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winning wayS to 
EnginEEr our futurE 

NORTHERN IRELAND HAS A RICH 
AND OFTEN UNDERESTIMATED 
ENGINEERING AND INDUSTRIAL 
HISTORy. 

Over many years, we established a vibrant 
manufacturing sector, designing and 
producing products for export all over the 
world, including complex machines for the 
processing of fabrics, state-of-the-art ships 
and aircraft - and even buses and cars. 

Whilst the number of people employed in the 
engineering sector has reduced significantly 
over the last few decades, the fundamental 
skills and expertise base - which created the 
sector in the first instance - remains strong, 
with small and large companies producing 
increasingly more complex and higher value-
added products. 

However, it is widely recognised and 
accepted that Northern Ireland cannot 
compete with emerging economies in this 
sector on the basis of cost. The only way to 
ensure survival and create the opportunity 
for future growth is through increasing our 
value proposition, not only in the product 
itself, but in our support services also. Our 
future therefore rests in our ability to build 

a knowledge-based economy, placing our 
skills, creativity, expertise and innovation at 
its heart. 

The Advanced Engineering (Transport) 
Horizon Panel brought together a number of 
experts from business and academia - many 
of whom are already involved in the exciting 
transformation that is already taking place 
in engineering and manufacturing - with the 
objective of identifying the means by which 
Northern Ireland can reclaim its position as a 
global leader in engineering. 

Our opportunities are significant and our 
engineering entrepreneurs should seize 
on this report and support its proposal for 
a framework that will put business in the 
lead and ensure that our excellent research 
capabilities are successfully exploited and 
commercialised. 

Crucially, if we get our strategy for Advanced 
Engineering right, the majority of future 
employment in this sector will be at the 
higher value-added end of the spectrum, not 
only in terms of the innovative new products 
designed, but by ensuring that we adopt 
state-of-the-art manufacturing technologies 
while making optimum use of automation 

and robotics to improve our efficiency, 
performance and competitiveness. 

I would like to thank all the individuals 
and groups who provided expertise and 
time to assist with the production of this 
report. I would also like to acknowledge 
the work of Frank O’Donnell and Colm 
Reilly from PA Consulting, who diligently 
and enthusiastically co-ordinated industry 
consultations and ultimately played an 
important role in its production. 

Colin Elliott 
Advanced Engineering (Transport) 
Horizon Panel 
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ExECutiVE
 
Summary
 

Context 
manufacturing makes an important contribution 
to the uK economy, accounting for 17% of 
gdP and about half of all uK exports. northern 
ireland has a strong tradition of manufacturing, 
in particular in the transport sector, such 
as ship, aircraft, bus and car production. 
while total employment in manufacturing 
has fallen in recent years (primarily as a 
result of cheaper international labour costs), 
the sector has increasingly engaged in high 
value-add areas such as innovation, design 
and development. it has begun to move from 
a focus on manufacturing capability that has 
been a traditional strength in northern ireland 
to a broader focus on ‘advanced Engineering’. 
for the sector to continue to develop, 
suppliers must continue this move up the 
value chain and embed advanced engineering 
capability across the sector to a point where 
competitive strength arises from integrating 
design, development and manufacture in a 
commercially effective manner. further, it must 
use this capability to focus on key market 
opportunities of a global nature. 

in support of this, the advanced Engineering 
(transport) foresight panel was tasked with 
the identification of the sustainable market 
opportunities and the associated priority 
technologies in the northern ireland aerospace, 
automotive and transport sector. as a first 
stage, the panel identified the key challenges 
facing the sector. these included: 
•	 Environmental considerations around 

reducing the energy and material costs of 
design, production, distribution, use and 
disposal of products 

•	 Increasing passenger safety and security 
•	 Continued economic pressures, including 

pressure to reduce costs in the supply 
chain 

•	 Greater customer demand for the faster 
supply of more complex, customised and 
innovative solutions combining products 
and services. 



 

 

  

 

  

	 	 	

 

	 	 	

 

	 	 	 	 	 	

 

 

PROFITING FROM SCIENCE www.matrix-ni.org 

The response 
in response to the above challenges and having 
reviewed the capabilities of the advanced 
Engineering (transport) sector in northern 
ireland, the panel developed an overall vision 
for the sector in moving forward: 

‘wE wiLL buiLd uPon ExiSting CaPabiLitiES and rELationSHiPS 

foCuSing on tHE aEroSPaCE and automotiVE induStriES to 

tranSform tHE nortHErn irELand adVanCEd EnginEEring 

(tranSPort) SECtor into onE tHat iS foCuSEd on HigHEr 

VaLuE-add aCtiVitiES.  

tHE SECtor wiLL rESPond to tHE KEy CHaLLEngES and in 

PartiCuLar foCuS on tHE marKEt oPPortunity CrEatEd 

by tHE nEEd for EnVironmEntaLLy oPtimaL ProduCtS and 

SErViCES witHin automotiVE and aEroSPaCE SECtorS. tHiS 

ViSion wiLL bE aCHiEVEd tHrougH: 

•	 GrEatEr 	ExploItatIon of 	Industry-lEd applIEd 

innoVation 

•	 BEttEr 	CollaBoratIon aCross thE	 prIvatE	 sECtor, 

aCadEmia and goVErnmEnt, and 

•	 an 	InCrEasEd foCus on nIChE	 markEts to dElIvEr 

worLd LEading SoLutionS and SErViCES from 

nortHErn irELand. 

the panel recognised that realising this vision required a focus on the key areas of science and 
technology that are most relevant to the sector and the challenges that it faced, and an integrated 
effort to ensure that the northern ireland sector was capable of exploiting this science and 
technology for commercial value. 
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Development of specific science and 
technology areas 
Key to delivering high value-add activities will 
be the continued development and exploitation 
of genuine science and technology expertise 
in northern ireland. given the diversity of the 
sector, the panel did not identify a single ‘big 
bet’ technology on which to focus; rather a 
number of core science/technology areas were 
highlighted, which can form the basis of the 
future for world class advanced Engineering in 
northern ireland. these include: 
•	 technologies and approaches to support a 

cleaner, safer environment 
•	 advanced 	materials, including biomaterials, 

nano-structured materials & composites 
•	 microsystems, embedded sensors and 

computational science 
•	 use of robotics/automation in the 

manufacturing process 

further detail on aspects for development in 
science and technology would be highlighted 
via the development of sectoral route maps and 
in collaboration with other matrix panels. these 
would need to be reviewed on an on-going 
basis to test their relevance for the sector. 

Delivering key capabilities to generate 
commercial value 
the panel recognised that the expertise in 
science and technology was not enough to 
transform the industry. it identified a range 

of supporting actions that would ensure the 
transformation journey was achieved broadly 
across the sector without compromising the 
desire of any individual company to take their 
own specific route through this transformation 
process. 

•	 Creating and supporting the 
development of new business models 
End-customers are becoming less 
interested in products and more engaged 
by overall solutions (often combining 
products and services). to deliver this type 
of thinking and action within the industry 
requires a range of mechanisms to be 
set in place to help integrate business, 
academia and government on the focused 
delivery of relevant courses supported by 
leading research on the area. 

•	 Building advanced design and 
development capability 
there is recognition of the need to move 
the northern ireland engineering sector 
up the value chain to allow it deliver 
‘knowledge-based engineering solutions’. 
to do this will require collaboration on the 
design and development of fully integrated 
engineering solutions, in particular 
effective knowledge management, driving 
excellence in optimising design for the 
complete product life cycle and prioritising 
investment on high value-add activities 
aimed at creation of intellectual Property in 
northern ireland. 

•	 Fostering a globally ambitious 
SME base 
there  is a need to support the advanced 
Engineering SmE base in northern 
ireland in exploring possibilities outside 
of their traditional customer base. this 
will require mechanisms to ensure 
ambitious SmEs are engaged with the 
wider recommendations of the panel. in 
particular they need to be made aware 
of the threats and opportunities to the 
sector and the wider support programmes, 
including those that have been successful 
elsewhere in the uK. 

Creating a community of technology interest 
the panel recognised that in spite of 
the potential synergies among advanced 
engineering companies, there was a lack of 
effective sharing of ideas and opportunities. 
the panel therefore recommended the 
establishment of a focused community 
of interest, based on the development of 
recognised technology roadmaps that would 
include the brokerage of technology and 
business opportunities across the sector. 
the actions outlined above must be further 
supported by developing the right framework 
conditions within northern ireland that ensure 
appropriate focus on education, skills and 
training, and on the importance of innovation 
within the wider economic development 
strategies of the region. 
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INTRODUCTION
 

tHE PanEL waS brougHt togEtHEr by dEPartmEnt of EntErPriSE, tradE and 

EnVEStmEnt to ExPLorE tHE futurE CHaLLEngES and oPPortunitiES for 

nortHErn irELand, foCuSing on imProVEd PErformanCE in rESEarCH and 

dEVELoPmEnt and EffECtiVE ExPLoitation of tHE nortHErn irELand SCiEnCE 

baSE. tHiS SECtion introduCES tHE worK of tHE PanEL and SEtS out tHE foCuS 

of tHiS rEPort. 

1 
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1.1 1.2 
baCKground tranSPort 

matrix, the northern ireland Science industry 
panel, is a business led expert panel formed 
to advise the department of Enterprise, trade 
and investment (dEti) on how northern 
ireland’s research and development (r&d) and 
science and technology can be better used for 
maximum economic, commercial and social 
advantage. it is led by representatives from 
high-technology and r&d intensive industries 
and advises the northern ireland government 
on the development of improved interfaces 
between business and the research, science 
and technology base. 

