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Support for a European Metrology Network on advanced manufacturing
Overview
Advanced manufacturing has been identified by the European Commission (EC) as one of six Key Enabling
Technologies (KETs) with applications in multiple industries. Several previous EMRP and EMPIR projects
have partly addressed the metrological needs for advanced manufacturing. However, a high-level coordination
of the metrology community is currently absent, and this has limited the impact of metrological developments
in advanced manufacturing. This project aims to strengthen the European position in advanced manufacturing
by accelerating the development and uptake of innovative metrology, by focusing on the needs of advanced
manufacturing and optimising stakeholder interaction with the metrology community.
Need
The KETs identified by the EC are a group of six technologies: micro and nanoelectronics, nanotechnology,
industrial biotechnology, advanced materials, photonics, and advanced manufacturing technologies. They
have applications in multiple industries and help tackle societal challenges. A concept for manufacturing for
2030 states that “Manufacturing, with its approximately 20 industrial sectors, is the backbone of the European
economy.” and that “Manufacturing 2030 reflects a time scale in which a fundamental change – initiated by
research activities and technical innovations – can be reached.” This project and the planned EMN on
advanced manufacturing aim to directly address the above-mentioned topics.
Recent innovative developments in advanced materials that result in new material properties are often due to
the addition of nanomaterials. Despite being advanced, these materials can require enhanced manufacturing
processes to be able to realise new or optimised products, and in turn these enhanced manufacturing
processes need to be backed up by new metrology approaches for quality control. For example, the
development of additive manufacturing technologies offers a new ‘improved’ class of applications in advanced
manufacturing, however, it also creates challenges for the metrological characterisation of parts and the
integration of additively manufactured components into established manufacturing chains. This is particularly
important within the framework of flexible manufacturing infrastructures, as described in concepts like
Industry 4.0, the Industrial Internet of Things (IIoT) and digitalisation. Within the EMRP and EMPIR several
preceding projects have addressed such challenges, which required expertise from different EURAMET TCs.
However, neither the results of these research projects nor H2020 research projects have been systematically
analysed with respect to their potential for impact on advanced manufacturing and its related KETs advanced
materials and nanotechnology. Without the collation of the results from such projects and the systematic
analysis of them, the optimisation of the uptake of relevant results and knowledge sharing between
stakeholders cannot occur.
According to EC statistics, 2.1 million enterprises were classified as “manufacturing” in the EU in 2015 with
nearly 30 million employees. In addition to industrial companies, different organisations at the national and
European level also have a focus on manufacturing topics. Within EURAMET, multiple Technical Committees
(TCs) have a strong relation to advanced manufacturing topics, but to date there is no single point of contact
(SPOC) for advanced manufacturing as a whole and the related KET. Furthermore, EURAMET TCs have
developed different roadmaps describing specific metrology challenges, however, currently a roadmap for
metrology in advanced manufacturing and its related KETs does not exist. There is a need to develop a
roadmap that considers the available expertise, facilities and research capabilities for advanced
manufacturing. It should also include input from stakeholder communities (e.g. the European Factories of the
Future Research Association (EFFRA), the European Association of the Machine Tool Industry and related
Manufacturing Technologies). Gap analysis between this and a roadmap of future metrology requirements is
also needed. This gap analysis will facilitate the future planning of research, training and service provision in
metrology for advanced manufacturing across Europe.
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Objectives
The overall aim of this network project is to accelerate the implementation of the future EMN on advanced
manufacturing. The specific objectives are:
1. To establish regular, constructive dialogue and liaison between the project and stakeholders in
advanced manufacturing, as well as overlapping areas in advanced materials and nanotechnology.
The project will foster new and existing collaborations including those with relevant societies and
standardisation bodies.
2. To develop a Strategic Research Agenda (SRA) and roadmaps for advanced manufacturing metrology
using the feedback from stakeholders in Objective 1. The SRA will identify gaps in current metrological
capabilities and take into account existing networks and roadmaps.
3. To set up a knowledge-sharing programme for advanced manufacturing stakeholders using the
feedback from stakeholders in Objective 1, in order to promote the dissemination and uptake of results,
including those from previous, relevant EMRP and EMPIR projects. This will take into account existing
