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– Life Cycle
– Business

• Consequencies - ManuFuture RoadMap
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RTD for Manufacturing
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Manufacturing

Wholesale and retail trade; repair of motor vehicles, 
motor-cycles and personal and household goods

Transport, storage and communication

Construction

Electricity, gas and water supply

Hotels and restaurants

Mining and quarrying

Real estate, renting and business activities
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ManuFuture Vision
RTD for High Adding Value

Assuring the Future of Manufacturing in Europe 
by High Adding Value

New
Products

3 41
Customisation
Quality, Cost, Time

2

3

Global Production

Leadership in Technologies

by High Adding Value

Todays
Products

Todays Markets New Markets

1 24 New Technologies for
Emerging Sectors

Knowledge based Manufacturing for competition 
Leadership in Technologies
Environmental friendly and european culture of Manufacturing

From thinking in costs to 
thinking in value
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Factories are Products
Made and Used in Europe

ManuFuture
European Platform for High Adding Value 
in Manufacturing Industries

Life cycle oriented
Networking
Integrated Knowledge
Intelligent Systems
T h l i b d b dTechnologies beyond boarders

European Manufacturing Standards

European Technology Platform 
ManuFuture

global
ManuFuture

IMS
globalManuFuture is an European

……
Manufuture
……

Manufuture
EU

ManuFuture

German

a u utu eglobal

European
ManuFuture Platform

Countries

Initiative to activate research
for Innovation in
Manufacturing 

Based on:
- CIRP generic model
- Vision 2020
- Strategic Research Agenda

O i t d t ManuFutureGerman
ManuFuture

Industrial
Research

Application
Research
Centers

Basic
Research
Excellenz

Countries
National Platforms

Regions

Oriented to:
- knowledge economies
- more and better jobs
- social standards
- sustainability
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ManuFuture links 
to all Thematic Subprogrammes 

NMP
Nano..

Materials, New 
P d ti ICT

European
ManuFuture

Platform
Vi i & SRA

Production ICT
Information 

and
Communication

Food
Agriculture

and
Bio

Energy 
Consumption

in
Industries

Transport
Aerospace

Vision & SRAIndustries

Socio
Economics 

and
Humanities

Environment
Clean

Manufacturing Security
and 

Space

Technology Platform ManuFuture

2003 2004 2005 2006 2007 2008 

Vision 2020 Strategic Research 
Agenda (SRA)

High Level Group
Support Group
Working Groups

High Level Group
Expert Group

Road maps
Sectorial

Implementation

JTI

1st.

ManuFuture
Conference
Mailand,
Italy

2nd.

ManuFuture
Conference
Enschede,
Netherlands

3rd.

ManuFuture
Conference
Derby, 
UK

7. Framework
Programme

4th.

ManuFuture
Conference
Tampere, 
Finland

Sectorial 
Transsectorial 

5th.

ManuFuture
Conference
Porto, 
Portugal

6th.

ManuFuture
Conference
St. Etienne, 
France
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ManuFuture
Strategic Research Agenda

Agenda objectives Transformation of industry Transf.
of R&D

Drivers

Goals

Competition

Rapid technology renewal

Eco-sustainability

Make/ 
delivery 
products 
services 

Inno-
vating 

research
Innovating products

New 
added 
value 

products 

New 
business 
models

Advanced 
industrial 

engi-
neering

Emerging 
manu-

facturing 
sciences 

Infra-
structures 

and 
education

Socio economic environment

Regulation

Values – public acceptability

Time scale
Con-
tinuous

Short-
medium 
term

Medium 
term

Long 
term

Long 
term

p
and 

services

g
and tech-
nologies

Processes Standards

Transsectorial and 
Sectorial Road Maps (Leadership)

Transsectorial Road Map
New Business 

Models
Industrial

Engineering
Emergent

Technologies
ICT for

ManufacturingModels Engineering Technologies Manufacturing

Machines and Equipment for
Manufacturing (Factories)

Equipment and Systems for

Materials and
Technical Components

Aerospace, Shipbuilding, Trains

Automobile and Suppliers

Agriculture FurnitureM
ap

s 
an

d 
ET

Ps

Capital Intensive Goods for Manufacturing of Consumer Goods

q p y
Transport and Logistics 

ICT for Manufacturing

Manufacturing Systems for
Food, Pharma, and Biochemical

Manufacturing Systems for
Consumer Products 

Electric and House-Products

Food, Pharma, and Bio-chemical
Products

Consumer Products
Textile, Leather, Sports, …

Agriculture, Furniture,  

27
 S

ec
to

ria
l R

oa
d 

M
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Machines and Equipment: 
evaluation of 14 subsectors

