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INTRODUCTION

Europe, the cradle of the Industrial Revolution, hosts a manufactesethabuilds
its strength on alongestablished engineering tradition, a strong R&D capacity and
universities, the ability of industry to adapt to technologmalgress and to produce high
quality products that find customers all around the globe. Europe is homeland to major
manufacturing industries (engineering, energy, chemitansport and communication
industries, metalworking, electronics, constructiolasyic, food and beverage) which enjoy
these advantages offered to maintain a competitive and profitable business in European
territories. Factories have been a focal point of value creation for society for centuries.
Manufacturing industries contributed some 17.1% of GDP and accounted for sorfle 2
million jobs in the EU in 2007

Moreover, the same manufacturing industry provides technologiessalntions,
which are needed to respond to major challenges of teec2htury, namely, climate change,
resairce and energy efficiency, security, ageing society and sustainable mobility in order to
ensure a better future for society. Europe remains &légs manufacturing base arsda
world leader in a good number of highd technologies. Meanwhile, the d&isce of
manufacturing facilities in Europe offennumerable economic and social benefits to society.

The European Commissidherefore identifies Advanced Manufacturing Systems
(AMS) as he sixth and crosscutting KET besidag& Key Enabling Technolags (KET) of
current  critical relevance (photonics, nanotechnology, advanced materials,
micro/nanoelectronics and biotechnologyyhe Commissiod sCommunication states that
KETs will be the driving force behind the development of mawducts, whichwill be
availableon the markeby 2020 Significant investments in science and R&D will be required
to master these technologies some of which argetdully exploitable.

However, a worleclass science in KETs that would be cultivated in Europe which
doesnot result in goods and services with economic valdeedis of little use to society.
Advanced manufacturing systems are required to produce high value marketable knowledge
based goods and the related services based on KETs. Therefore, equal effogsdmiti be
invested in the development and deployment of AMS to create economic value from KETSs.
AMS are central to the supply and value chains of KETs. KETsewdble the development
of new products, and at the sartime, Europe needs to work on factoy concepts to
manufacture these products and generate economic value.

I n todayés globalised worl d, European ma
Over the last decades, thanks to the progress in communication and transport technologies and
the glokalisation of supply chains, the most modern manufacturing technologies have
simultaneously reached territories in remote corners of the world. Modern manufacturing

! Data provided by the European Commission
APreparing for our future: Devel oping aUd&k,ommon strat
Communication of the European Commission, (COM(2009)512), September 2009
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technologies have beamplementedby emergingcountries, whichhas facilitateda rapid
industrialization process. Meanwhile, some of the industrial activity has become too costly to

be maintained in Europen the one handsome new generation sectors have blossomed

the other In highe nd technol ogi es as wel |l ,totestbyopeds
manufacturers in emergirgconomies, which are building up a sound R&D base, state

of-the-art manufacturing facilities in their homeland.

The progressiomf growth in overseasountries at rates well above that seen in the
EU, only reinfores th& technological potentiallf maintained, the current momentum of
R&D investments in emerging economies seems likely to level the differences in
technological development between different regions of the wotldeinear future. In other
words, mog products will be produced everywhere in the world and geographical
advantages will erode Therefore Europe which is seen its manufacturing base, due to the
increasing investment in growth areas of the world, is facing the challenge of ensuring that it
maintains iteexportled growth if it is to compete in a global environment.

In a natural resource lacking, but highly educated Eutbpee are many obvious
reasons whyfocus needs to be puton high-end technologieswith high R&D and
knowledge intensity and that requirea minimum of (scarce) matals as indicated by the
selecteKETSs.

A key for success in all industri@s an increasingly competitive global environment
will be to have a foresight for developing the goods and servid@sh do not exisin the
market yet and which will be on demand tomorravaese products and services will be
resource and energafficient so as to allow for responding to the pressure from depleting
natural resources and high energy and commodity pfitmeerthelesshose who design the
products of tomorrow will have to think about how to produce them as wellThis applies
especially to European industry, once it starts to create increasing added value by using micro
and nano technologies to manufacture the produdtsnadrrow. The production technologies
used in advanced manufacturing tools of tomorrow will have to offer the capacity to add
materials at nano and micro precision, something seen today in microelectronics only.

In conditionsdepicted abovethose who inovate the most rapidly tenergy and
resource savingroducts andwho respond to customer needs for quality, customization,
delivery time, environmental performance, security, safety and servicesitan markets.