‘Horizon’ is matrix’s flagship strategic 
technology foresight programme. Horizon 
seeks to build on the successes of previous 
rounds of northern ireland foresighting and 
to identify the key technologies which will be 
of specific commercial value to the northern 
ireland economy in five, 10 and 15 years. it is 
a rolling programme to inform both northern 
ireland government policy and private sector 
business planning to ensure that the region 
is best placed to exploit future commercial 
opportunities arising from its r&d and science 
and technology base. 

the Horizon programme was established 
with five further foresight Panels established 
along the same conditions as the advanced 
Engineering (transport) panel and covering: 
1 agri-food 
2 advanced Engineering (transport) 
3 advanced materials 
4 Life and Health Sciences 
5 information Communication 

technologies (iCt). 

Each Panel was chaired by a member of 
matrix with the suitable experience and 
qualifications in the sector. Horizon Panels 
reported to plenary matrix meetings as they 
progressed, with matrix Panel members 
providing a broad base of expert quality 
assurance through debate and analysis to help 
shape overall findings. 

PanEL
 

the transport Panel was established in June 
2007. Panel members included: 
•	 Colin Elliot, Vice President of 

Engineering and business development, 
bombardier aerospace (Chair) 

•	 David Beatty, Vice President Strategy 
and business development, thales air 
defence 

•	 Gavin Campbell, director design 
Engineering & technology development, 
bombardier aerospace 

•	 Graeme Thompson, finance director, 
Schrader Electronics 

•	 Julian Hine, translink Chair of transport, 
university of ulster 

•	 Kathy Jones, Head of Quality, michelin 
•	 Mark Nodder, group managing director, 

the wright group 
•	 Michael Maguire, Joint managing 

director, datum tool design 
•	 Patrick Hurst, managing director, 

munster Simms Engineering 
•	 Tim Brundle, director of innovation, 

university of ulster 
•	 Tom Edgar, director of the northern 

ireland technology Centre, Queens 
university belfast 

•	 Tom Millar, dean of the Engineering 
and Physical Sciences faculty, Queens 
university belfast 

http:www.matrix-ni.org
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the Panel was tasked with the identification of 
the sustainable market opportunities and the 
associated priority technologies in the northern 
ireland advanced Engineering (transport) area. 
the Panel were also asked to identify wider 
global science and technology innovations 
which will present genuine opportunities for 
exploitation or adaptation by northern ireland 
businesses, setting out future priorities in 
the context of short, medium and long term 
objectives, along with recommendations as to 
how these objectives can be achieved. 

one of the first areas of consideration was 
the scope of coverage of the Panel. while 
initially established as a ‘transport Panel’ 
with a focus on aerospace and automotive, it 
was recognised that many of the key issues 
affecting the sector (for example transport 
security, cost, efficiency and customisation) 
were common across all transport modes. 
further the materials, design, development 
and manufacturing techniques used in one 
mode are being increasingly applied in other 
modes. finally it was recognised that while 
manufacturing is important for northern 
ireland, this capability (particularly in the 
transport sector) does not sufficiently reflect 
the shift in focus from labour intensive industry 
to a knowledge intensive one. the future of the 
industry is going to be built upon excellence 
in design and development, where significant 
intellectual property is developed within 

northern ireland, and on integrating these with 
more advanced manufacturing techniques, i.e. 
advanced Engineering. this both builds on 
existing capability and extends it to become a 
competitive strength on a global stage. on this 
basis it was agreed that a more appropriate 
panel title was the ‘advanced Engineering 
(transport) Panel.’ 

in parallel to this work and to support the wider 
work of all Panels, dEti undertook a review 
of the science and technology capabilities in 
northern ireland1. the report, resulting from 
this review, presents an analysis of key sector 
capability, assessing existing northern ireland 
research and technology strengths in terms 
of scientific capability and the potential for 
exploitation across six sector based technology 
areas. 

the sectors2 selected reflect the uK 
technology Strategy that was launched by 
the department of trade and industry, and 
considering the specifics of the northern 
ireland economy in terms of: 
•	 advanced 	manufacturing; 
•	 advanced 	materials; 
•	 sustainable 	production and Consumption 

(including energy technologies)3; 
•	 life 	sciences; 
•	 Information and Communications 

technology (iCt); and 
•	 Electronics and 	photonics. 

the work of the advanced Engineering 
(transport) Panel draws particularly on the 
review of advanced manufacturing and 
advanced materials sectors, but also on the 
other Panels as indications of capability that 
can be exploited in partnership with this sector 
and of opportunities that arise of a cross sector 
and multidisciplinary nature. 

1. technology Capabilities Study for northern ireland, matrix, 2007. 
2. the classification of companies in each sector is relatively subjective as companies can be classified in many ways. However; the view of the technologies Capabilities report was that the capability 
is essential to be captured. 
3. Energy technologies were included in the Sustainable Production and Consumption sector in relation to the activities carried out in those sectors. 
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1.3 
tHiS rEPort 

this report presents the outcome of the 
advanced Engineering (transport) Panel’s 
activities from June 2007 to february 2008 
and reflects a number of specific tasks 
undertaken across seven workshops: 
•	 the identification of 	strengths, 

weaknesses, opportunities and threats 
related to the sector reflecting on the 
Capabilities study’s findings on specific 
scientific and exploitation strengths 

•	 the identification of key market, policy, 
regulatory and local issues driving change 
across the sector and the implications for 
specific sector areas 

•	 the identification of the overall vision for 
the sector and articulation of the high-level 
changes required to achieve this vision 

•	 the development of key focus areas, 
based on the overall vision, that 
represent a common industry view and 
reflect the challenge for the sector over 
the next five to 15 years that present 
genuine opportunities for exploitation or 
adaptation by northern ireland’s advanced 
Engineering sector 

•	 the development of key recommendations 

on how these focus areas can be 
addressed, in particular focusing on the 
capabilities that need to be developed. 
these capabilities will be related to the 
existing strengths as defined in the 
matrix technology Capabilities Study. 

this report is in three further chapters as follows: 
•	 Chapter 2 presents an overview of the 

sector, including an assessment of the 
current sector capability. 

•	 Chapter 3 identifies the key drivers and 
challenges facing the sector in northern 
ireland. 

•	 Chapter 4 presents the vision for the sector 
and recommendations on how to realise 
this vision. 

on the basis of the above, Chapter 4 sets 
out a number of conclusions regarding 
the current position of the northern ireland 
advanced Engineering (transport) sector and 
opportunities for development. Chapter 4 also 
identifies a number of actions (in terms of Panel 
recommendations) to help the sector develop 
these opportunities. 

http:www.matrix-ni.org
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SECTOR OVERVIEW 

witHin tHiS SECtion wE ConSidEr manufaCturing aS a broad SECtor, botH witHin 

nortHErn irELand and morE gLobaLLy SEtting tHE ContExt for tHE worK of 

tHE PanEL. wE rEfLECt on SomE of tHE KEy StatiStiCS rELating to nortHErn 

irELand and tHE widEr gLobaL ContExt, drawing out tHE KEy trEndS and tHE 

imPLiCationS for tHE futurE of tHE SECtor. 

2 
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2.1 
manufaCturing and 
adVanCEd EnginEEring 

tHE manufaCturing SECtor in nortHErn irELand iS PErHaPS 

tHE moSt diSParatE, botH in tErmS of SiZE and SPECiaLity, of 

aLL tHE SECtorS in nortHErn irELand, aS CLaSSifiEd in gEnEraL 

induStry StatiStiCS. tHE gEnEraL PErCEPtion of a dECLinE in 

manufaCturing maSKS a morE ComPLEx Story wHErE wE SEE 

dECLinE in EmPLoymEnt baLanCEd by an inCrEaSE in oVEraLL 

VaLuE of ExPortS and grEatEr VaLuE-add aCroSS tHE SECtor. 

manufacturing in its purest sense refers to the 
transformation of raw materials into finished 
goods for sale, or intermediate processes 
involving the production or finishing of semi-
manufactured items. Some industries, like 
semiconductor and steel manufacturers use 
the term fabrication. Competitive advantage in 
manufacturing has traditionally been defined by 
the capability to develop and deploy efficient 
and high quality manufacturing processes. 
However, this is no longer a differentiator on 
the global stage and the focus has shifted 
to deal with the range and integration of 
concept-to-customer processes involved in 
making a better product (in terms of function, 
sustainability, maintainability, lifecycle) suitable 
for more immediate use at a cheaper cost. this 
draws on a range of advanced Engineering 
techniques such as Computer aided design, 
Concurrent Engineering, design Coordination, 
Process Control and instrumentation etc. 
it is a critical aspect of many industrial 
sectors. generally, manufacturers must cope 
with rapid changes in markets including 
workforce, process, and technology changes 
while operating in a dynamic, competitive, 
and global environment. they deal with this 
environment by selectively focusing their 

resources and efforts to sustain competitive 
advantage. they pursue partnerships for 
research and development and for supply and 
production functions that they cannot efficiently 
accomplish themselves. 

manufacturing is, and will continue to be, 
of significance to northern ireland, despite 
recent public contributions that believe 
that manufacturing is not viable here. it is 
important to remember that manufacturing 
effectively enables the services sector. Hence, 
while direct manufacturing employment is 
likely to continue to fall, the nature of the 
remaining jobs will be of higher value as the 
manufacturing economy in northern ireland 
will have to change from one that competes 
on cost, to one that has unique innovation and 
technological strengths in key technology areas 
embedded within its supply chain4. 