60
[%]

Top 10 (1/3) = 64% TOP 24 = 96%60
[%]

Top 10 (1/3) = 64% TOP 24 = 96%

Ranking of themes sorted by relevance
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• empirical investigation
• 14 industrial sectors
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Facts of investigation
• empirical investigation
• 14 industrial sectors
• 118 attendees 
• 80 enterprises involved

*   average of given points per participant relating to maximum of points   
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Machines and Equipment: 
TOP-Themes 1 to 3
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Short-term Mid-term Long-term
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2020

3.5.1 Realisation of self-optimising systems

3.5.2 Integration of diagnostic systems

3.5.3 improved human-machine-interfaces

5 1 1 New machining processes 

TOP 1: 
Intelligent
products

TOP 2: 
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5 1 1 New machining processes 

TOP 1: 
Intelligent
products
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1795 MJ5.1.1 New machining processes 

5.1.2 Efficient high-performance-machinery

5.1.3 Higher reliability of processes

5.5.1 Increase of efficiency factor & energy-Recovery

5.5.2 New manufacturing-technologies &  energy-autarkic systems

TOP 3: 
Energy-

Efficiency

High 
Performance
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30%
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5.1.1 New machining processes 

5.1.2 Efficient high-performance-machinery

5.1.3 Higher reliability of processes

5.5.1 Increase of efficiency factor & energy-Recovery

5.5.2 New manufacturing-technologies &  energy-autarkic systems

TOP 3: 
Energy-

Efficiency

High 
Performance
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30%
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1450 MJ

425 MJ
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Sustainability in the 
Focus of Globalisation

Pressure to change
Knowledge

Growth of 
Population

Growth of  

Political impact 
Cost of Energy
Cost of Material
Regulations
Taxes
Science

Climate Change

Science 
Knowledge 

Efficiency

Knowledge 
Community

Sustainable
Business

Emergent

16

Economnies

Consumption of 
Resources

Effectiveness
Renewable Sources
Emerging Products

Emerging Technologies

Innovation

Digital and 
virtual tools

technologies
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ManuFuture Model
Changing Paradigms of Manufacturing

EnterprisesFrom….
Reducing costs

to…
- High Adding Value

Management
- Reducing costs
- Cheap Labor
-Optimised Quality
- Taylorism

- Competition
- Sustainability
- Innovation
in the Knowledge 
Economy and SocietyHolistic

Production
S stem

17

ProcessesProducts

System

Sustainable Manufacturing
Manufacturing Transformation 
Process

P l K l d

Value Transformation

Energy

Machines Products

Emissions

People Knowledge

Time
Material Waste

Capital
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Manufacturing Conflicts

CompetitivenessSustainability
High

Adding
V l

Innovation
High

Techn.

19

ZValue

Products 
For

Emerging
Markets

Efficiency of Resources in the 
Transformation Process

CC
o
s
t
s

Input Output

Management
Methodologies

Emergent
Technologies

Efficiency
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Life Cycle approach

High Adding Value & Competition

Materials
Parts

Components
Mechatronics Assembly

Usage

Natural
Sources

Efficiency

21

Retrieval & Reobtain Environment and Value

Recycling Re-
manufacturing

Dis-
Assembly

Waste

Strategies in the Life 
Cycle

increasing
reuse

benefit
cost

at
ed

 c
os

ts
 a

nd
 b

en
ef

it

increasing
lifetime

Sustainability 
of

products and
processes

High Adding
Value

IP
A

 0
00

_0
46

6

22
production use and service reuse and recycling

operating costs

ac
cu

m
ul

a

expenditure
of recycling
and
deposition

time

manufacturing
costs
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Technologies for 
Sustainability

Energy consumption

Material consumption
Elimination of Waste

High Performance
incl. conv. Technologies

Clean

Low Energy

Micro-Nano Scale

Water, Waste, Oil

Heat, Air,

New functionalities
by electronics

Miniaturisation &
New Materials

Substitution of
H d

23

Generative Processes

Integration of Processes

Models & Methods

Material Processing
Hardware
by Software

Technical
Intelligence

Energy consumption plan of a 
machine in the furniture industrie: 
Edge-banding machine

suctioning unitcomponents Gluing unit

basic motor
formatter

Pneumatic units connecting power

Example 1
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Solutions for increasing energy 
efficiency of a machine

• optimizing the structure of the machine• optimizing the structure of the machine
• lightweight construction: reducing the weight of moving 

parts (sparing 28 % of weight through new materials / 
metallic foam)

• increase the efficiency of the propulsion tecnic
• condensation of functions in the mechatronic modules
• decentralization

• optimizing and substitution of processes
• optimizing the energy consumption of auxiliary functions
• new systems-, equipments-, machine- and component 

concepts

Sustainability of a whole 
company

Example 2
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Sustainability of a whole 
company

Sustainable 
Manufacturing

“... strong need for further research in the interplay between 
technology, social, economic and ecological systems...”