This competitiveadvantage can only beuilt on manufacturing strength, which is best
achievedthrough the acquisition of the highest technology and equipment in timen

other words advanced manufacturing systems will have an -ewaeasing role in
determining industrial competitiveness inhaghly competitive international environment.
Those who master advanced manufacturing systems will be endowed with the right tools to
respond to needs related to cost, quality and cycle time.

Further, there are some structudiallengesthat hamper the @mpetitiveness of
manufacturing in Europe compared to emerging economies. Energy prices in Europe, which
have a significant impact on cestmpetitiveness, are twice as high as competitor countries
and regions. Moreover, Europe has an ageing populationaamgclining number of
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engineering graduates and is likely to face a lack of skilled workforce needed in the
manufacturing industry. China currently gradgateuch more engineering studerthan
Europe or US. Although, the value of this educated work feris likely to rise so long as
professional engineers gain experience. Therefarblic policy will play an increasingly
important role to address these challenges and set the right frame for the deployment for the
future development of manufacturing alS in Europe.

This report prepared by the Working Team on Advanced Manufacturing Systems
presents aigion on Advanced Manufacturingystems It contains policy recommendations
thataimto link innovation policies for Key Enabling Technologies to an indusial policy,
which will underpin the deployment and further development of available angiefot
available advanced manufacturing technologies in Europe.

Innovation should lead to (new) industrial activities. Advanced manufacturing
technologies in this@tument areecessaryo turn Key Enabling Technologies into value
for our society. This includes creating jobs and contributing to Gipéwth

1. Scope of the thematic area

Definition of Advanced Manufacturing: Advanced Manufacturing Systems (AMS)
comprie production systems and associated services, processes, plants and equipment,
including automation, robotics, measurement systems, cognitive information processing,
signal processing and production control by ksgleed information and communication
systens.

AMS are essential for productivity gains across sectors such as the aerospace,
automotive, consumer products, electroni@ngineering, energyintensive, food and
agricultural as well as optical industries. They also can make an effective responsettd s
challengesincludinpe al t h, ¢l i mate change, resource eff

1.1. Description of Advanced Manufacturing Systems

AMS involve manufacturing operations that crdaitgh-tech products use innovative
techniques in manufacturing andvéamt new processes and technologies for future
manufacturing®. The AMS definition used in this document cavboth manufacturing of
high-tech product, processes and solutions for future manufacturing, as well as services
associated to them.

% fiChina is producing 300,000 graduates in the sciences everytheae times the number that EU universities
are producingand India is having similar success: 450,000 engjiimg graduates every year are filing out of
Indian universitieg Bring young people back to scien€ordis, European Comissiddi3/12/2008
http://cordis.europau/search/index.cfm?fuseaction=news.document&N_RCN=30205

“Caroline M. Sallee , Erin Agemy, Al ex L. Rosaen fiThe
Manufacturing in Michigan Michigan St at everbityduyer si tyo,
2010
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Some signifiant features can be identified to help distinguish AMS from traditional
manufacturing technologie&MS significantly increasespeed decreaseostsor materials
consumption, and improve operating precisioas well asenvironmental aspectssuch as
wasteand pollution of manufacturing processes. AMS include the use of different materials
composed of traditional structuress well asof newelements and compoundEhey entalil
the integration of new technology (such as ICT) and processes to help impeve th
conception, design, production, testing, handling, distribution and recycling of a product.

Moreover, AMS have strong potential for enulti-sectoral application are key to
industrialproductivity gains, and can make an effective respottseocietalchallengeslike
energy efficiency, climate change and resource scarcity.

Advanced MinufacturingSystems arecapital intensive knowledge intensiveand
demand high levels ahtellectual capital. Advanced manufacturing strength isuilt on
strong human sks and a multi-disciplinary legacy in sciencesincluding materials
technology, ICT, mechatronics, physics, nanotechnology among others.

AMS are often characterized by a high level of numerical control and automation,
customisation, scalability and higkils-intensity. AMS integrate information technologies
and knowledge into manufacturing process (eg. digital production modeling, real time
modeling of the factory, online neestructivetesting) which help optimize the production
and factoriesUnlike other KETs, AMS comprise not a single technology d@bombination
of different technologieswhich include, among others, material engineering technologies
(e.g. cutting, knitting, turning; forming, pressing, chipping), electronic and computing
technologiesand their combination, measuring technologies (including optical and chemical
technologies), transportation technologies and other logistic technologies. New avenues in
AMS are additive manufacturing at the nan@ro level scale such as the 2@ lithography,
atomic layer deposition, nano/microliter drefs, micro precision placements, micro flows,
process intensification, etc. At these scales, other physical phenomena, even within a few
years down to control material behaviour with quantum effectseached.

