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ManuFUTURE-DE 2030
Project history and current status

Integration of National Platform ManuFUTURE-DE based on »Vision 2020« 

European Technology Platform ManuFUTURE-EU

In context of EU Economic Recovery Plans establishment of Public-Private Partnership (cPPP) 
for Factories of the Future (FoF): FP 7 (2007–2013) 1,2 bn €

FoF Horizon (2014–2020) 1,17 bn €













2016/2017

 Study research of megatrends and future research topics

 Development of theses and themes for »Manufacturing in 2030«                                  
with scientific community

 Discussion and prioritizing of themes and theses with industry

 Validation and prioritizing by online-surveys

 Specification by additional expert interviews 

 Soundingboard: Presentation and discussion of the results

 Presentation of the results: Federal Ministry of Education and Research (BMBF)

 Presentation of the results: ManuFUTURE 2017 Conference, Tallinn

 Reflection with SME associations

Contribution to ManuFuture-EU Strategic Research Agenda 2030





Further development of the national platform based on »Vision 2030«

2005 

2006

2008

2013

2018
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Health

Ecological
Change

Social
Change

Economic
Change

Technological 
Change

Changing conditions for the manufacturing industry
Global changes pose new challenges to the manufacturing 
industry

Energy and 
Environment

Protection 
and Safety

Digitization
New Work

Smart
MobilityBiotechnology

Micro- and Nano-
electronics

Mathematical 
Methods

Photonics

Advanced Materials

Advanced Manufacturing 
Technologies

Information and Communication 
Technologies

Advanced and new technologies 
to manage the change effectively and efficiently

Changing needs in markets 
and society as an opportunity

Manufacturing 
is the integrator of multidisciplinary technologies
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OutputTransformation

Three strategic pillars
Remaining competitive needs our action!

Changing needs in 
markets and society

User and Benefit
Focus

Smart Value-
Adding System

Strategic Allocation of 
Resources

… user and benefit focus by 
transformable products for a 
differentiation in the market. 

Manufacturing in 2030 requires

… bio-intelligent value-added 
systems to maintain 

competitiveness.

… an ultra-efficient resource 
management and processing to 

be competitive.

Manufacturing in 2030 requiresManufacturing in 2030 requires

Advanced and new 
technologies

Changing conditions 
for manufacturing

Input
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User and Benefit Focus
Differentiation in the market by 
user-oriented development of transformable products

Business Systems

Miniaturization

Bio-Intelligent Products
User and 

Benefit Focus
 Service Orientation (XaaS)
 Availability
 Personalization
 Transparency
 Sustainability
 Freedom of choice / Flexibility

Transformable
Products
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Flexibility

Availability

Economies
of Scope

Efficiency

Utilization

Economies
of Scale

Rigid 
value chain

Platform 
Economy

Digital 
Transformation

Technical 
object

Bio-
integration

Biological 
Transformation

Smart Value-Adding System
Competitiveness is determined by autonomous and ad-hoc 
adaptive manufacturing systems

Liberal

Social

Costs

Environment

Bio-Intelligent 
Value-Adding 

System

Biological Transformation
of value-adding-systems

Humanization
of technology systems

Agile design
of value-adding-systems

Autonomization
of value-adding-systems

Digitization
of value-adding-systems

Resolving of traditional conflicts 
of value-added systems
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Strategic Allocation of Resources
The limitation of resources requires 
ultra-efficient resource management and processing 

Production factor complexity: 
human, knowledge, 

organization, leadership

Ultra-efficient processing 
of resources

Data
Raw 

materials
Employee CapitalEnergy

Waste

Input Output

Emissions

Efficient and effective processing

Ultra-efficient resource management and processing 

Strategic allocation 
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ManuFUTURE-DE 2030
Overview