Business Models
- Sustainable Business 
- Survival in the turbulent 

Environment
- Life Cycle Management

Products for 
Emergent Markets

Emergent
Technologies
-Low energy
-Low material
- High Efficiency
- clean Manufacturing

European Production 
SystemKnowledge based

28

Eco Design of Products
and Processes
- Industrial Engineering
- Knowledge based Factories

System
- Culture
- Innovation
- Methodologies

g
Competitive and

Sustainable 
Factories

Factories are Products



15

Factories for Emerging Products 
and Technologies

Facories of Emotions
• Customers
• Humans

Clean Factories
• Environmental

Transformable Factories
• Adaptive / Modular
• Configuable

Factories for Sustainability

29

y
• Renewable Energy (Solar,     

Fuel Cells, Hybrids…)
• Emerging products
• Emerging Technologies

Low Cost Factories
• Lean, efficient

Actions proposed in the 
ManuFuture Roadmap

I t ti f S t i bilit i th
• New Business Models

– Survival Strategies
– Beyond Lean
– New Taylorism

• Networking in Manufacturing
– Supply chains
– Real time Visability

• Emerging Technologies
– Environment
– Energy, Material

• Adaptive Manufacturing
– Komponents
– Machines 
– Systems

Integration of Sustainability in the 
European Production System

30

Eco-Design
LCC
LCA

Intelligent
(Emerging)
Products

Digital Engineering
Digital Products

ICT for 
Manufacturing
Learning
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Regional K-Triangles 

EMIRA
European ManuFuture

Regional Face
Linked to IndustriesEuropean ManuFuture

Research AREA
Linked to Industries 
and SMEs
Excellent Research 
and Education
Innovation Culture
Funding by Regional,   
National and European p
governments
Contract based 
industrial funding of 
application research

The European Way of Innovation in Manufacturing

ManuFuture
Knowledge Triangle 

Industries

Knowledge
B i

Research for
Application

Post University
Education

Implementation
Synergetic
Research

Dual Education

Regional

Learning
Factory

TriangelResearch for
Innovation

Basic 
Education

Universities
Research 
Institutes

Basic 
Research

Regional
Orientation
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Conclusions

• The pressure to change Manufacturing towards competition 
and sustainability increases and opens new areas of 
Innovation

• Research for Manufacturing is essential to transform 
European Manufacturing

• The ManuFuture Platform is oriented to create High Added 
Value in many sectors of industries

• The ManuFuture Road defined proactive actions:p
– European Production System
– Sustainable Business
– Intelligent (Emerging) products
– Efficiency of resources (Emergent Technologies)
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Sustainable 
Manufacturing 

• The Pressure to change Manufacturing towards 
Competition and Sustainability increases and opens 
new areas of Innovation

• Research for Manufacturing is essential to transform 
European Manufacturing

• The Manufuture Road defined proactive Actions:
– European Production System
– Sustainable Business
– Intelligent (Emerging) products
– Efficiency of Resources (Emergent Technologies)

• To Fasten the Speed of Diffusion: 
– Knowledge Triangle
– Learning Factories

Manufuture
Strategic Research Agenda

High Adding Value
with…. .… for Industrial SectorsNew Added Value 

Products & Services

Emergent Technologies 

Adv. Industrial Engineering

New Business Models

to
ol

 In
du

st
rie

s

an
d 

D
ie

s

ki
ng

 M
ac

hi
ne

s

• Sustainable Business
• Processes
• Production Systems

- Adaptive
- Digital and virtual
- Networking
- Kowledge based
- New Taylor

E t T h l i

Infrastructure

Education

M
ac

hi
ne

 t

M
ol

ds
 

W
oo

dw
or

k• Emergent Technologies 
- beyond borders

• Competitiv R&D System
• R&D Management System
• Learning Factory

Intelligent Manufacturing
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Migration of Production 
Consumption of Energy and Material out of Balance ?

