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1. TheManufacturing Industry Today
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Manufacturingis the backbone of the European BMANUFUTUREEU
economy

AEuropean manufacturinigcludes2.1 million companies, employingear 30
million persons and generating EURO 1 710 billion of value added.

ATheEuropean Union is the world's biggest exporter of manufactured goods, and
IS a global market leader for highuality products

AMachinery transport equipment and chemicals are responsible for the highest
share in European exports.



Yo T s

Manufacturingis the backbone of the European i rurmeen
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Manufacture of machinery and equipment n.e.c.
Manufacture of motor vehicles, trailers and semi-trailers
W anufacture of food products
Manufacture of fabricated metal products, except machinery and equipment
M anufacture of chemicals and chemical products
Manufacture of electrical equipment
Wanufacture of computer, electronic and optical products
Manufacture of other non-metallic mineral products
Manufacture of basic metals
Wanufacture of other transport equipment
Manufacture of basic pharmaceutical products and pharmaceutical preparations
Repair and installation of machinery and equipment
Wanufacture of paper and paper products
Other manufacturing
Manufacture of beverages
Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles.
M anufacture of furniture
Printing and reproduction of recorded media
Manufacture of textiles
Manufacture of wearing apparel
Manufacture of leather and related products
Manufacture of coke and refined petroleum products
Manufacture of tobacco products

= Value added =Employment

Mote: Ranked on value added.
Source: Eurostat (online data code: sbs_na_ind_r2)
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European Manufacturingas recoveredhe added
value before the crisisbut has reduced its sharand =" ”
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Average annual growth rate of manufacturing GVA, 200414 (% per annum, constant prices)

Maote: the EU-28's annual average growth rate between 2004 and 2014 of GVA for manufacturing activities was 0.7 % (shown on the
horizontal axis). The EL-28 GVA was EUR 1 932 billion in 2014 (shown on the vertical axis).

(") "Manufacturing’ excludes recycling and publishing activities.

(%) At producers” prices for current prices series. 2005 data for constant prices series instead of 2004.
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New World Scenarie Global Competition and e
Cooperation

AThe internationalandscape has changed due to the emergencegmuth of
economies such as Korea, China, India, Brazil, Israel and Sduts;

A Although Europe, Japan and North America still dominate aggregate STI
iInvestment globally, their shares are decliningnd the international landscape

IS Increasinglynultipolar;

A Competition has reached unprecedented levels globalhyd the industrial
structure is changing with important foreign investments, including those of

emergingeconomiesn Europe and th&JS;
A Competition is investing in R+D+I and is going up the value chain



Science, Technology and Innovation gredrivers G

and enablerof ahighadded valuecompetitiveand =7
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sustainablemanufacturing

A Europe should continue to build on its strengths in order to ensure future sustainable
growth for Europe and its citizens
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2. Megatrends and Drivers for Manufacturing



Megatrendsanddrivers (uncertaintie9 andtheir foreseen JER
Impactin manufacturingsystemsis a preconditionto B MANUFUTUREEU
developa Europeanstrategyto reinforcecompetitivessand " "

long-term sustainability

A MEGATRENDS DRIVERS
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Driven Circularity I Economic
Manufacturing Technology Growth
| Relationship
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3. Scenarios for Future Manufacturing Models
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Two Setsof Scenariodor Future Manufacturing Itk
. . I V UTURE=E
Modelsfrom different perspectivesenablingthe FE %NF ’ /

antecipationof the nearfuture

A Set A:Structureand Governanceof ValueNetworks

GLOBAL
2030

4 scenariogyeneratedby
2 drivers Regulations
and Distribution of the
ValueNetwork

A2 Regional Value | Al. Globally
~ Creation for Global | Integrated Value

Markets | Networks /@

REGULATIONS

|
DISTRIBUTION OF THE VALUE NETWORK l

\ | GLOBAL
Highandgrowinglevel \f\
of the circulareconomy ——— @
principles i A3.Regional | AdRegionally o i0R
5 Value Creationfor | Regulated Virtual 'fa Krec
5 Regional Markets | Value NetWorks&_. S ré‘q
\;EQ“;L// Adapted from:SaschaMeinert, 2014, Scenario building

Field manual. European Trade Union Institute
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A Set A:Structureand Governanceof ValueNetworks