ManuFUTURE-DE 2030

Advanced and new 
technologies

Changing needs in 
markets and society

General framework and system of innovation

User and Benefit Focus
Transformable Products

Smart Value-Adding System
Bio-Intelligent Systems

Production factor complexity

Ultra-efficient processing of 
resources

Digitization
of value-adding-systems

Biological Transformation 
of value-adding-systems

Humanization
of technology systems

Agile design
of value-adding-systems

Autonomization
of value-adding-systems

Miniaturization

Business Systems

Bio-Intelligent Products

Strategic Allocation of Resources
Ultra-Efficient Resource Management

People and work in smart and networked environments

Digital and biological transformation

Manufacturing is the integrator of multidisciplinary technologies

 Health
 New Work
 Digitization
 Smart Mobility
 Energy and Environment
 Protection and Safety

 Advanced Manufacturing Technologies
 Micro- and Nanoelectronics
 Mathematical Methods
 Biotechnology
 Photonics
 Advanced Materials
 I&C Technologies



© Fraunhofer IPA

9

ManuFUTURE-DE 2030
Structure of the results

3 strategic pillars

10 fields of action

35 thematic fields

279 identified 
research topics

 Scientific 
Workshop
27 participants

 6 Industry 
Workshops
66 participants

 Online Survey
447 participants;
industry share of 79%

 47 Expert 
Interviews

 SME Reflection
with 2 SME associations

ManuFUTURE-DE 2030

General framework and system of innovation

User and Benefit 

Focus

Smart 

Value-Adding

System

Strategic 

Allocation of 

Resources

 144 involved
participants 
industry share of 47% 

 Soundingboard
42 participants

Manufacturing is the integrator of multidisciplinary technologies

33. Energie-

verbrauchs- und 

Nutzungspotenziale

Produktionssysteme werden mit minimalem Energieeinsatz betrieben und sind selbst als 

Energieelemente aktiv in ihre Umwelt integriert.

FT-Nr. Mögliche Forschungsthemen TRL1-3 TRL4-6 TRL7-9 i.i.A. Anmerkungen

33.1 Entwicklung von Energieeffizienztechnologien

Fortlaufendes Thema, 

abhängig von neuen 

Anwendungsfeldern

33.2
Substitutionstechnologien für energieintensive 

Prozesse (z.B. Hochtemperaturprozesse)

Fortlaufendes Thema, 

abhängig von 

Werkstoffentwicklungen; 

Rebound-Effekt beachten

33.3
Kopplung von Material- und Energieeffizienz 

(Einsatz energetisch günstiger Materialien)

Fortlaufendes Thema, 

abhängig von 

Werkstoffentwicklungen

33.4
Bewertung von Energieeffizienz über den 

Produktlebenszyklus
2018

33.2 und 33.3 

zusammenhängend, 

Ansätze vorhanden (z.B. 

GaBi LBP Universität

Stuttgart)

33.5
Modellierung der Energieflexibilität von 

Produktionsprozessen
2025

33.6

Verfahren zur angebotsabhängigen Steuerung 

des Energieverbrauchs (z.B. 

energieverbrauchsorientierte Schichtsysteme)
2018

33.7
Integration der Produktion in Smart Citys und 

Smart Grids
2022

33.8
Nutzung von Fabrikemissionen (z.B. 

Abwärme)
2022

33.9
Produktionstechnik mit DC-Versorgung und 

Anbindungsfähigkeit an DC-Grid

Kein Forschungsthema 

mehr, Schaffung der 

infrastrukturellen 

Voraussetzungen

Voraussetzungen

• Intelligente Anwendungen aus Mess-, Steuerungs- und Regelungstechnik

*

**

*

*
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Example of the results
User and Benefit Focus

Advanced and new 
technologies

Changing needs in 
markets and society

 Biotechnology
 Photonics
 Advanced Materials
 I&C Technologies
 Mathematical Methods
 Micro- and Nanoelectronics
 Advanced Manufacturing Technologies

 Health
 New Work
 Digitization
 Smart Mobility
 Energy and Environment
 Protection and Safety