Europe
- East (EU 25/27)

Russia

China / India  
Leadership 
in the global market

Europe
- West (EU 15)

- Russia

Asia‘s Growth
Market for
European
ManufacturersManufacturers

Challenges of 
Sustainable Enterprises

Economic
Effectiveness

Integration

Eco Efficiency Social-Efficiency

Economy

Production 
System SocialsEcology

Social-EffectivenessEcologic Effectiveness
Source: BMU econsense
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Manufuture and 
FP 7 Work Programmes

4.1
Information
and4.3 New Production

Thematic Subprogramme  Nano, Material and Production

4.2
Materials

Nanoscience
Technologies

and
Communication
Technologies
ICT

Work Programme
----
ICT for 
Manufacturing
- Management

New Business
Models

Advanced Industrial
Engineering

Emergent Technologies
Beyond borders

Collaborative Research Projects
Based on Manufuture Road Maps

Virtual Sector

4.3 New Production

4.4 Integration of technologies for industrial applications
B i - Engineering

-

Infrastructure, Education and Dissemination
Networks of Excellence, Coordinated Actions, Support Actions

Dissemination Actions

Basic 
Materials 
Technical

Components

Systems
Machines,

Tools

Systems for
Transport &

Logistics

Manufacturing
Systems for Food

Pharma, Bio..

Manufacturing
Systems for

Consumer Products

Implementation in Automotive, Aerospace, Electrical, … Industries

Cooperation of ETPs

Vision and

Manufuture
Vision and

ETPs
Vision and

Strategic Research 
Agenda

Sectorial and
Transsectorial 

Road Maps 

Stake
Holders
View

Priorities 
&
Private
Actions

Implementation

Vision and
Strategic Research 

Agenda

Sectorial and
Transsectorial 

Road Maps 

Implementation

HLG

Common
Road

Implementation
Plan

Dissemination

European Infrastructure for Research and Education
European Institute of Technology EIT

Implementation
Plan

Dissemination
Joint

Projects
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Definition of 
Sustainability

Th C i i d fi d t i bl d l tThe Commission defined sustainable development as 
development that "meets the needs of the present without 
compromising the ability of future generations to meet their 
own needs." 

Sustainability relates to the continuity of economic, social, 
institutional and environmental aspects of human societyinstitutional and environmental aspects of human society, 
as well as the non-human environment.

Go Harlem Brundtland

Actions for Competitive and 
Sustainable Development (Lead 
Projects)

E P d ti S tEuropean Production System
For Competitive Sustainable Development

Culture - Methodologies – Management  
Humans role

Sustainable Emerging Energy-

Education
Learning 
Factory

Knowledge based Factories

42

Sustainable
Business

Emerging
Products

gy
Efficient

Manufacturing
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Factories made in Europe

The Vision of MANUFUTURE

The World Champion in Manufacturing: 
all Resources for manufacturing

the R&D Focus onFactories made in Europe....
-Engineering
-Engineering tools
-Planning
-Planning tools
-Machines
-Automation
-Systems
-Equipment (tools...)
-Control systems

....the R&D Focus on
- Adaptive
- Digital
- Networked
- Knowledge based
- High Performance
- New Taylorism

... with R&D Networks
Virtual Research labsy

-Methods
-Process-Models
-Management
-Services: Training, Finance..

....over the life cycle ...enable Platforms of Manufacturing

Factories made in Europe with european Manufacturing Standards

CIAM-MBB-Augsburg 1980

- Virtual Research labs
- Basic Research
- Application oriented Research
- Regional Centers

The manufuture way
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MANUFUTURE
Research Agenda

HighHigh 
Adding Value

Competitive
Production

Sustainable
Production

New Business Models

Industrial Engineering

Innovative Products Consumer
Goods

European
Production

System

45

CSD Paradigm Emergent Technologies 

Infrastructure

Education

Capital
Intensive
Goods

Management 
of Change 

and

Sustainable Business

Long term Business

Business
Models for

Sustainability

Innovation Eco-Design
Life Cycle

Assessment

N t l
People

Sustainable
Products &
Processes

g
- Sustainability of Enterprises
- Efficient Production
- Total Energy Mgt.

Investment in
- R&D for Sustainability
- Human capital (Education)
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Potocnic:
Sustainability is all about connections For example:Sustainability is all about connections. For example:

- We cannot talk about environmental sustainability without 
considering energy.

- We cannot reform energy without looking at transport and 
industry.

- We cannot make changes to transport and industry without 
considering the effects on jobs and growth. 

If h i d h ll f i bili i d
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If the issues and challenges for sustainability are interconnected, our 
response must be too. We can no longer pretend that it is more important 
which institution, which discipline, which sector, or even which country finds 
solutions. Research is internationalised and so must be its answers.