GLOBAL
_— &  TT—__2030
Globalmarkets A Highandreaktime integrationof
Regional networksef manufacturing “A2. Regional Value | AL. Globally physicalandvirtual worlds,
companiesspecializedn successful /' Creation for Global | Integrated Value Globallyharmonisedegulation

To o

productsdeliverthem to the whole Global network®f manufacturing

Markets | Networks /

world. companies
-
o
s
2 |
‘ & DISTRIBUTION OF THE VALUE NETWORK |
REGIONAL | | GLOBAL
| L |
Regionamanufacturingfor regional \ / A Decentralisedraluenetworks;
\ [
customers — \f\ A Platformbasedad-hocvalue
Realisatiorof manufacturingn @\J -0 networks emergespontaneouslyor
urbanareas . Y Y- the productionof specificlots of
Example UrbanManufacturing i ool f A3.Regional | A4.Regionally 0, @, [o% n " productsin specificlocations
% . Value Creationfor | RegulatedVirtual - — <%

< 4t

- “Regional Markets | Value Networks - AR

REGIONAL

Adapted from:SaschdMeinert, 2014, Scenario buildird-ield manual.
European Trade Union Institute
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Two Setsof Scenariodor Future Manufacturing i e
Modelsfrom different perspectivesenablingthe AN
antecipationof the nearfuture
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A Set B:HumanTechnologyRelationship

Adapted from:SaschaMeinert, 2014, Scenario building
Field manual. European Trade Union Institute

2 scenarioggeneratedby
1 driver: Human
TechnologyRelationship

Highandgrowinglevel
of the circulareconomy
principles

& Scenario 2
e ] Autonomous
I Manufacturing

Scenario l

Human-Technology
Symbiosis

TECHNOLOGY- HUMAN-TECHNOLOGY RELATIONSHIP HUMAN-
CENTRED 2030 Ngw 2030 CENTRED
A Highdegreeof automation(self A Balancebetweentasksexecutedby

monitoring, autonomousdecision
makingcapabilitie3;

A Zerodefectmanufacturing

A Investmentin ICTskills

T> I>

humansandtasksexecutedby
machines
Optimisedsocictechnicalsystems
Continuousmprovementof
manufacuturingskills
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4. MANUFUTURHHgh Level Vision and Strategy for 2030
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We are now facing a new paradigm shift
AAnew generation (the millennials and beyonn)
A alwaysconnectedand aware of the potentialof new technologies
A Highly demandingabout the products and services thegnsume
A looking for Personalisecand uniqueproducts
A Looking for a servicé solve a problem more than buying a product
A Agenerationmuch more educated han previ ous ones and, hen
terms of expectations, aspirations and needs
ATheworld population:

A 1sexpected to increasgespecially in areas already suffering oveopulation

A Increasectoncentration of people imrban areas

A Growingaging population

A Continued migration streams

A A significant reduction in the level of poverty andl N2 ¢ A y 3 & Yét dgldRdlievel Of | 4 &
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We are now facing a new paradigm shift

A Climate change is affecting severely all societies

A An increased environmental awarenessore strict regulation and the scarcity of raw
materials and fossil fuels resource efficiency as a key competitive factor

AIncreased level amplementation of a circular economegspecially in Europe
A Unprecedented increase in the speed of development in science and technology
A Fast diffusion of knowledge and global access to the Internet

A Stronger competition at global level:
A Even in high quality and technology segments
A Competitors are investing more in R+D+I
A Competition is going up the value chain

AIndustry 4.0, where Europe is leading, is an opportunity

A Manufacturing digitalisation and automation, leads to increased levels of efficiency,
guality, zerodefect, higher integration, adaptability and flexibility
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We are now facing a new paradigm shift

AThere is a need for:
AMore intelligent and customized products, services and value chains
AMore environmental sustainability
AMore investment in R+D+I
AMore impact of R+D+| investments
AMore flexibility and resilience
ABetter balance and integration of activities between humans and machines
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Europeneeds toincrease its investment in B MANLIFUTURESED

manufacturingandreinforceleadership in key areas.