training programmes and include a range of regularly hosted activities, e.g. exchange of researchers,
industry focussed events and training courses.
4. To develop a web-based platform for advanced manufacturing stakeholders using the feedback from
stakeholders in Objective 1. The platform will include easy access to European metrology capabilities
and links to other relevant European and international networks, as well as a service desk. It will be
developed in a manner that allows it to be maintained by a future EMN.
5. To develop a plan for a joint and sustainable European metrology infrastructure for advanced
manufacturing via a European Metrology Network. The plan will be completed within 12 months of the
start of the project and will (i) use coordination and smart specialisation of capabilities (ii) align with
other running initiatives and projects, (iii) promote the development of emerging member states, and
(iv) consider how to extend collaboration to third countries.
Results
Objective 1. Establish stakeholder dialogue in advanced manufacturing, as well as overlapping areas.
Initial stakeholder dialogue will be set up during this project and the continued dialogue as part of a ‘future’
EMN, will be based on thorough analysis of relevant stakeholder communities for advanced manufacturing.
This will include companies and their umbrella organisations, research organisations, academia and existing
networks. In addition, this project will analyse and identify stakeholders in related KETs such as advanced
materials and nanotechnology in order to support cross-fertilisation of knowledge between them and advanced
manufacturing. The project will initiate the collation of stakeholder input on metrological needs for advanced
manufacturing, which will provide an indispensable source of information to aid the development of a
demand-driven SRA, that meets stakeholder needs (Objective 2). Moreover, this information will support the
development of a plan for a future EMN on advanced manufacturing that brings together and addresses
stakeholder needs (Objective 5).
Objective 2. Develop an SRA and roadmaps for advanced manufacturing metrology.
The project will identify the metrology needs in advanced manufacturing from stakeholder communities. Input
from relevant EURAMET TCs will be sought when performing a gap analysis of these needs, in comparison
with existing European metrology capabilities in NMIs and DIs. This information, together with that from
Objective 1, will provide a robust foundation for the development of an SRA for metrology in advanced
manufacturing and related KETs. The intention is to use the SRA to steer the development of new metrology
technologies and services within EURAMET NMIs and DIs and to provide targeted guidance for planning future
European research programmes related to advanced manufacturing and related KETs within Europe.
Objective 3. Set up a knowledge-sharing programme for advanced manufacturing stakeholders.
The project will begin the collation of results from previous research projects funded by EMRP, EMPIR, H2020
and other published metrology research results, that are relevant for advanced manufacturing. These results
will be made accessible to the stakeholder community as a single point of information (Objective 4) and will
provide easy access, up-to-date overviews on the state-of-the art for advanced manufacturing stakeholders.
Moreover, the project’s knowledge sharing programme will allow stakeholders in advanced manufacturing to
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more easily find information about existing metrology training programmes that are of interest to them, as well
as allowing them the ability to propose topics for new and future metrology training courses to be developed.
The interaction between metrology institutes and stakeholders will be further fostered by a series of industry
focussed events, that are hosted by NMI/DI researchers. Knowledge exchange between NMI/DI researchers
and industry is particularly important for advanced manufacturing as it will promote a mutual understanding
between experts working in industry and metrology institutes. Thus, supporting the uptake of metrology
research results by industry. This network project will also incorporate in its knowledge-sharing programme: a
long-term communication and training strategy for target stakeholder groups: that includes workshops,
newsletters, questionnaires, and training materials.
Objective 4. Develop a web-based platform for advanced manufacturing stakeholders.
This project will begin the development of a web-based platform for advanced manufacturing stakeholders that
brings together, for the first time, a comprehensive list of information regarding existing metrology capabilities
offered by EURAMET NMIs and DIs in advanced manufacturing. Links to other relevant European and
international networks will also be provided on the web-based platform, in order to improve sharing of
information between stakeholders and to prevent duplication of work. In addition, the web-based platform will
contain a service desk that can be used by stakeholders as an specialised SPOC for questions related to
metrology issues in advanced manufacturing. It is intended that service desk will answer: basal stakeholder
questions quickly and for more complex issues (e.g. those that may require consultation with multiple experts)
reply within a defined and reasonable response time.