Manufacturing industries used to creattdedvalue by removing, reshaping, mixing
and/or addingnaterials and assembling components into nwaleable (sub) products. In
advanced manufacturirgystemstheseprocesses act on smaller and smallescales From
swords and steam vessels via radio tuieastegrated circuits and micro dropletalue is
now created at micraano scale where electrons and photonsamnérolledor where material
is addedwith as in the case @tomic layer depositions.

For the process industries AMS aim at processes designed from the start to
incorporate highly efficient, inherently safe and eommentally benign technologies and
tailor-made products with designed properties making efficiemt ofs (e.g. renewable)
resources. They help achievamaller size facilities based on process intensification
technologies wh maximized reuse of materialsgquipment that is geared for multiple usage
and purposethus increasing flexibility and decreasing coahdplants thaare equipped with
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appropriate control systems for the physical, chemical or biochemical transformation they
process.

1.2. Coverageof the KET on AMS

The focus of this report will be on advanced manufacturing systems linked to five
KETs and the situation of AMS$vithin the value chain of KETs will be analyzed.In a
snapshot, a value chain from left to right on a horizontal line compriaéarials, processes,
sub assemblies or base chemicals, then final products, péeitem vertically it includes a
chain of sippliers (sometimes firgter and secondier). High-tech equipment/systems/tool
suppliers is an example (for Europe an important one) of a supplier to the processes in the
value chain.

Raw
Materials

Figurel Value chain othe AMSKET

During the Open Day on Advanced Manufacturing Systethe participants agreed
that one should consider in the value chain of advanced manufacturing every privoesses
the first handling of raw material (fossil based feedstock, biomass, metals, recycled
materials, CQ, critical raw materia et9 to the production of final goods In general,
participants agreed that in the current state the scope of the definition should be as wide as
possible in order to include every kind of advanced industry (Pharmadsutaitomotive,
Biotechnology, ICT, microand naneelectronics & food sector) and every process in the
value chain from the conversion of raw materials (by process industries) to the conversion of
materials to products (by discrete manufacturing).

Process Industries encompass primary manufacturing of materials and chemicals, via
physical, chemicaland biochemical transformation and formulation of raw materials, basic
feedstocks and other chemicals using continuous or batch processes. Examples aa#, chemic
pharmaceutical, biotechnology and steel industhese industries deliver materials which are
the basis of discrete manufacturing and are thus essential part of manufacturing value chains.
The challenge is the resource efficient (process) factoryhef fiture that will utilize

® Open Day on Advanced Manufacturing Systems, 15 November 2010, Brussels

1. Scope of the thematic aréarhematic Draft ReportAdvanced Manufacturing System:



knowledge on KET as biotechnology and advanced materials. The KET photonics, electronics
and nano tech are key for factory of the future that will use the output of the process
industries See figure 2.

Societal & Grand Challenges

Component
Industries

N
N
End Product '
Industries
~ building

recycle

Resource Efficient
(process) Industries

Automotive, Aerospace,
Chemical, El ect

Figure 2Contribution of KETs to the factory of the futufer component and process industries

Today, one cannot think efluable manufacturedjoods isolated from thassociated
services(eg. after sales support, maintenance, repair). The theiedustry approaches the
limits of technological improvement and the more natiomsrldwide evolve into a
convergencen technological development level, the more the value of prodsidisilt on
services provided to customerServiceshave a direct impacbn the competitiveness of
manufacturing and are therefore included in AMS presented in this document.

In a broader perspectivBusiness/managementnodels(eg. lean production, supply
chain integration etc.) can be included in 8Njiven their impact orthe efficiency of
production, productivity and environmental performance.

Further, there is a deep and mudlisciplinary engineering background (mechanical,
electric and electronic, physics, chemical, software engineerifigbethind AMS, which is
cultivated in top class technical schools and within enterprises. Thereforeyrtias factor
(skills) is also included in the KET on AMS and policy recommendations included in this
document.

® Multidisciplinary disciplines sometimes described by combined names as mechatronics, optronics, flowtronics,
embedded software, telematics, etc.