4. future of uK manufacturing / dti / 2005 

http:www.matrix-ni.org
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2.2 
tHE nortHErn 
irELand ContExt 

northern ireland has a tradition of strength 
in manufacturing, primarily based within the 
shipbuilding and textile industries, but the level 
of employment across the area has declined 
significantly since the early 70’s5. this is 
reflective of the broader trend in manufacturing 
and the particular focus within northern ireland 
on shipbuilding and textiles. However, northern 
ireland has been successful in increasing 
employment outside of these traditional focus 
sectors and on average there have been 2000 
manufacturing jobs created each year from 
1998 - 20056. 

recent statistics released by dEti illustrate 
the overall employment trend (figure 1) and 
show that northern ireland is comparing well, 
within a gb context, in terms of manufacturing 
employment. the reduction within northern 

ireland is lower than the gb average, although 
the large decline in manufacture of textiles and 
wearing apparel sectors has impacted on the 
structure of northern ireland manufacturing 
jobs. in 1997, just over 20% of manufacturing 
jobs were located in the textiles and wearing 
apparel sectors; by 2007 this had fallen to 
only 4%. 

the trend in output is more positive and 
although the increases have slowed in recent 
years, sales have continued on a positive trend 
(figure 2) as illustrated in the recent results of 
the dEti northern ireland manufacturing Sales 
and Export Survey (dec 2007) where: 
•	 In current prices: 	total manufacturing 

worth £14.8 billion in 06/07: a current 
price increase of 6.3% (£866 million) over 
the year and rise of 12.3% over five year 
period 01/02 to 06/07. 

•	 In 06/07, 76.0% sales made to customers 
outside northern ireland (external sales) 
- equates to £11.2 billion, an increase of 
£610 million over the year. 

•	 sales outside the 	uk	 (exports) worth £5.1 
billion, increase of 6.2% over the year and 
23.1% over 5 year period. 

•	 In constant prices: when considered in 
real terms, has been an increase in total 
sales of 4.3% (£611 million), and increase 
of 4.0% in external sales (£435 million) 
whereas sales to gb declined (-0.2% over 
the year). 

•	 overall exports have increased by 9.6% 
over the year: to roi, rest of Eu, rest of 
world up 15.5%, 7.4%, 7.3% respectively 

•	 however, rate of growth in exports slightly 
lower than three years ago when annual 
increase was 12.7% 

FIGURE 1: MANUFACTURING JOBS FOR NORTHERN IRELAND AND GB INDExED (SEPTEMBER OF EACH yEAR)7 
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5. manufacturing employment in northern ireland has approximately halved between the early seventies and the start of this decade. (source: dEti, nS). 
6. dEti northern ireland - the future role of manufacturing in northern ireland, 2005. 
7. monthly Labour market report feb 2008 (dEti). 
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FIGURE 2: VALUE OF SALES, ExTERNAL SALES AND ExPORTS, 1996/97 TO 2006/078 
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the profile of northern ireland companies is 
heavily SmE based and they have a dominant 
focus for sales within the internal northern 
ireland market, as illustrated in figure 3. SmEs 
are inherently less able to absorb the scientific 
and technology capability in the region through 
investment in r&d and while the main issue 
is often funding; the internal (northern ireland) 
market focus compounds this through limiting 
their international links. it is increasingly 
recognised that innovation is driven by greater 
‘connectedness’ of companies within the wider 
economy and in this case by drawing in ideas 
and capabilities from outside northern ireland. 

the overall trend in the northern ireland 
context has been one of reduced employment 
across the sector but a gradual increase in the 
level of value-add activities and employment 
growth outside of traditional sectors such 
as textiles. there is no single manufacturing 
sector that is showing exceptional potential for 
growth within northern ireland and there is a 
need to consider where future growth is likely 
to come from and to create a greater degree 
of focus within specific areas. these areas 
should draw on the particular market reach of 
northern ireland companies and further exploit 
the scientific and technological strengths within 
the research base. 

8. dEti - northern ireland manufacturing Sales & Export Survey (dec 2007). 
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FIGURE 3: SALES By DESTINATION & SIzE OF BUSINESS9 
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2.3 
gLobaL trEndS 

the future of the manufacturing sector in 
Europe and worldwide has had much attention 
with many of the general trends being equally 
relevant in a northern ireland context. major 
stories constantly focused on trade, European 
jobs and the perceived loss of the European 
manufacturing and industrial base due to off 
shoring or outsourcing of white-collar, back-
office, and technology jobs and the future role 
of manufacturing in the national economies of all 
European countries have dominated the agenda. 

Since mass manufacturing began, many 
changes have been made in the way products 
are designed and manufactured. it has always 
been that a new technology offers both a 
remedy and a threat to manufacturing, e.g. 
the introduction of robotics within assembly 
lines creates a competitive advantage for those 
that invest and grasp the opportunity and is a 
competitive threat to those that remain reliant 
on manual labour. 

in the future, a broader definition of the term 
‘manufacturing’ will encompass an integrated 
system that includes the whole cycle of 
creation, production, distribution and end-of-life 
treatment of goods and product/services, and 
this cycle will be based within a customer/user 
driven innovation system. this trend is evident 
within the focus of the Panel and has been an 
underlying theme across the deliberations of 
the Panel. 

additionally, the importance of advanced 
materials in the manufacturing sector 
will continue to be a significant factor in 
competitiveness. generally, advanced 
materials can aid improvements in productivity, 
quality and cost and in many cases these 
materials create opportunities for new product 
functionality and characteristics. an example 
is the use of composite materials within 
aircraft manufacture, where radically enhanced 
strength to weight ratios are possible along 
with the possibility of noise reduction (over 
traditional materials) during manufacture and 
assembly operations. 

ironically, the key enabler in this field is 
not advanced materials per se, but rather 
computational science that underpins their 
development. Computational science supports 
the simulations, statistical analysis and testing 
of the essence of how advanced materials 
will behave in preparation, processing and 
manufacturing. through associated theoretical 
prediction and optimisation, it creates the 
conditions to reduce prototyping stages 
in product design and dramatically reduce 
lead-times in product development cycles, 
thereby reducing costs. more significantly, 
these modelling tools should be capable of 
also ascertaining the lowest cost mechanism 
of development through theoretical prediction 
and optimisation. through these mechanisms, 
manufacturing can reduce costs and contribute 
to a sustainable economy. 

the nature of the global economy is such 
that new demands are being placed on 
manufacturing industries. the timescale 
of product conception and development is 
shifting from the long to the shorter term 
- and ultimately to a near real-time response 
in some cases. the technologies that will 
have the biggest influence on manufacturing 
are based on molecular manufacturing which 
will use new biomaterials and bio-processing, 
microelectromechanical systems (mEmS), 
free form fabrication and newer it control 
technologies through improved computers. 
However, it will be essential to understand 
that no technology forecast works for 
manufacturing unless considered in the total 
picture of other influencing factors - skills, 
innovation, knowledge management, customer 
relationships and life-cycle waste reduction. 

there are eight major trends within advanced 
manufacturing which northern ireland must 
play to and these are: 
•	 movement away from mass production to 

semi-customisation. for example, there 
will be specific treatments for specific 
diseases as opposed to broad spectrum 

treatments. this will lead to lower volume, 
higher margin products with specific 
lifecycles in r&d, prototyping, use of 
computational science (see below) and 
scale up 

•	 shift away from centralised production 
location to distributed production sites. 
this will be enabled by the ability to 
create Lab on a Chip (LoC) technological 
solutions and to move away from clean 
room environments to less costly bases of 
production 

•	 shift away from centralised business 
control of production towards collaboration 
between production 

•	 outsourcing will continue to grow, 
particularly in the medical device sector. in 
2006 this stood at 6% compared to 90% 
in the electronics sector. it was confined 
to low margin products but China is 
manufacturing more complex products 

•	 advanced 	manufacturing techniques 
(lifecycle analysis, green and lean culture) 
will gain greater adoption levels 

•	 the manufacturing sector will sub-divide 
into smaller, distributed specialised 
companies, which will plug into different 
networks in the global supply chain to 
find and use particular technologies; then 
disengage 

•	 to be able to play in the new 
manufacturing supply chain, companies 
in high cost economies must be able to 
create and retain iP whilst manufacturing 
elsewhere. China will be the major mass 
manufacturer of mature technologies by 
2020 

•	 the new manufacturing environment will 
demand an extremely adaptive workforce, 
with fewer operatives and higher skilled 
people who will be constantly learning 
through academic / industry switchovers. 

these trends are enabled by the shift in 
manufacturing towards advanced Engineering 
and the leveraging of new technologies related 
to advanced materials and iCt. 

http:www.matrix-ni.org
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2.4 
CurrEnt nortHErn 
irELand CaPabiLity 

in developing the future focus for the advanced 
Engineering (transport) sector, the Panel took 
into account the current state of capability, in 
relation to science and technology development 
and exploitation, as defined in the matrix 
technology Capability study. the following 
section presents a summary of that study 
focusing on the capabilities within advanced 
manufacturing10 in northern ireland. 

advanced manufacturing in northern ireland 
is highly variable but is considered to have a 
number of key characteristics such as: 
•	 Generally strong supply chain; 
•	 strong 	university links in certain specific 

areas (e.g. prototyping, advanced 
materials); 

•	 strong 	uk	 Branding; 
•	 high levels of responsiveness and 

flexibility; 
•	 high employee turnover; and 
•	 high levels of Government support. 