General framework and system of innovation

Smart Value-Adding System
Bio-Intelligent Systems

Production factor complexity

Ultra-efficient processing of 
resources

Digitization
of value-adding-systems

Biological Transformation 
of value-adding-systems

Humanization
of technology systems

Agile design
of value-adding-systems

Autonomization
of value-adding-systems

Strategic Allocation of Resources
Ultra-Efficient Resource Management

People and work in smart and networked environments

Digital and biological transformation

Miniaturization

Business Systems

Bio-Intelligent Products

User and Benefit Focus
Transformable Products

ManuFUTURE-DE 2030

Manufacturing is the integrator of multidisciplinary technologies
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Example of the results
Field of action and thematic fields
Miniaturization

User and Benefit Focus
Transformable Products

Bio-Intelligent Products

Miniaturization

Business Systems

Miniaturization

5. Miniaturization of electronic components

6. Miniaturization of bio-hybrid systems

7. Functional materials and surfaces

Bio-Intelligent Systems are based on high technology with 
spatial highly concentrated functionality
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Miniaturization

Example of the results
Examples of identified research topics
7. Functional materials and surfaces

Bio-Intelligent Products

Miniaturization

Business Systems

5. Miniaturization of electronic components

6. Miniaturization of bio-hybrid systems

7. Functional materials and surfaces

User and Benefit Focus
Transformable Products

No. Identified Research Topic i.i.

7.2 Development of -
7.2.1 … self-assembling materials 2028

7.2.2 … programmable material 2025

7.2.3 … self-healing materials and 
surfaces

2022

7.4 Combination of micro- and macro-
technologies for the production 
of sensitive and smart surfaces

2018

Smart miniaturization is enabled by integrated functionality in materials 
and surfaces

TRL 1-3 TRL 4-6 TRL 7-9

**

*

*

TRL 1-3  Basic research to proof of concepts
TRL 4-6  Applied research
TRL 7-9  Experiments to industrial prototyping
i.i.          Industrial introduction

Main emphasis in 2018

Top priority

Prioritized topic*

**
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Example of the results
Smart Value-Adding System

Advanced and new 
technologies

Changing needs in 
markets and society

 Biotechnology
 Photonics
 Advanced Materials
 I&C Technologies
 Mathematical Methods
 Micro- and Nanoelectronics
 Advanced Manufacturing Technologies

 Health
 New Work
 Digitization
 Smart Mobility
 Energy and Environment
 Protection and Safety

General framework and system of innovation

Production factor complexity

Ultra-efficient processing of 
resources

Strategic Allocation of Resources
Ultra-Efficient Resource Management

People and work in smart and networked environments

Digital and biological transformation

Miniaturization

Business Systems

Bio-Intelligent Products

User and Benefit Focus
Transformable Products

Smart Value-Adding System
Bio-Intelligent Systems

Digitization
of value-adding-systems

Biological Transformation 
of value-adding-systems

Humanization
of technology systems

Agile design
of value-adding-systems

Autonomization
of value-adding-systems

ManuFUTURE-DE 2030

Manufacturing is the integrator of multidisciplinary technologies
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Example of the results
Field of action and thematic fields
Digitization of value-adding-systems

Digitization
of value-adding-systems

Agile design
of value-adding-systems

Autonomization
of value-adding-systems

Biological Transformation
of value-adding-systems

Humanization
of technology systems

11. IT-Security, Safety, Privacy

12. Data collection, processing and provision

13. Simulation and prescription

14. Platform-based manufacturing

Smart Value-Adding System
Bio-Intelligent Systems

The digital transformation of is the prerequisite for a efficient 
management and processing of complexity

Digitization of value-adding-systems
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Example of the results
Examples of identified research topics
14. Platform-based manufacturing

11. IT-Security, Safety, Privacy

12. Data collection, processing and provision

13. Simulation and prescription

14. Platform-based manufacturing

Digitization of value-adding-systems

Digitization
of value-adding-systems

Agile design 
of value-adding-systems

Autonomization
of value-adding-systems

Biological Transformation
of value-adding-systems

Humanization
of technology systems

Smart Value-Adding System
Bio-Intelligent Systems

No. Identified Research Topic i.i.