1. Scope of the thematic ar¢arhematic Draft ReportAdvanced Manufacturing Systems




2. Contribution of AMS in tackling grand societal challenges

2.1. Grand challenges

The Europe2020 Strategyhighlights the shoraindlong-term challenges Europbas
to tackle The immediate challenge is putting the European economy back on an upward path
of growth and job creation whilst longterm global challenges comprisater alia
globalisation, pressure on resources and ageing population. The 2020 Strategy underlines the
role of oOtechnol og3yprovider $or tacklieg thede challeraes.elt slowd u t i «
the way forward as investing in key technologigkich will help innovative ideas be turned
into new products and services that create growth, quality jobs and help address European and
global societal challenges.

Innovation is, thus placed at the heart of theEurope 2020 strategy and
technological innovationmakes up large share of itThe 2020 Stratgy recognizes notably
the needfor the development of new production methods to reduce natural resource use;
investing in carboitapture technologies and electric vehicles to helpreducecarbon
emissions; andthe deployment of key technologies to allow older people to live
independently and active in society.

Five KETs (nanotech, biotech, micro/nanoelectronics, advanced materials, photonics),
which areleadingedgetechnologies of the 21century underpin inovation in many of these
strategic sectors and play a key role in making new products and seaffaresble for the
population at large. They contribute to the development of disruptive technologies across
sectors such as energg.d. renewable energiedio-fuel, solar energyetc, transport €.g.
lighter, safer and energy efficient transport vehicles), manufactugiggréduced material
and process rates, energy saving), chemistry and environmenfuel cell, sensors for
environmental monitoringjnformation and communication.¢e microcontrollers for secure
communication, anking and commerce), medicifeg. gene therapy and genetic testing),
consumer goods (@ cell phones, LED, LCDs) etc. They help build up a more productive,
energy and esourceefficient economy. Products with enhanced feathsag the potential to
bear high economic value as well as they ensure a more comfortable, healthy and safe life for
consumersn a clean environment

Neverthelesspne should keem mind that tody, every high value product service
which relieson key technologies has a manufacturing process bahindanufacturing
enables technological innovations to be applied in goodsamces, whickare marketable
in the marketplace. Products of highlve and with superior features, enabled by KETS,
cannot generate any value for society and economy if they are not affordable or if they are not
put into the market in timeAdvanced manufacturing not only allows turning
technological achievements into prducts and services, but italso enables a cost
effective,resourceefficient and timely production and commercialization.

" European Commison CommunicationA Strategy for Smart and Sustainable Growth {COM(2010) 2020}
Brussels, 3 March 2010
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If Europe is to measure the exact value of KETs for society, one should look at the
situation from adife-cycled point of view. The amount of energy and resource used to
manufacture new products based on KETs, the waste generated, their lifespan and
recyclability are the criteria that should be taken into account while assessing their economic
and environmental benefits. This depemdsy much on the manufacturing systems employed
in KETs applications.

For example composites, an example of advanced materials, which are high
performing and durableequire more energy and other inputs to produce, create more waste
in their manufacturig and are difficult to recyclé. The need for further advances in
manufacturing methods used to produce composites to reduce energy and resource
consumption.

If we take the example of solar cells, solar photovoltaic (PV) active layers as well as
coatingand barrier layers require too many rare metals. Industry will @ageplyd problems
in a near futureCurrent thin film solar cells include toxic elements such as arsenic and
cadmium. A shift towards organic PV, which are signifibatgss toxic and reeclable, will
be required in a resoursearce Europe. Retb-roll (R2R) manufacturing, which is cheaper
than thinfilm deposition, will be key to organic PV cetlanufactuing and at a large scale to
meet an increasing demand for renel@amergy at affaable costs.

The micrdnanoelectronics Working Groupports thafor their sectorAMS is a pre
condition for zero defect in production. The reduction of productieastecan reduce the
normalized electricity, water and waste dramatically (dependingaduct and product line,
2-10%).

As for process industriesheyenablethe use of alternative materials sucrbasmass,
metals, recycled materials a@O, in industrial processes and producthiey ensure the
efficientuse ofcritical raw materialsvhich are rare in Européddvanced manufacturing have
a potential to boost the contribution of process industriesustainability by improving
energy efficiency andaterefficient management.

In addition, @roductivityd is another important criterion to mienize benefits of
KETs. A study by Deutsche Bank Research shows that the share of production equipment
(machinery) may account for as much as-thiods of costs in organic PV R2R technologies
in which materials play a minor role. Thus, giving a boogtramluction machinery in order to
lower material usage, higher efficiency and simpler manufacturing methods will lead to lower
processing costs, more rapid throughput times and higher quality and®oipist will be
very much in | inesstaiegyh t he EUOdS resourc

In short thenAMS are the key to make KETs and new products affordable and
accessible so as to multiply their societal and economic benefildMS are central to the

|0ECD, fAEnvironmental Outlooko 2001, Paris
% Josef Auer, Philipp Ehmer, Eric Heymann, Tobias Just, Uwe Peditbe ut sc he Bd&erknanResear
Mechan c a | Engineeringo, Deutsche Bank, 2008, Frankfurt
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sustainability of the value chain of KETs insofar as they provide for ptiodycgains,
economization in energy and resource use and they reduce waste creation.

