets 420 
In-kind (other revenue) materials 10,132 
Total (including in-kind) 219,752 
Economic Multiplier 1.675 
Indirect Output 148,332 

5.20. This indirect activity supports a significant amount of employment in the supply chain. Applying 
the employment multiplier to the estimate of direct employment indicates that there are just 
over 1,000 jobs in the supply chain. 

 Estimated Indirect Employees 
Direct Employment 1,780 
Employment multiplier 1.592 
Indirect Employment 1,054 

Gross Value Added 

5.21. In the case of the HVM Catapult, the Gross Value Added of the centres (i.e. the difference 
between the income and costs excluding labour) is £72.5m. 

5.22. The supply chain activity will also support GVA and jobs. Applying the GVA and jobs multiplier to 
the direct GVA and jobs estimates indicates that an additional £42m could be supported in the 
supply chain as follows: 

Total activity  232,731 
Total costs (Excluding labour) 160,195 
Gross Value Added  72,536,000 
GVA Multiplier 1.592 
Indirect GVA 42,941,000 
Total GVA 115,477,000 

Future Operational Impacts  

5.23. Drawing upon the information in the business plans put forward by the HVM Catapult centres, 
future economic impacts of the operations of the centres can be calculated and these are 
summarised in Figure 5.3. 
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Figure 5.3: Future Economic Impacts from Operations, GVA in ‘000s 

 

Estimates of Economic Impacts of Future Investment 

5.24. Economic impacts have been also calculated as expected to arise from additional future 
collaborative R&D investment (including commercial income) between 2015/16 and 2020, as 
shown in Figure 5.4. The estimates are based on the same assumptions as described in paragraph 
5.6 and include a cumulative total. The calculation is based on current estimates of future 
demand from industry for the HVM Catapult services, in accordance with projections provided by 
the individual HVM Catapult centres. 

Figure 5.4: Estimates of Economic Impacts of Future collaborative R&D Investments  
2015 – 2019/20 

Future collaborative R&D income Estimated Additional Net Impacts 

£1.1bn £6.1bn 

Estimates of Overall Economic Impacts 2012/13- 2019/20 

5.25. Figure 5.5 summarises estimates of impacts arising in the future from research and development 
related investments to date and future investment made up to 2019/20.  

Figure 5.5: Estimates of Net Economic Impacts from the HVM Catapult 2012 – 2019/20 

 Collaborative R&D 
and Commercial 
Impacts to date 

Impacts 
from future 
investments 

Operational 
impacts 

Total  
Impacts 

(2012-2019/20) 

Total £1.6bn £6.1bn Circa £1bn £8.7bn 

5.26. Furthermore, cost benefit ratios (CBR) can be calculated for the additional research and 
development investments on the HVM Catapult to date, assuming that Net Present Value (NPV) 
of future impacts of the current investments are discounted at 3.5% per annum for the next 5 
years as recommended by HM Treasury. These are presented below and indicate that every £1 of 
core public funding for the HVM Catapult to date has generated net benefits worth of £15. 

Figure 5.6: Cost Benefit Ratio of Public Investment on the HVM Catapult to date  

Investment and CBR  

Total Public Core Catapult investment  (2012- 14/15) – Figure 2.7) £107,480,000 

Total Public non - Catapult investment  (2012-14/15) £182,849,000 
NPV of Net Economic and Operational Impacts from research and 
development investment (Figures 5.2 and 5.3 discounted at 3.5%) 

£1.6bn 

CBR - Public Core Catapult 15 
CBR – All Public (core and non-core) 6 

 

2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 Total
Direct 72,536 87,717 100,893 116,290 128,924 131,254 637,614
Indirect 42,941 51,928 59,729 68,844 76,323 77,702 377,468
Total 115,477 139,645 160,622 185,134 205,247 208,956 1,015,082