14.2 Development of innovative IT 
architectures for platform-based 
manufacturing

2022

14.6 Approaches for the automatic 
negotiation of delivery, 
participation and payment 
conditions

2025

*

*

New business models, possibilities for cooperation, efficiency potentials 
and an increase in the speed of innovation are realized by networking 
via platforms

TRL 1-3 TRL 4-6 TRL 7-9

*

Digitization of value-adding-systems

TRL 1-3  Basic research to proof of concepts
TRL 4-6  Applied research
TRL 7-9  Experiments to industrial prototyping
i.i.          Industrial introduction

Main emphasis in 2018

Top priority

Prioritized topic*

**
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Example of the results
Strategic Allocation of Resources

Advanced and new 
technologies

Changing needs in 
markets and society

 Biotechnology
 Photonics
 Advanced Materials
 I&C Technologies
 Mathematical Methods
 Micro- and Nanoelectronics
 Advanced Manufacturing Technologies

 Health
 New Work
 Digitization
 Smart Mobility
 Energy and Environment
 Protection and Safety

General framework and system of innovation

People and work in smart and networked environments

Digital and biological transformation

Miniaturization

Business Systems

Bio-Intelligent Products

User and Benefit Focus
Transformable Products

Smart Value-Adding System
Bio-Intelligent Systems

Digitization
of value-adding-systems

Biological Transformation 
of value-adding-systems

Humanization
of technology systems

Agile design
of value-adding-systems

Autonomization
of value-adding-systems

Production factor complexity

Ultra-efficient processing of 
resources

Strategic Allocation of Resources
Ultra-Efficient Resource Management

ManuFUTURE-DE 2030

Manufacturing is the integrator of multidisciplinary technologies
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Example of the results
Field of action and thematic fields
Ultra-efficient processing of resources

Strategic Allocation of 
Resources

Ultra-Efficient Resource 
Management

Production factor complexity: 
human, knowledge, 

organization, leadership

Ultra-efficient processing of 
resources

Ultra-efficient processing of resources

33. Potentials of energy consumption and utilization

34. Ultra-efficient material utilization and processing

35. Application-optimized material engineering

New technologies enable the decoupling of resource 
consumption and growth
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Example of the results
Examples of identified research topics
35. Application-optimized material engineering

Ultra-efficient processing of resources

33. Potentials of energy consumption and utilization

34. Ultra-efficient material utilization and processing

35. Application-optimized material engineering

Strategic Allocation of 
Resources

Ultra-Efficient Resource 
Management

No. Identified Research Topic i.i.

35.1 Optimization of existing tools for a 
better understanding of the 
correlation of product features and 
process technologies

-

35.1.1 High-throughput screening, 
process simulation, statistical 
experiment planning

2018

35.5 Further development of bionic 
construction

-

35.6. Development of automated, large-
scale production of composites -

The engineering of new materials is application-oriented, taking into 
account the product life cycle

TRL 1-3 TRL 4-6 TRL 7-9

Steady need for research

Technology readiness is 

depending on the 

material

TRL 1-3  Basic research to proof of concepts
TRL 4-6  Applied research
TRL 7-9  Experiments to industrial prototyping
i.i.          Industrial introduction

Main emphasis in 2018

Top priority

Prioritized topic*

**

Production factor complexity: 
human, knowledge, 

organization, leadership

Ultra-efficient processing of 
resources
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ManuFUTURE-DE 2030
Thank you for your attention!

Project management
ManuFUTURE-DE 2030

Professor Dr.-Ing. Thomas Bauernhansl
Director Fraunhofer IPA
Thomas.Bauernhansl@ipa.fraunhofer.de
Phone +49 711 970 1101

Contact 
Project coordination

Markus Bressner
Research associate
Markus.Bressner@ipa.fraunhofer.de
Phone +49 711 970 1808