Productivity in manufacturing is among the 
lowest of any uK region. Latest figures show 
that northern ireland is also the poorest 
performer in overall terms of all uK regions 
on productivity and employment rate11. within 
the manufacturing sector there are particular 
issues that are creating pressure to change: 
•	 supply chain is increasingly price sensitive; 
•	 Eroding competitive position due to rising 

costs; 
•	 Continuing need for increased productivity; 

on the skills side, it is recognised that there is 
a need for stronger linkages between the skills 
agenda and the innovation agendas. Skills 
availability and the perception of engineering 
and technology as a profession, together with 
graduate retention schemes and appropriate 
training offerings, are seen as key issues. 

10 this was the broad term used within the technology Capabilities Study for northern ireland, matrix, 2007 
11 dEti, Quarterly Economic review, winter 2007 
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2.5 
PriVatE 
SECtor 

the matrix Panel, in its study of technology 
capability in advanced manufacturing, decided 
to use the following sub-fields in order to 
understand the sector strengths as set out in 
table 1. 

TABLE 1: THE SUB-FIELDS THAT ARE USED TO UNDERSTAND CAPABILITy WITHIN NORTHERN IRELAND MANUFACTURING. 

ADVANCED MANUFACTURING 
SUB FIELDS 

DESCRIPTION 

traditional manufacturing this refers to a traditional manufacturing process and mechanisms whereby traditional products are made 
using well documented and existing technologies. there is relatively no degree of innovation or focus on 
improvement. 

Lean and Sustainable this refers to ‘lean manufacturing’ techniques and processes which demonstrate resource efficient, low cost 
manufacturing Processes and sustainable manufacturing processes. 

iCt this refers to new business models introduced by the advent of iCts and refers to new collaborative 
manufacturing environments, networked business processes (integrated supply chains) and services ‘value 
added’ support for products. 

design, Simulation and this refers to new design techniques that are used for: 
Validation •	 resilience, reliability and maintainability; 

•	 simulation and modelling of advanced structures and processes including 
micro and nano level type components; 

•	 design for complete lifecycle including assembly, disassembly and recycling; 
•	 large scale systems validation including testing, inspection, trend analysis etc. 

advanced manufacturing this refers to a number of recent developments in manufacturing which have advanced it into: 
technologies and Processes •	 rapid prototyping / flexible production; 

•	 advanced forming and assembly tools and techniques; 
•	 new processes and processing technologies including self-assembly, bioprocesses etc; 
•	 new intelligent instrumentation and control techniques. 

Computational Science Computational Science is an interdisciplinary field which addresses biological problems using computational 
techniques. Computational science supports the simulations, statistical analysis and testing of the essence 
of how advanced materials will behave in preparation, processing and manufacturing. 

http:www.matrix-ni.org
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the capabilities within companies in this •	 advanced product design and a ‘systems’ 
area are analysed from this perspective. Key approach to engineering which builds the 
companies investing in r&d and exploiting design concept into the overall supply 
scientific and technological capabilities for chain (raw materials, production through to 
competitive advantage include thales air shipment); 
defence Ltd (formerly Shorts missile Systems), •	 advanced process control and 
fg wilson, Schrader Electronics, Quinn management in the manufacturing process 
manufacturing Ltd, bombardier aerospace, remains a key strength of all the highly 
wrightbus and ulster Carpet mills (Holdings) competitive companies in northern ireland; 
Ltd. •	 the ability to rapidly and cost effectively 

apply new innovations and technologies to 
the analysis of the leading capability scale. for example, there are companies 
companies in northern ireland shows that there demonstrating capabilities with fuel cells 
are demonstrable strengths in a number of and hybrid technologies. additionally, some 
distinct areas and these are: companies are successful through the 
•	 fundamental 	advanced 	materials acquisition of new technology (at a global 

knowledge and the incorporation of these level) and applying this technology, at 
materials into the product supply chain at scale, to their own operations; 
relatively low costs, for example there is •	 the leading companies tend to work in 
considerable work on composites as a way multi-disciplinary teams which recognise 
to gain greater strength to weight ratios a distinct functional competence but also 
and improve efficiencies; see the need to create new approaches to 

existing problems12 . 

12. this reports acknowledges that the culture and environment in companies in never perfect, however these are the key driving issues. 
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2.6 
aCadEmiC SECtor 

within the academic sector there is also a well 
developed and diverse set of capabilities with 
regards to advanced manufacturing in both 
universities, and this is summarised in table 2. 
it should be noted that the numeric references 
in this table refer to the unique numeric 
reference given to the research institute/group. 

there are key capabilities within the northern 
ireland HE sector, which with the equipment 
to support them, creates a very strong 
capability in aerospace, nanotechnology, 

build Environment, Electrical and Electronic 
manufacturing, design and manufacturing and 
Computational Science. it is also apparent that 
there are emerging strengths in Energy and 
Sensors. it is noticeable that the range of skills 
and capabilities is greater than those utilised in 
the current sector itself implying that there is 
some misalignment between them. 

with regards to fE, table 3 lists the HfE 
courses, the number of students enrolled in 
them and their locations, that are of relevance 

to the advanced manufacturing sector. it 
shows that there is quite a level of diversity in 
both the types of courses available and their 
locations, which is important as fE students 
are much less mobile than HE students. it also 
shows that the total number of students in fE, 
at this time, undertaking manufacturing related 
courses exceeds 5,500. 

TABLE 2: SUMMARy OF CAPABILITy IN THE HE SECTOR IN THE DOMAIN OF ADVANCED MANUFACTURING. 

NO INSTITUTION/GROUP LOCATION 

1 northern ireland technology Centre Qub 

2 Polymer Processing research Centre Qub 

3 Knowledge transfer Centre Qub 

6 the institute of Electronics, Communications and information technology (ECit) - System on Chip Qub 

17 Electrical Power and Energy Systems Qub 

19 intelligent Systems and Control Qub 

20 Knowledge and data Engineering Qub 

23 atomistic Simulation Qub 

29 design and manufacturing Qub 

30 Centre of Excellence for integrated aircraft technologies (CEiat) Qub 

31 internal Combustion Engines and gas turbines (iCErg) Qub 

41 build Environment Qub 

56 information Engineering research group uu 

58 intelligent Systems Engineering Laboratory uu 

64 Centre for Sustainable technologies uu 

65 northern ireland Centre for Energy research and technology uu 

68 Electrodes and Sensors group uu 

71 Engineering Composites research Centre (ECrC) uu 

72 advanced metal forming research group uu 

73 nanotec northern ireland Qub/uu 

http:www.matrix-ni.org
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TABLE 3: SUMMARy OF CAPABILITy IN THE FE SECTOR IN THE DOMAIN OF ADVANCED MANUFACTURING 

SUBJECT CODE OF COURSE TOTAL LOCATION 

general Engineering 654 armagh, Castlereagh, Causeway, East antrim, East tyrone, Limavady, Lisburn, 

newry & Kilkeel, north East, north west, omagh, upper bann 

integrated Engineering 621 bifHE, Castlereagh, Causeway, East tyrone, fermanagh, newry & Kilkeel, north East, 

north west, upper bann 

refrigeration 128 Castlereagh, East antrim, fermanagh, Limavady, Lisburn 

Computer aided Engineering 122 fermanagh, north East, north west 

others in general Engineering 54 East antrim, north west 

Civil Engineering 223 bifHE, north west, omagh, upper bann 

mechanical Engineering 545 armagh, bifHE, Causeway, East antrim, East down, fermanagh, Limavady, Lisburn, 

north East, north west, omagh, upper bann 

mechanisms & machines 8 upper bann 

agricultural mechanics 83 omagh, upper bann 

Engineering: automobile/motor Vehicle 1,306 armagh, bifHE, Causeway, East antrim, East down, fermanagh, Limavady, Lisburn, 

newry & Kilkeel, north down & ards, north East, north west, omagh, upper bann 

automobile assessment 8 bifHE 

motor Cycle Engineering 20 Castlereagh 

Vehicle bodywork 122 fermanagh, north East, north west 

road transport Engineering 54 East antrim, north west 

motor Vehicle Electronics 50 bifHE, East antrim, fermanagh, north East, north west 

mechanical/Electromechanical Engineering 128 Castlereagh, East antrim, fermanagh, Limavady, Lisburn 

mechanical/Production Engineering 21 East antrim 

others in mechanical Engineering 108 Castlereagh, north west, omagh 

aeronautical Engineering 58 bifHE 

aerospace Studies 52 bifHE 

Engineering design & manufacture 300 bifHE, north down & ards, north west 

manufacturing Engineering 215 bifHE, Lisburn 

fabrication Engineering Craft Practice 115 bifHE, East antrim, north west,upper bann 

mechanical Engineering & maintenance 183 bifHE, Lisburn 

Sheet metal work 9 upper bann 

welding 198 bifHE, East antrim, East tyrone, Limavady, omagh, upper bann 

others in Production Engineering 21 bifHE, newry & Kilkeel 

Plant/Process Engineering 10 bifHE 

other Engineering 197 bifHE, Castelreagh, Causeway, East tyrone, Limavady, Lisburn, north East, 

north west, omagh, upper bann 

Sum 5,613 
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2.7 
Summary 

manufacturing is a key element of the northern ireland economy and across 
the uK13 and improving the sustainability and growth of the sector remains 
an important challenge to be addressed here. the sector itself is becoming 
increasingly sophisticated and knowledge-based, resulting in a trend towards 
higher overall contribution to gVa despite reducing employment levels. 

the nature of the industry base in northern ireland, composed primarily of 
SmEs, presents particular challenges to increasing levels of innovation and 
r&d and gaining greater connectedness internationally. while many SmEs are 
grasping the challenges of the new higher value demands, others remain more 
reliant on local markets and traditional business models. However, there are 
several larger companies that are successfully engaged in r&d and moving up 
the value chain within their individual business areas. these represent important 
focus points for the industry more generally and often create a bridge between 
global markets and the local base. 

the academic sector provides a rich source of capability across advanced 
Engineering disciplines both from a research and teaching perspective. the 
continued development of this capability, with improved focus on the particular 
needs of industry in northern ireland and balancing this with the more global 
perspective of sector based research, is critical to future success of northern 
ireland. 