It is the flexibility of the European infrastructure and of actors in AMS that will enable
the creation of an economy that can live up to grand challenges. Whereuphgdiominant
technologies wetef o r example military, Sspace or even
grand challenges requirenergy, healhcare, and electric-mobility solutions enabled by
KETs.

2.2 Impact of AMS on new products

Micro/nanoelectronics provide cars with engineontrol sensors and th@essure
sensors that hekpconomize on fuel consumption and reduce emissions. Semiconductors offer
solutions for healthcare such as automatic blo@ssure monitors, paimanagement devices
implanted n the human body Moreover, they help ensure security in society by generating
solutions against cybercrinand advanced security in banking and commerce smarteard
well as personal computers. LED lighting, made affordable by advancehaitonics
technologies have a much longer life span than incandescent bulbs and offer more energy
efficient lighting solutions for buildings. Photovoltaic solar parle&t capture solar radiation
and convert sunlight into electricitiierebyproviding renewable and viablenergy generation
solutions in an energy scarce wotkhanotechnologyhas a broad range of applications across
sectors such as improved manufacturing methods and systems, environmgniwvéter
purification systems,) energy.¢e enhanced renewable enespurces), medicine @ use of
nanoeparticles for cancer treatment) and better food production methgdsn@eased safety
in processing and packaging).

Another KET, advanced materials can yield products that are less toxic, less
expensive and moreffeient than existing materials. These materials can make products
lighter, stronger (such as composites) and cheaper, with significant benefits for the
environment For example they helpreduce the weight of transpar¢hicles, which leads to
reduced fel consumption and emissioresyd help improvehe bottom line for enterprises.
Further, advances inbiotechnology such as new types of diagnostmolkits that allow
analyzingproteins fasterand even at homehelp diagnose diseases by individuatsl at
reduced costs. e use of biomass made from agricultural waste provides for a substitute to
oil in everything from fuels to chemicals, plastics, packaging and pharmaceuticals.
Biotechnologythus, carhelp decouple economic growth from the use of natesmurces.

KET as electronics, photonics and nano are key for the manufacturing of components,
but KET as advanced materials and biotechnology are in particular more important for a
resource efficient (process) industry.

Finally, KETs have a direct impaon advanced manufacturing systeritgs example,
actuators and sensors powered by micro and +edewironics or laser material processing
systems, metrology and information processing powered by phatoriese are a few
examples of societal and econornanefits of KETSs.
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Many of KETs are developing technologies and there are more efficient and less costly
ways to exploit them. A commonality for all KETs is that they deal with adding and shaping
materials at micrmano meter scale; nanoelectronics dealhwnanipulating electrons,
photonics deal with photons, nanotechnology with atoms etc. To be able to control the
manufacturing of layers of material at atomic level is an advance manufacturing challenge on
its own and requirecostly production facilitiesf it is to be donen a large scale. There is a
lot of room for improvement ithe manufacture of KETs with a view to costs, quality and
output. Advanced Manufacturing Systems and equipment can foster innovation and
disruptive new processesuch as extrae ultraviolet lithography (EUV) and R2R production
of organic thin film photovoltaigsso as to bring down costs and maximize benefits of KETs
on new products

Once production costs for KETs are lowered thanks to advanced manufacturing,
further manufactuing is needed to enable the application of KETs of market products. For
example, the micrgize medical devicesblpod pressuremonitors etc) enhanced by
semiconductors need to be endowed with high precision features which rely on advanced
micro-machiningmethods. Moreover, advanced production equipment and machinery ensure
the continuousmprovement of solar products through automation and more rapid throughput
times, which helpedue costsfor solar energy generatioAMS help improve cost, quality,
enagy use and safety aspects of products enabled by KEBdongside the value chain, by
streamlining the design, manufacture, testing, handling, packaging, storage, distribution and
recycling processes.

In conclusion, AMS underpin the competitiveness of aETK and products by
providing them with highproductivity gains and making them affordable for society,and
help make the most of KETs in tackling global challenges.