Objective 5. Develop a plan for a European metrology infrastructure for advanced manufacturing via an
EMN.
The network project will substantially accelerate the development of a proposal for a planned EMN on
advanced manufacturing and will be used to ensure the presentation of a robust plan for the EMN to the
EURAMET General Assembly within 12 months after the project start, i.e. in May 2021. The proposal for the
EMN will be based on the project’s results available at the time from: (i) the stakeholder dialogue (Objective
1), (ii) the gap analysis and SRA (Objective 2), (iii) comprehensive list of information regarding existing
metrology capabilities (Objective 3) and (iv) the results of the systematic analysis of different areas addressed
(this objective). The EMN proposal will thus reflect both the stakeholder needs for advanced manufacturing
and related KETs as well as the potential of EURAMET NMIs and DIs to establish an EMN in advanced
manufacturing.
Impact
Current industrial production in Europe is characterised by manufacturing processes which are often organised
in complex international manufacturing process chains (e.g. in the automotive, aerospace, or semiconductor
manufacturing industries and their respective supply chains). The EC has developed instruments to support
research activities for complex manufacturing processes through the set-up of public-private-partnership (PPP)
programmes. This project and the planned EMN will establish relationships and liaisons with existing National
and European organisations that are active in advanced manufacturing (including PPPs) thus promoting
interaction between them and the metrology community.
Given that metrology capabilities and knowledge are currently distributed across a number of European NMIs
and DIs, the development of a web-based platform as a single point of contact will be beneficial for
stakeholders from industry and other European organisations. In the long term, such smart specialisation of
European NMI research, facilities and services will allow future metrology demands from KET advanced
manufacturing and its related KETs to be sustainably addressed by the planned EMN on advanced
manufacturing. Furthermore, the project will create a knowledge sharing programme, so stakeholders have
improved access to metrological capabilities and facilities. The flow of information will be a two-way process
that will help advanced manufacturing stakeholders to identify and suggest needs for future metrology research
through direct and engaged dialogue.
The project will stimulate the development of international standardisation activities focussed on the use of
reliable measurement results and their measurement uncertainties as a basis for decisions to be made in the
manufacturing infrastructure of the Factories of the Future. This project and the planned EMN will provide input
regarding metrology issues in the future development of European Directives, such as the Machinery Directive
2006/42/EC, that has to be revised due to the emergence of new digital technologies such as Artificial
Intelligence (AI) and the IIoT.
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Although the quality of production has improved significantly during the past decades, the cost of insufficient
quality can still be 5 % to 40 % of sales. This project will develop processes for collating and integrating the
expertise and knowledge available in TCs relevant for advanced manufacturing metrology, so stakeholders
(such as small and medium sized-enterprises) can have free and easy access to relevant metrology knowledge
on quality control in the digital manufacturing environment. The project will also help to define long-term
development targets for metrology research and training as part of an SRA for advanced manufacturing, which
in turn will enable progress in advanced manufacturing and related KETs. In the longer term, the development
of a sustainable and coordinated metrology research infrastructure of European NMIs and DIs as part of the
planned EMN will facilitate the future requirements for advanced manufacturing beyond the duration of this
project.
In terms of social and environmental impact, this project and the planned EMN will support European industry
to address metrology issues in advanced manufacturing methods. which is necessary for the transformation
from current manufacturing processes to those that are enhanced energy-saving, emission-reduced, materialoptimised, and flexible. Likewise, the project and the planned EMN will also foster the innovation and
competitivity of the European manufacturing industry which will support economic growth, particularly in the
use of innovative and sustainable products. It will also help employers in advanced manufacturing to maintain
or even increasing their employment opportunities, as well as, provide the necessary training opportunities to
enhance their employee’s skills.
Project start date and duration:

01 June 2020, 48 months

Coordinator: Harald Bosse, PTB Tel: +49 531 592 5010
Project website address: Not yet available
Internal Funded Partners:
1. PTB, Germany
2. BAM, Germany
3. CMI, Czech Rep.
4. GUM, Poland
5. INRIM, Italy
6. NPL, United Kingdom
7. TUBITAK, Turkey

E-mail: harald.bosse@ptb.de

External Funded Partners:

Unfunded Partners:
8. EUSPEN, United Kingdom
9. METAS, Switzerland
10.POLITO, Italy
11.RISE, Sweden
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