13. manufacturing is responsible for over half of uK exports and makes up approximately a sixth of gdP 

http:www.matrix-ni.org
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ISSUES DRIVING
 
THE SECTOR
 

tHE adVanCEd EnginEEring SECtor in nortHErn irELand faCES a rangE of 

CHaLLEngES to itS PoSition. tHE imPLiCationS of tHESE CHaLLEngES Can bE 

ConSidErEd aS tHrEatS to tHE ExiSting marKEt PoSition of tHoSE baSEd in tHE 

SECtor, or oPPortunitiES to bE graSPEd tHrougH dEVELoPmEnt of nEw and 

imProVEd ProduCtS and SErViCES. 

tHiS SECtion CataLoguES tHE KEy CHaLLEngES for tHE SECtor aS idEntifiEd by tHE 

PanEL. it iS not intEndEd to bE ComPrEHEnSiVE but foCuSES on tHoSE ConSidErEd of 

grEatESt imPortanCE in tHE CurrEnt marKEt. 

3 
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3.1 
EnVironmEntaL 

3.1.1 
tHE iSSuE 

issues of an environmental nature increasingly 
pervade all aspects of business and in this 
area are key to future competitiveness. the 
environmental challenge relates primarily 
to reducing the energy and material costs 
of design, production, distribution, use and 
disposal. the Panel highlighted three specific 
environmental challenges, namely: 
•	 reducing emissions - in terms of the 

transport sector these primarily relate to 
reducing emissions of the transport mode, 
which makes a significant contribution 
to overall emissions. for example, in the 
uK, road transport accounts for around 
22% of all Co2 emissions, while air 
transport accounts for a further 3%. 
the Panel also recognised that there is 
pressure to reduce emissions around 
the production process itself. Some 
emissions targets are regulatory, for 
example the Euro 5 Emission Limits for 
passenger cars and light duty vehicles. 
others are self-imposed, for example the 
European aviation industry has set their 
own environmental goals for new aircraft 
emissions by 2020 (compared to a 2000 
benchmark) of: 

•	 reducing Co2 emissions by 50% per 
passenger kilometre 

•	 reducing 	nox emissions by 80% 
•	 reducing perceived aircraft noise by 50% 
•	 In terms of cars, manufacturers are 

required (under various Eu directives) to 
provide information on Co2 emissions (as 
well as fuel efficiency) as part of the Eu 
energy labelling scheme. this increases 
visibility of information on emissions 
to consumers and raises the profile of 
environmental issues with customers. 

the sector recognises that such multi-faceted 
emissions targets represent a significant 
engineering challenge that will not be easily 
overcome. for example reducing Co2, nox 
and noise in aeroplanes introduces a further 
step-change in complexity - conventional 
engineering design indicates that decreasing 
Co2 for an engine is likely to increase nox, 
whilst decreasing noise increases Co2. 
there is expectation that to deliver these will 
therefore requiring novel engineering solutions 
outside conventional design thinking 

Energy efficiency - this relates to a 
number of elements, including: 
•	 the desire to reduce weight in the mode 

of transport. this is particularly relevant in 
the aerospace industry where there are 
significant gains to be had, e.g. for long 
distance passenger routes the weight 
of fuel exceeds the weight of the empty 
plane. by increasing the efficiency of 
engines the deadweight of fuel can be 
reduced, thereby increasing the overall fuel 
economy 

•	 the increasing cost of oil-based fuels, 
for example the above inflation increase 

in crude oil price from under $20 a barrel 
in 2002 to around $100 a barrel in 
early 2008. this reflects both a growing 
demand for oil and the increasing cost of 
extracting more marginal reserves. the 
Panel’s expectation is that the price of oil 
will be one of the main drivers of innovation 
in the sector 

•	 a	 desire to exploit (both for cost and 
environmental reasons) alternative fuel 
sources (including bio-fuels and hydrogen) 
and electric-based/hybrid engines. these 
will be increasingly viable as the price of oil 
continues to rise 

Waste reduction/recycling - this relates to: 
•	 minimising waste, surplus and bi-product 

materials from the manufacturing 
process. this is particularly the case for 
advanced materials, which tend to be more 
expensive than traditional materials and, 
in some cases, are less easy to store and 
re-use 

•	 Where waste materials are produced that 
they are in a form that is manageable 
(i.e. they are stable, non-toxic and can 
be safely disposed of). this is becoming 
increasingly challenging and costly as the 
regulations around waste disposal become 
more stringent. 

•	 designing in capacity for future upgrade/ 
modification/refit such that a product may 
have several life cycles. this is particularly 
relevant as customers adopt new business 
models. for example, many bus operators 
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are required by local authorities to have 
buses no older than seven years old. 
operators must therefore replace their 
fleet once it reaches seven years old, 
regardless of condition. given this, there 
is a supply of second hand buses (most 
of which have a useful lifetime of 12-15 
years) that are seven years old. to resell 
these buses may require them to be 
modified and all of this must be taken into 
consideration during design to provide 
competitive products/solutions. 

•	 designing in disposal/recyclability after 
end-of-product life. this reflects changing 
consumer requirements (in particular 
more environmentally conscious), value of 
scrap and the need to meet regulations 
(for example the End-of-Life Vehicles 
regulations 2003). 

the Panel highlighted the environmental 
challenge as the largest single issue for the 
sector in northern ireland (and indeed to the 
transport sector worldwide) and the potential 
for greatest opportunity in terms of leadership. 
this does not mean that it should be the only 
focus of the sector; rather that it provides the 
greatest stimulus for change. 

3.1.2 
tHE SECtor rESPonSE 

the Panel members highlighted that these environmental challenges are likely to see 
a greater emphasis on ‘design for environment’ (i.e. manufacturability, reuse, efficient 
disposal, etc.), in particular: 

greater focus on reducing emissions and increasing 
efficiencies. 

greater use of alternative materials and fuels, both in 
the production process and in the end products. 

more emphasis of modular design for reuse.
 

greater account taken of end of life disassembly.
 

total life cycle management to be considered during 
design to optimise solutions with respect to the relevant 
life phases. 
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3.2 
SafEty and SECurity 

3.2.1 
tHE iSSuE 

in terms of safety, the risk of injury on any form 
of transport is low. for example, in the uK, 
even the most dangerous types of transport 
(cars) have less than 120 fatalities for every 
billion kilometres travelled. the relative risk 
varies depending on how people choose 
to travel; figures show that public transport 
is safer than personal motorised forms of 
transport such as cars, and motorbikes 
have the highest risk of fatalities. in general, 
transport safety can be enhanced through: 
•	 Education of transport users (for example 

driver training and testing). this is a 
role that historically government have 
undertaken, however, with increasing in-
vehicle telematics there will be opportunities 
for providing feedback to drivers on driving 
styles. in this role, accurate vehicle sensing 
devices will be key 

•	 Enforcement by authorities of regulations 
(for example, in terms of car regulations 
around speeding and drink-driving). 
again this is a role that government 
have undertaken, although there are 
opportunities for soft enforcement (for 
example with the introduction of alcolocks 
and intelligent speed adaptation devices) 

•	 Engineering, which includes both reactive 
safety measures (providing infrastructure 
to make collisions more survivable, 
e.g. airbags in cars, crash barriers on 
roads) and, increasingly, proactive safety 
measures (such as vehicle proximity 
sensing devices). 

while safety of individuals has increased 
significantly over the last 20 years, there is 
greater emphasis on safety from consumers, 
consumer groups and transport providers. 
this has been supported with greater visibility 
on safety, for example through organisations 
such as Euro nCaP providing consumers 
with standard information on the safety rating 
of vehicles (relating to occupant, child and 
pedestrian protection). 

the attacks in the uSa in September 2001 
(aeroplane), madrid in march 2004 (rail) and 
London in July 2005 (bus and underground) 
have changed the context for transport security 
around the world. Security, and in particular 
responding to the threat of terrorism, has 
become, and is likely to remain, a major factor 
in the development of transport infrastructure 
and systems for the foreseeable future. in 
addition to this, there is an ongoing demand 
from the public for public transport providers 
to create safer, more secure and more 
comfortable environments on transport. 

the consequence is that transport operators/ 
users are requiring: 
•	 tamper-proof infrastructure 
•	 vandal-proof materials which are still 

comfortable and aesthetically pleasing (for 
example seat covers on buses) 

•	 Intelligent surveillance of both the 
infrastructure and public transport users 

•	 survivability in the event of an incident. 

http:www.matrix-ni.org
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3.2.2 
tHE SECtor rESPonSE 

the Panel members highlighted that in spite of increasing transport safety and the relatively low 
security risk, these factors were becoming more important for consumers and hence for those in 
the advanced Engineering (transport) sector. the response needed from the sector is to develop 
safety and security systems that make incidents both more survivable and less likely, in a way that 
does not place unreasonable costs on operators and the travelling public. 

in practical terms the Panel highlighted that ‘design for safety and security’ would mean greater 
emphasis on: 

the use of new materials and better design to increase 
survivability 

use of vehicle telematics/intelligent transport systems 
to reduce the chance of collision 

use of monitoring systems to collect more information 
on passengers in transit. 
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3.3 
EConomiCS 

3.3.1 
tHE iSSuE 

the Panel highlighted a range of economic 
factors which are continuing to impact on the 
advanced Engineering (transport) sector, 
including: 
•	 Globalisation, brought about by the 

more rapid and easier movement of 
goods, services, technologies, capital 
and knowledge between countries, with 
particular emphasis on the growth of 
india and China as competing nations. 
this presents both opportunities and 
threats for the northern ireland advanced 
Engineering (transport) sector. in terms of 
opportunities, globalisation increases the 
potential market for northern irish goods 
and services significantly. threats from 
globalisation include: 
- Lower labour costs, including both 

skilled and unskilled labour, which 
provides a cheaper cost base 
particularly in relation to manufacture 
and assembly focused operations. 