2.3 Importance of mastering AMS in Europe

In a resourcescarce ad knowledge rich Europeyew products have to have a high
knowledge content and a low material/energy resource needEdiope 2020 Strategy
advisesiit o promote technol ogies and production
and increase investment in the EU's existing matur a’§ foe obsidus reasons of
environmental protection, but also economic security.

The European continent is lacking natural resowand it has limited land area.
Thereforejts primary focus must be on manufacturing (including the creation atesjand
in particular,on manufacturing of knowledgetensive goods that requitew amount of
materials, i.e. much smaller versions of products. Examples of smaller goods are the transition
from HiFi set towards MP3 players into integration in a singlabile device (telephone,
music/video player, agenda, email reader) of today and the expected very thin electronic
sheets of tomorrow (Generation n+1 thibaoks or G n+2 flexible foil 400ks).

191bid, European Commission Communication, 2010
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Europe needs, thus, a strong innovation strategy to takéaeauglobal leadership in
producing new products. However, sciBatinnovations allowfov al ue cr eati on 0«
need factories (manufacturing) for repetitive value creation. Igrea improvement to make
a 1m transistor at the university, biitstill requires decades of engineering to develop a
lithograply wafer stepper capable of manufacturing billions of such transistors every minute.
In other words, KETs can have a great scientific value, but one agmiscednanufacturing
systems to gerrate economic valuand thereby growth and jobs

Estimate Forecast
2007 2009

Electronic End Equipment $1,570B— $1,846B

$42B— $50B

Figure2 The reverse pyramide of enabling factor ofanufacturingequipment

Moreover, tobe the first to apply innovations and to put products on the market,
Europe needs tohave factories to make new equipment to manufacture these new
products on time Europemust maintain its leadership in the area of designing and producing
the equipment and systertigat later on will be used in all factoriesound the worldThis
must be dne here in the EUf Europedoesnot haveits own factories, after severdécades,
it will be too lateto catch upwith the latesigenerations of equipment and ultimat&yrope
will loseits market share. KETs will lead to new products, and at the samgthe European
industryshould be working on the factory concepts to manufacture these products.

One has to bear in mind that manufacturing currently makes a large part of the added
value and the employment in the EU. It is illustrative tha20@7 the manufacturig sector
generated 3B of value added, 2598 of employmenand 22% of investmenia EU 27see
figures 2 and 3. In some countries such as Hungary, Slovenia and Finland, it contributed
more than two fifths ofthe nonfinancial business ecomy value addedEurope has
therefore, a strong stake imaintaining leadership INAMS, which underpins the
productivity and competitiveness of all manufacturing industries.

A leadership in AMS leads tcemployment creation by driving Eur
competitivenss in new industries (e.g. renewable, energy efficient productaretd)oosting
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productivity in major manufacturing sector@utomotive, aerospace, engineering, electronics
etc) In addition, AMS, as the central driver of productivity, has a great patémhelp tackle
negative impacts of an ageing society in Europe.
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Figure3 Value added and employment in manufacturing, Member States and Norway, 2006 (1). Share in the
non-financial business economy (¥8purce: Eurostat

Indicator Units Value
Number of enterprises thousands 2323
Persons employed thousands 34 541
Turnover EUR million 7273512
Value added EUR million 1812963
Gross operating surplus EUR million 694 282
Investment EUR million 262 448
Share of non-financial business economy:

Employment % 258

Value added (1) % 300

Investment % 222
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Figure4 3 key indicators manufacturing, EU 27, 2007 (Eurostat)
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The machinery sector which includes production machinery equipment (the basis of
advanced manufacturing systems) is the only sector in which Europe recorded a trade surplus
in 2007 together with the transport equipment sector. Eucape mantain a sustainable
export led growth on highly competitive markets thanks tekport ofhigh valueproduction
equipment and technologg the rest of the worldAdvanced manufacturing and the European
manufacturing base the engine of European expds and generator of wealth

Figure5 EU27 t trade balance in major products (Eurostat)

3. Analysis of the situation world -wide and in the EU

This section provide a detailed analysis of AMS within advanced materials,
biotechnolog, micro/nanoelectronics, nanotechnology and photonics. The analysis covers an
of AMS within the value chain of each KET.

3.1. Advanced materials

During the Advanced Materials KET analysis, specific value chains relating to the
grand challenges of concemwere highlighted in order to provide a focus to what is an
otherwiseextremely broad subject.

BN Analysis of the situation worldiide and in the E{) Thematic Draft ReportAdvanced
Manufacturing Systems






































































