Leadership irscienceand Leadershipn resource

engineering MANUEUTURE efficiency and sustainable
2030 development

Leadership in digitalisation
and manufacturing
technology

Vison and Strateg Leader.ship'n resilient_and
adaptive manufacturing

Leading Innovation Ecosystem
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adaptative manufacturingecosystem T gt

Impact of Global
Megatrends

20108 20208 2030 =

RESILIENCE

TECHNICAL
AND
SCIENTIFIC
LEADERSHIP

SUSTAINABILITY

COMPETITIVENESS
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5. The MANUFUTURE Vision Building Blocks



FiveBuildingBlocksto reachMANUFUTURE ZOBﬁﬁZﬁjﬁFUTURE:EU
Visionand Strategy T gen

Sustainability

MANUFUTURE
Science and 2030

technology

BUILDING BLOCKS

New business
models




A dynamicandglobally competitive research and i

. - - | EUTUREE
innovation ecosystenwill be key for European Nt
Manufacturing futurecompetitiveness b

A Complementarypartnerships

A CollaborativeRTDprojectsand platforms

A Basic researchndappliedresearchmix

A Demonstrators experimentsand pilot lines

A Needfor long term and integratedR+R+I strategy

Scaleup/
Discovery . Proofof Concept | industrialization |~ Innovation

Idetified gapsin
L,,,;—;;v collaborationand
funding

N ! Challengg/s,/ !
/ i

. ]
BasicResearch !

e ' -
 AppliedResearch ~ MarketUptake |
\ 1 | \ I |

~ |Solutions : ~ Solutions |
1 P 1 _— I~

1
1-3 4-6 7-9 TRL

Openresearch Open Innovation
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Increasecompetitivenessandinnovativenessof
i iNi : o B MANUFUTUREEL
manufacturing by combining strong scientificand =T
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technological skills with attractive work environments

A Contribution fromEngineering and Technologwith
special focus oManufacturing Science and
Technology

A Production technologies;
A Product design engineering;
A Digitalisationof industry by the means of CPPS,
cloud and edge manufactur.i
A Materials engineering.
A Contribution fromBasicScience
A The future of manufacturing will rely on
Interdisciplinary scientific discoveries;
A Establishment of communities ecossytems
A Contribution fromSocial Sciences arldumanities
A Global Cooperationn Science and Technology

Science and

technology
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Need to deviseew business modelfor fully B MAND FUTURE'EU
digitalisedproducts and manufacturing activities .~

Examples

A Remanufacturindgpusinessnodels
A Encouragedhroughregulations

A Sharingeconomy

A Outcomeeconomy

A Circulareconomy

Enabledby disruptive technologies

New business

models
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Life-cycle orientedand sustainablemanufacturing m mMANUFUTUREEL
strategy ancecossystem T gt

MANWIFUTURE O30’ s fi ve actions for
Manufacturing:

Sustainability

Manufacturingfor the Environment
Manufacturing in a Circular Economy
Remanufacturing Revolution

Europe as a R®anufacturing Ecosystem
Manufacturing for the Sharing Economy

GbhwphE



It is People that make the difference

MANUFUTURE 0 3 tbreesactions forEducation and

Training:

1. Policy for knowledge diffusion in manufacturing
2. Enabling Technologies for fghaping manufacturing

education in Europe

3. Emerging manufacturing education paradigmd he

Teaching/ Learning Factory

Deepen knowledge and appl
in practice while addressing
reatlife problems

Entre/Intrapreneurshipschemes .
through researciscaleup Pools of Skilled Talen
A future workforce
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A Changes in employment structure in manufacturireg;

A Advanced manufacturing technologies (incl. CPSs)
A More skilled workers and engineers (knowledge and

A New Trends in manufacturing and employment in 2030

Too oo Too To

To

service jobs)

Higher diversity of workforce

Urban manufacturing

Humanoriented manufacturing
Seamlessconnection between manufacturing and
related services in a circular manufacturing
perspective

New manufacturing paradigms driven by
personalization anahdividualisation

Jobs*

Schematic Diagram,
Employment triangle

Lifelong
Education and
Training

R
RS ¥ * 2
P *

B MANUFUTURE®EU

Employment in future manufacturingcossystem = -

Ao
< <= N
N

Shopfloor

higher »‘
education ‘

Social sustainability

Employment

Time

business/
innomation

@ research

LEARNING 4.0

Indirect jobs

Direct jobs