- increased demand for limited raw 
materials forcing up raw material 
prices. in these circumstances 
larger operations tend to have better 
negotiating position than smaller 
ones. given that the northern ireland 
advanced Engineering (transport) 
sector has a large number of SmEs, 
this is a potential threat to the success 
of the sector. 

- inequalities in the application of 
regulation, in particular that some 

countries do not have infrastructure 
and mechanisms in place to ensure 
that appropriate regulations are 
complied with and copyright/patents are 
followed. operators in these countries 
may be able to leverage competitive 
advantage simply through not following 
required regulations and laws and not 
incurring the costs to do so. 

- Larger customer base, which makes 
it more expensive to engage with 
and understand the requirements 
of a wider range of potential 
customers. not only are there more 
potential customers, they are more 
geographically dispersed. 

- Commoditisation. Competing against 
a wider range of organisations means 
that it is more difficult for the northern 
ireland advanced Engineering 
(transport) sector to differentiate itself 
from other providers. there is a risk of 
being viewed as commodity engineers 
with no specific insight or experience. 

•	 Continued pressure on margins across 
the economy with better communications 
and transparency of information allowing 
buyers to compare supplier prices more 
easily, and hence drive margins down. 

•	 Consolidation. 	the 	panel identified that in 
a global economy it can be more difficult 

for small and medium-sized enterprises 
(SmEs) to compete on the international 
stage simply because they are small. 
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3.3.2 
tHE SECtor rESPonSE 

the Panel highlighted that the economic challenge was not a new one for the sector - globalisation, 
pressure on margins and consolidation are not new phenomena. However, these challenges are 
combining with others (environment, safety and security and changing customer demands) to 
create a critical situation for the advanced Engineering (transport) sector in northern ireland. 

one of the implications of combined environmental, safety and economic pressures is that 
customers of the advanced Engineering sector are seeking more from the materials used, 
specifically they are demanding, lighter, stronger and more affordable materials. the use of 
traditional materials (steel, aluminium and plastics) is being challenged by the need for: 

Lighter materials, specifically to reduce weight whilst 
maintaining strength, thereby contributing to improved 
fuel efficiency 

better surface properties, in particular increased 
resistance to wear and contact damage 

materials that can operate at much higher temperatures 
and pressures. 

from the manufacturing side, there is also a need for 
cheaper materials that are easier to manage during the 
manufacturing process. 
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3.4 
CHanging CuStomEr dEmandS 

3.4.1 
tHE iSSuE 

new business models and evolving customer •	 there is significant ongoing industry 
requirements are placing a number of restructuring, which is resulting in 
significant challenges on the transport supply geographic dispersion away from 
chain, including: ‘traditional’ core centres of production 
•	 Customers are increasingly seeking more to a more global engineering solution. at 

sophisticated and innovative ways of the same time, there is a requirement to 
buying, primarily moving away from buying produce more complex and innovative 
products to leasing or buying managed engineering solutions, the consequence 
services. for example: being that producers are required to be 
- Some tyre manufacturers are providing more flexible across wider geographies to 

‘tyre solutions’ to fleets whereby they deliver more complex solutions (often to a 
charge on the basis of per mile rather shorter timescale). 
than per tyre 

- rolls royce provides a fixed engine 
maintenance cost (‘power by the 
hour’) over an extended period of 
time. operators are assured of an 
accurate cost projection and avoid the 
costs associated with unscheduled 
maintenance actions 

•	 Customers want to be supplied faster, with 
much shorter times from design to delivery 

•	 Customers do not want generic products, 
rather they want customised products to 
meet a range of frequently changing needs 

•	 Customers are seeking greater flexibility 
from the production process, often from 
multiple organisations 

http:www.matrix-ni.org
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3.4.2 
tHE SECtor rESPonSE 

the move to new business models, with faster turnaround times, greater customisation and a 
more flexible approach to production represents a significant challenge to the northern ireland 
advanced Engineering (transport) sector, in particular the SmEs operating within the sector. to 
meet these challenges will require: 

Excellent access to and relationships with a range of 
parties across the production process, in particular 
Primes and tier 1 organisations 

organisations to have a better understanding of the 
value of their products/services to businesses and how 
this value relates to other elements of the supply chain 
within the overall business model 

a more flexible approach to the supply chain process, 
both in terms of who organisations work with and 
what organisations do. this flexibility must respond 
to (and indeed pre-empt) developments in customer 
requirements 
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3.5 
framEworK iSSuES 

3.5.1 
tHE iSSuE 

the advanced Engineering (transport) sector •	 there is a general lack of local 
is a truly global sector and as such northern collaboration and knowledge sharing 
ireland is in direct competition with other across the sector, in particular between 
countries to be the regional and indeed global SmEs. 
base for operations of individual companies. • local congestion, in particular the increasing 
northern ireland therefore needs to have congestion in northern ireland. while 
the right ‘ecosystem’ to create and support this was not highlighted as a major issue 
successful advanced Engineering companies. for movement of goods, it was highlighted 
this should build on current strengths, reduce as a factor that is increasing travel times 
bureaucratic obstacles, provide an attractive for staff and hence potentially reducing the 
fiscal environment, have appropriate logistical catchment area for companies to recruit 
infrastructure and provide good standards of from. 
education and lifelong learning opportunities for •	 fiscal system, unlike any other part of the 
potential employees. uK, northern ireland is the only region 

of the uK with a land border and this 
these issues are not unique to advanced is to a low-tax economy. the republic 
Engineering (transport) sector and many could of ireland enjoys a more advantageous 
be applied to any sector in any country. these business taxation and rating systems. the 
generic issues are referred to as ‘framework issues around this have been covered 
issues’. during the assessment of challenges elsewhere.14 

to the sector, the Panel highlighted a number 
of framework issues, namely: 
•	 skills base, in particular the lack of suitably 

skilled and qualified staff in northern 
ireland. the Panel highlighted that this 
was in part due to the poor image of 
engineering as a career and (consequently) 
the lack of students entering tertiary 
education for engineering-related degrees. 

•	 the level of research and development 
expenditure (both government and private 
sector) in northern ireland is low and 
insufficient to drive the industry. 

14. www.hm-treasury.gov.uk/media/1/3/varney171207.pdf 

www.hm-treasury.gov.uk/media/1/3/varney171207.pdf
http:www.matrix-ni.org
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3.5.2 
tHE SECtor rESPonSE 

the Panel recognised that the sector needs to: 

Support and develop the local skills base.
 

Encourage greater levels of research and development 
expenditure. 

Stimulate greater links across the sector, both between 
private sector organisations (in particular SmEs) and 
between private sector organisations and academia. 

develop fiscal arrangements that support investment 
and put northern ireland on a par with the republic. 
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CONCLUSIONS & 

RECOMMENDATIONS
 

SECtion 2 SEt out a CLEar StatEmEnt aS to tHE CaPabiLitiES of tHE adVanCEd 

EnginEEring (tranSPort) SECtor, wHiLE SECtion 3 idEntifiEd a numbEr of KEy 

CHaLLEngES. tHE PanEL ConSidErEd tHESE and, on tHiS baSiS, drEw a numbEr of 

ConCLuSionS and dEVELoPEd a SEt of rECommEndationS on tHE way forward 

for tHE SECtor. tHESE arE diSCuSSEd in tHiS SECtion 

4 
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4.1 
ConCLuSionS 

on the basis on the work carried out during •	 the sector faces a number of other 
the Panel sessions and the parallel activity challenges and opportunities, namely: 
within the technology Capabilities Study the - Safety, while safety of individuals has 
Panel agreed that the advanced Engineering increased significantly over the last 
(transport) sector remained an important 20 years, there is greater emphasis 
contributor to the overall northern ireland on safety from consumers, consumer 
economy. further, they found that: groups and transport providers 
•	 the focus of the sector should be on - greater transport security, including 

building upon existing capabilities and tamper-proof infrastructure, 
relationships (with customers, academia vandal-proof materials, which are 
and other suppliers) to further develop still comfortable and aesthetically 
the sector generally and create a specific pleasing, intelligent surveillance 
focus on the existing strengths in of both the infrastructure and 
aerospace and automotive industries public transport users and greater 

•	 the existing research base, both within survivability in the event of an incident 
academia and a small percentage of the - Economic factors, including continued 
business base, provided an important globalisation, pressure on margins, 
platform on which to build the future of the and consolidation 
industry and finding an effective means - Changing customer demands, with 
of bringing these together in productive customers increasingly seeking more 
partnerships was key sophisticated and innovative ways 

•	 the environmental challenge is the largest of buying, in a faster more flexible 
single challenge to/opportunity for the manner 
sector in northern ireland (and indeed to 
the transport sector worldwide). this does 
not mean that it should be the only focus 
of the sector; rather that it provides the 
greatest stimulus for change 

•	 the skills and capabilities within the sector 
are relevant to other sectors, for example 
the Energy Sector and the advanced 
materials sector. there is thus potential 
for diversification, where necessary and 
appropriate 

•	 there are a number of framework issues 
that need to be addressed to ensure the 
future success of the sector in northern 
ireland. these include a poor skills base, 
low levels of investment in r&d, the lack 
of local collaboration and knowledge 
sharing across the sector and fiscal 
challenges. 
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4.2 
ViSion 

the status quo is unacceptable - the sector 
needs to change its value proposition if it is to 
continue to remain viable. this was illustrated 
in figure 4 how the Panel members saw their 
business developing in the short term against 
a set of axes as set out below. the general 
consensus of the Panel demonstrated a shift 
towards greater focus on innovation and 
exploring new markets, while retaining all that 
is valued within existing activity. that is, while it 
is possible, and indeed likely, for the companies 
to exist within different quadrants, the direction 
of travel illustrated by the arrows provides an 
overview of where the future investment and 
opportunity lies. 

on this basis, the Panel developed the 
following vision for the advanced Engineering 
(transport) sector: 

‘We will build upon existing capabilities 
and relationships focusing on the 
aerospace and automotive industries to 
transform the Northern Ireland Advanced 
Engineering (Transport) sector into one 
that is focused on higher value-add 
activities. 

The sector will respond to the key 
challenges and in particular focus on the 
market opportunity created by the need 
for environmentally optimal products and 
services within Automotive and Aerospace 
sectors. 

This vision will be achieved through: 
•	 Greater exploitation of industry-led 

applied innovation 
•	 Better collaboration across the private 

sector, academia and government, 
and 

•	 An increased focus on specialist 
markets to deliver world leading 
solutions and services from 
Northern Ireland.’ 

Key elements are as follows: 

Build upon existing capabilities 
and relationships 
the Panel recognised that it is neither 
practical nor desirable to develop new areas 
and/or relationships. rather they identified 
that northern ireland’s existing engineering 
capabilities (in particular in aerospace and 
automotive) provide a strong base upon which 
to develop. 

Transform 
the pace of change globally in the sector 
is such that the advanced Engineering 
(transport) sector in northern ireland cannot 
afford to develop slowly. the Panel stressed 
the need for urgency - any advantage that 
northern ireland possess in this sector needs 
to be developed rapidly before competitor 
regions catch up. 

Focus 
the advanced Engineering (transport) sector 
in northern ireland has historically pursued 
and delivered a range of diverse elements. in a 
market that is becoming more complex (more 
flexible, greater degree of customisation) and 
has an increasing number of suppliers (making 
it more difficult to differentiate against others), 
the sector in northern ireland needs to move 
away from a generalist approach to focus on 
specific areas (which may be defined by value 
rather than sub-sector [e.g. aviation] or activity 
[e.g. design]). 

Develop higher value-add activities 
the Panel recognised that in a global economy 
northern ireland cannot afford to compete 
against others on the bases of low-cost, 
low-value, commoditised activities - northern 
ireland will only lose out to economies with 
much lower wage levels. the sector must 
therefore focus on those areas, where there 
are opportunities to apply expertise to build 
upon sector expertise and experience, to 
create higher value-add. 

Create more industry-led R&D 
the Panel highlighted the need for greater 
collaboration (covered below) to provide value-
add, but this can only be really effective where 
it is driven from a commercial perspective 
rather than an academic basis. 

Collaborate 
to deliver innovation and to meet evolving 
customer demands (in particular the challenge 
of new business models) the Panel identified 
the need to adopt more collaborative 
approaches across the sector. this will involve 
close working both within the sector (private 
company to private company) and between the 
sector and academia. 

Exploit need for specialist solutions 
the Panel highlighted that it was unlikely 
northern ireland companies will be able to lead 
across mass market areas in terms of scale but 
that there will be continued opportunity within 
these markets for specialist solutions and 
customised goods and northern ireland must 
have the capability and flexibility to respond. 

http:www.matrix-ni.org
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FIGURE 4: THE DIRECTION OF CHANGE FOR KEy NORTHERN IRELAND ADVANCED ENGINEERING COMPANIES 
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4.3 
rECommEndationS 

FIGURE 5: AREAS OF ExPERTISE AND ENABLING STRANDS OF ACTIVITy 

ENABLING STRANDS SCIENCE/TECHNOLOGy ExPERTISE 

Clean 
Technologies 

Advanced 
Materials 

Microsystems, 
embedded sensors 
and computational 

science 

Manufacturing 
Automation 

2A 
Creating a community of shared interest 

2B 
Helping create and support the adoption 
of new business models 

2C 
Building the design and development 
capability 

2D 
Fostering a globally ambitious SME base 

2E 
Developing the right framework 
conditions 

to realise this vision, as shown in figure 5 
above, the Panel identified two broad themes 
that need to be addressed: 
•	 the development of specific science and 

technology expertise 
•	 the delivery of supporting activities which 

act as ‘enabling strands’ to help the 
advanced Engineering (transport) sector 
in northern ireland exploit this science 
& technology expertise. the delivery of 
supporting activities is fundamental to the 
realisation of the vision, as shown above. 

the Panel members highlighted the need to 
build upon and exploit the momentum and 
interest developed through matrix. thus, 
while no timescales are attached to the 
recommendations below, the Panel stressed 
the need to move quickly and action these 
recommendations. failure to do this will 
further erode northern ireland’s competitive 
advantage. 

http:www.matrix-ni.org
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4.3.1 
tHE dEVELoPmEnt of 
SPECifiC SCiEnCE & 
tECHnoLogy ExPErtiSE 

Key to delivering high value-add activities will be 
the continued development of genuine science 
and technology expertise in northern ireland. 
given the diversity of the sector, the Panel did not 
focus on a single ‘big bet’ technology; rather a 
number of core science/technology areas were 
highlighted, which can form the basis of the 
future for world class advanced Engineering in 
northern ireland. 

these include: 
•	 technologies to support a cleaner, safer 

environment 
• advanced materials, including biomaterials, 

nano-structured materials & composites 
•	 microsystems, embedded sensors and 

computational science 
•	 use of robotics/automation in the 

manufacturing process 
•	 further detail on aspects for development 

in science and technology would be 

highlighted via the development of sectoral 

route maps and in collaboration with other 

matrix Panels. these would need to be 

reviewed on an ongoing basis to test their 

relevance for the sector.
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4.3.2 
tHE dELiVEry of 
SuPPorting aCtiVitiES 

the Panel recognised that development of 
genuine science and technology expertise 
in northern ireland would not be enough. to 
address this, a number of recommendations 
were made around: 
•	 Creating a community of shared interest 
•	 helping create and support the adoption 

of new business models 
•	 Building the design and development 

capability 
•	 fostering a globally ambitious 	smE base 
•	 developing the right framework conditions 

a key theme that cuts across many of the 
recommendations is that to develop and 
exploit high-value products and services 
the sector will need to move from a single
organisation, manufacturing-based approach to 
a collaborative, solution-based perspective. 

Creating a community of shared interest 
Key to collaboration is having a community 
of interest - combining the private sector, 
academia and government - to allow thoughts, 
ideas, insights and opportunities to be shared 
in a way that is mutually beneficial. this, 
as either a formal or informal group, does 
not currently exist in northern ireland. the 
Panel, therefore, recommends establishing a 
community of interest with a particular focus 
on science and technology. this community 
will seek to support the advanced Engineering 
(transport) sector in northern ireland, though 
will have relevance to other sectors. their 

objective would be to facilitate better exchange 
of information and intelligence either to 
provide better understanding of likely trends 
for the sector or to pursue specific business 
opportunities. Specifically this community would: 
•	 provide a directory of: 

- organisations active in the sector and 
contacts within these organisations 

- activities undertaken by these 
organisations and 

- marketing opportunities, for example 
trade events, conferences or business 
opportunities 

•	 share understanding of draft/emerging 
regulations (in particular European 
regulations) before they are enacted. this 
would allow a wider group of organisations 
in northern ireland to start planning in a 
proactive manner for emerging regulations, 
thereby improving their competitive 
advantage 

•	 develop and share ‘road maps’ of likely 
technology developments for the sector, 
presenting a sectoral view as to the likely 
technology developments (some of which 
will be in response to draft/emerging 
regulations). these road maps could be 
used in a number of ways, for example 
ensuring that HfE courses/research 
better reflects emerging themes, helping 
ensure that research proposals are closely 
aligned with likely sectoral development 
and providing a heads-up to SmEs as to 
the emerging technologies 

•	 provide a technology and business 
opportunity brokerage service. with the 
adoption of innovative business models, 
there will be a need to provide organisations 
with a means to ‘exchange’ technology 
and business opportunities without 
compromising intellectual property rights 

•	 provide a brokerage for any ‘surplus’ 
materials. Panel members recognised that 
some organisations regularly generated 
surplus materials from the manufacturing 
process. these may traditionally have 
been treated as waste but could be of use 
to other organisations, for example for 
prototyping/product development. this is 
particularly the case for advanced materials 

•	 provide brokerage for 	advanced 	materials 
for SmEs. taking the above step a stage 
further, the Panel recognised the need to 
help organisations, in particular SmEs, in 
sourcing advanced materials 

•	 provide a rapid means of sourcing 
student/researcher placements. the Panel 
recognised that there was an overhead 
associated with sourcing student/ 
researcher placements and that if this was 
managed centrally this overhead could be 
reduced. a community of shared interest 
could provide a means for rapidly and 
simply gaining access to a list of student/ 
researcher placements who could help, in 
particular SmEs, with product development 
and innovation 

http:www.matrix-ni.org
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•	 provide an efficient means of showcasing 
ideas to venture capitalists. Similar to 
the above recommendation, the Panel 
acknowledged that such a community 
of interest could provide a means to 
showcase ideas to venture capitalists/ 
funders. 

one of the key challenges for the community 
of interest is to encourage and incentivise 
sharing and collaboration in a way that: 
•	 Is win-win for all organisations involved 

- the value of the community will only be 
realised if all relevant companies, academic 
organisations and public sector have trust 
in the mechanisms and encourages the 
right behaviours 

•	 does not compromise intellectual 
property rights 

•	 Works for the benefit of the sector in 
northern ireland but recognises that 
companies and research bases outside 
northern ireland may contribute. 

Helping create and support the adoption 
of new business models 
as identified above, new and innovative 
business models for the sector require a 
significant shift in focus from products to 
overall customer solutions (which combines 
products and services). to deliver this requires 
mechanisms to be set in place to help integrate 
business and engineering thinking across the 

private sector, academia and government. 
in the northern ireland context, the Panel 
recognised that there were a number of 
aspects to this, specifically: 
•	 funding research on business model 

development (including iPr and legal issues) 
•	 sharing exemplars of new business 

models across the community of interest 

Building the design and development 
capability 
the Panel recognised the need to move up 
the value chain from primarily manufacturing 
to designing and delivering ‘knowledge-based 
engineering solutions’. to do this will require 
collaboration on the design and development of 
fully integrated engineering solutions, including: 
•	 delivering effective knowledge 

management to support inter-company 
work across the supply chain in areas such 
as market and customer requirements, 
roadmaps, standards, regulatory 
requirements and forthcoming legislation/ 
regulations. the community of interest 
aspect identified this above 

•	 Establishing a centre (or focus for industry 
led research activity) to develop and deploy 
a set of tools, methods and approaches for 
optimising ‘design for x’ (where x reflects 
a range of desire outcomes, such as 
assembly, reuse and sustainability) 

•	 prioritising support on high value-added 
engineering activities that increases 

intellectual property creation in northern 
ireland and capability and capacity in the 
supply chain 

•	 developing a programme to enhance 
business modelling and technology 
planning capability. 
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Panel members identified that to deliver these may require a specialist organisation -
something akin to draper Laboratories in the uSa - to be set up to act as the focus for 
thinking and development. 

draPEr Laboratory waS originaLLy SEt uP witHin 

maSSaCHuSEttS inStitutE of tECHnoLogy (mit). it iS now an 

indEPEndEnt, not-for-Profit rESEarCH and dEVELoPmEnt 

CorPoration. it CurrEntLy EmPLoyS morE tHan 750 

EnginEErS, SCiEntiStS, and tECHniCianS in a broad array of 

ProgrammES for goVErnmEnt and CommErCiaL SPonSorS. 

furtHErmorE, tHrougH tHEir CommitmEnt to adVanCEd 

tECHniCaL EduCation, tHEy EmPLoy 55 to 60 graduatE 

StudEntS, LargELy from mit. 

draper Laboratory’s mission is to serve the national interest in applied research, engineering 
development, education, and technology transfer by 
•	 helping sponsors clarify their requirements and conceptualise innovative solutions 

to their problems 
•	 demonstrating those solutions through the design and development of fieldable 

engineering prototypes 
•	 transitioning products and processes to industry for production, and providing 

follow-on support 
•	 promoting and supporting advanced technical education 

as a not-for-profit, r&d Laboratory, draper has freedom to work on problems that are considered 
too risky or too early to attract commercial industry funding. they develop prototype systems and 
technologies, demonstrate that they are feasible, and transition the technology to industry for 
volume production. 

draper Laboratory has an independent research & development (ir&d) and Corporate 
Sponsored research Programs to enable them to continuously refresh core competencies and 
apply those capabilities to current sponsored work as well as to new programs. 

http:www.matrix-ni.org
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Fostering a globally ambitious SME base 
the Panel highlighted that northern ireland 
has some excellent advanced Engineering 
capability which provides a sound basis for 
growth. much of this capability however, is 
within SmEs and based on a manufacturing 
capability that northern ireland no longer has 
a lead or competitive advantage on. further, 
where SmEs have the desire to innovate, it is a 
relatively costly process and typically they lack 
the available resources to explore opportunities 
away from their traditional customer base. 

the Panel recognised that to exploit and 
develop the advanced Engineering capability 
of SmEs will require mechanisms to ensure 
that they are appropriately engaged within 
the wider recommendations of the Panel. 
the Panel therefore made very specific 
recommendations targeted at developing 
the SmE capability in northern ireland 
including: 
•	 Communicating to 	smEs operating in the 

advanced Engineering sector both the 
threats (for example any draft regulations) 
and opportunities (for example the 
technology road map) - the status quo is 
not viable in the medium term 

•	 deploying similar support services to those 
that are seen as successful elsewhere 
within the uK, for example manufacturing 
advisory Service (maS) 

•	 developing innovative approaches to 
supporting r&d, e.g. research bonds, in 
particular for SmEs 

Developing the right framework conditions 
framework conditions are the elements that 
make up the broad ‘ecosystem’ for northern 
ireland and must be developed and tuned 
to ensure it is conducive for the research, 
development and uptake of technologies. they 
are not specifically technology-based but refer 
to general issues such as incentives, funding, 
skills etc. a series of recommendations have 
been developed to improve the northern 
ireland ecosystem. 
•	 research, development and innovation. 

research, development and innovation are 
important inputs to value creation. while 
there are some good examples, more 
needs to be done to encourage higher 
levels of r&d and innovation, in particular 
to clearly separate the northern ireland 
sector as a high value-add sector, rather 
than a manufacturing sector. the Panel 
identified a number of areas that need 
addressed, specifically: 
- advanced Engineering transition 

must be a core part of the regional 
innovation Strategy 

- northern ireland’s proximity to ireland 
on r&d funding and programmes 
must be better exploited, e.g. through 
greater collaboration in fP7 

- Specific funding must be provided 
with appropriate mechanisms for 
collaboration that places greater 
emphasis on the commercialisation 
and exploitation of research outcomes 

- innovative approaches must be 
developed to encouraging private 
sector r&d investment 

- the sector must develop grand 
challenges for the sector/individuals 
to deliver (and be enabled by 
government) which are consistent with 
and complementary to the route maps 

•	 skills - quantity and quality. 	there is a 
recognised shortage of appropriate skills 
within northern ireland to progress the 
vision of the advanced Engineering sector. 
this reflects both an issue attracting 
people to this sector (with a view that there 
are limited career opportunities) and a 
quality issue (with both a need for stronger 
engineering skills and a need to extend the 
skills base to have a more entrepreneurial, 
innovative and business aware workforce). 
to achieve this will require: 
- academia to deliver engineering 

graduates who are entrepreneurial, 
innovative & business aware 

- industry, business, universities to be 
involved in supporting StEm in schools 
to foster engineering and business 
acumen from primary school age 

- all interested parties actively 
promoting engineering as a credible 
career 

•	 Competition regime and entrepreneurship. 
Historically, companies in northern 
ireland were under less pressure to use 
new technologies and apply significant 
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•	 

•	 

pressure on finding ways to improve their 
performance through cost reduction alone. 
this is clearly sufficient for some period 
of time but eventually must give way 
to higher value-added activities, which 
include the use of new materials. oCEd 
reports that entrepreneurship rates in the 
uK (and northern ireland performs poorly 
in the uK context) are at best moderate 
despite some important advantages in the 
business and regulatory environment. 
access to finance. 	although the uk	 
capital markets are well developed 
and sophisticated, it would appear that 
weaknesses in innovation performance are 
probably more due to a lack of incentives 
and capacity to innovate rather than a 
lack of funding. weaknesses in skills 
have probably affected the demand for, 
and success in obtaining, finance for 
innovation. 
the role of Government - Business and 

-

-

-

-

in support of the recommendations 
above), the Panel felt that it might 
be appropriate to introduce Key 
Performance indicators to measure 
performance of companies in terms of 
them sharing knowledge, encouraging 
StEm etc, and investing in levels of 
r&d 
Provide sufficient focus on support 
to SmEs 
Have a less risk averse and agile 
approach to company support. rather 
than considering individual company 
support, the risk profile of the sectoral 
support should be considered 
Seek to reduce red tape for business 
and provide insight, tailored within 
an northern ireland context, as to 
emerging regulations 
develop the school curriculum with a 
greater emphasis on StEm. 

academia (as evidenced at the Joint 
Panel meeting on the 7th february) are 
committed to delivery against the Panel’s 
recommendations. government has a key 
enabling role to play in helping the sector 
move forward, specifically it can: 
- Help set up and contribute to the 

community of interest 
- re-examine the metrics used to 

measure investment success and that 
subsequently drive behaviours within 
the public sector. for example (and 

http:www.matrix-ni.org
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