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Support for the European Metrology Network on Quantum Technologies
Overview
Quantum technologies are a rapidly growing field that no longer sit within the confines of academic research.
Spin-off companies have become well established and larger companies are now developing quantum
devices. Europe leads in this field, spurred on by coordinated efforts such as the European Quantum Flagship.
The recently established European Metrology Network for Quantum Technologies (EMN-Q) provides an
urgently needed reference/contact point to support the growing European quantum technology industry. This
project aims to accelerate the implementation of this network through activities that will establish an efficient,
coordinated metrology infrastructure ready for quantum-related measurement and technology requirements.
Need
Quantum technologies (QT) offer significant opportunities in many applications; however, translating such
technologies from laboratory or specialist environments into the market is as challenging as communicating
the complexities of quantum physics to end users. Therefore active dialogue between the relevant
stakeholders (e.g. governments, NMIs and DIs, developers, standardisation bodies and end-users) is
necessary for aligning the metrological requirements of industry with the European Commission’s QT Flagship
and other QT programmes to ensure that appropriate metrological input is provided to standardisation bodies
so industrial requirements can be met. Recognising this need, EURAMET formally established the European
Metrology Network for Quantum Technologies (EMN-Q) on 1 July 2019.
Since this is the first time that the NMIs and DIs have pulled resources together over such a wide range of QT,
it is paramount that knowledge is shared in alliance with the QT communities and that the transfer of
information occurs in the most efficient and effective manner. The project will address this need by identifying
key stakeholders from the different areas (academia, industry, standardisation bodies, both upcoming and
future applications). It will contribute to esablish the EMN-Q Stakeholder Council, and specific contact groups
to ensure each QT area is represented. Moreover, the project will enable the EMN-Q to have prioritised and
focussed communications with stakeholders through: the EMN-Q Strategic Research Agenda (SRA),
roadmaps for the different technological sections of the EMN-Q (quantum photonics, quantum electronics,
quantum clocks and atomic sensors), and the EMN-Q web platform to enable easy access to information for
end users, events and workshops: as well as liasion with the QT Flagship.
Given that standardisation is one of the key elements for the commercial success of any new technology,
especially at the beginning of its development. The creation of globally accepted standards and an anticipatory
approach will facilitate the worldwide growth and take up of the quantum technologies (QT) market. To support
this standardisation effort, test and measurement infrastructure is required for certifying the compliance of the
commercial quantum devices to such standards. The project will support the EMN-Q in addressing this need
by coordinating the development of the necessary metrological infrastructure for the characterisation of the
new quantum devices and their certification. This should maintain European competitiveness in the QT field
for future decades.
Objectives
The overall goal of the project is to support and accelerate the development and full implementation of the
European Metrology Network on Quantum Technologies (EMN-Q).
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The specific objectives are:
1. To establish and promote regular, constructive dialogue between stakeholders (quantum industry and
representatives of European and national research programmes) and the EMN-Q, including
•

the creation of a stakeholder advisory board (referred to as the Stakeholder Council in the
Memorandum of Understanding of the EMN-Q, and from now on) within the EMN-Q and

•

the creation of EMN-Q contact groups as stable liaisons with the EC Quantum Flagship (on
quantum technologies), European and national research programmes, and other relevant
stakeholder organisations.

2. To develop the EMN-Q Strategic Research Agenda, and the related science and technology
roadmaps for each EMN-Q research area, namely, quantum electronics, quantum photonics, quantum
clocks and atomic sensors, which will
•

identify the metrological research needs of quantum technologies

•

address the metrological requests emerging from quantum industries

•

identify strategies for the development of emerging member states in metrology for quantum
technologies e.g. specialisation and cooperation.

3. To develop a knowledge-sharing programme in order to promote the dissemination and uptake of
EMN-Q results, based on:
•

a web-based platform to facilitate interactions with stakeholders, which will include easy
access to a wide range of quantum technology metrology data and a service desk for
stakeholders to submit questions and requests for further information,

•

a range of regularly hosted activities, such as metrology workshops, stakeholder events,
training courses, and the exchange of personnel between organisations to increase
collaboration between quantum industry, metrology, and standardisation bodies.

4. To promote and contribute to the standardisation and certification processes for quantum
technologies, including establishing regular and constructive dialogue between relevant
standardisation organisations (SDO) and the EMN-Q, so that the needs of the SDO can be
accommodated.
Results
The results of this project will accelerate the establishment and full implementation of the EMN Q as the
recognised European central point of contact representing European metrology for Quantum Technologies.
To establish and promote regular, constructive dialogue between stakeholders (quantum industry and
representatives of European and national research programmes) and the EMN-Q (Objective 1).
An EMN-Q Stakeholder Council will be established with representatives from all relevant sectors. The JNP will
drive the creation of contact groups between the EMN-Q and relevant organisations (such as e.g. EC Quantum
Flagship, national programmes, etc.) to ensure all dialogues are appropriately focussed, and will also
investigate further communication with other relevant stakeholder groups such as measurement clubs, user
groups and workshop communities A further aim of the stakeholder communication plan will be to ensure that
the needs related to QT metrology R&D are adequately captured.
To develop a Strategic Research Agenda (SRA) (Objective 2)
This project will coordinate the development of science and technology roadmaps for each EMN-Q research
area, namely, quantum electronics, quantum photonics, quantum clocks and atomic sensors. Incorporating
input from stakeholders, these roadmaps will map out the short and long terms visions regarding the
metrological research needs of QTs. Based on this information the strategic research agenda will be drafted
and feedback sought from EMN-Q members and stakeholders. Since Quantum technologies cover diverse
fields, a survey will be undertaken to map out the state of the-art of metrological QT facilities currently offered
by EMN-Q members, with the aim of avoiding unnecessary duplication of effort, to enable the promotion QT
specialisation in emerging countries.
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To develop a knowledge-sharing programme that will provide multiple communication channels to disseminate
the results and uptake of EMN-Q results (Objective 3)
A web-based platform to facilitate communication with EMN-Q stakeholders will be developed, which will
include easy access to a wide range of quantum technology metrology data, a service desk for stakeholders
to submit enquiries, and the promotion of exchange programmes to help emerging countries establish QT
metrology work in their labs. The project will also support the organisation of quantum stakeholder
workshops/events and training courses held on behalf of the EMN-Q.
To contribute to the QT standardisation and certification processes (Objective 4)
The project will support EMN-Q in establishing regular and constructive dialogue with relevant standardisation
organisations so that the needs of these organisations can be accommodated, whilst also ensuring that any
standardisation requirements identified by other stakeholders are conveyed to the relevant standardisation
bodies to inform their work programmes. Any resulting white papers in the public domain will be promoted to
the community via the EMN-Q web portal as well as within the EMN-Q members to update any roadmaps and
metrological research activities that may be needed to react to those findings.
Impact
The project will promote and contribute to QT standardisation and certification processes, which are important
precursors to the successful adoption and exploitation of quantum technologies into commercial products and
services. This will include establishing regular and constructive dialogue between relevant standardisation
organisations and the EMN-Q, so that the needs of these organisations and other stakeholders can be
accommodated.. This will ensure that industry and R&D take up the metrology tools offered at an early stage
and will provide assurance to end-users that their devices have been appropriately certified against standards.
During the project, a SRA will be developed on behalf of EMN-Q, which will ensure stakeholders’ needs are
taken into account and national metrology activities are coordinated, prioritised and focussed. In addtion, the
planned roadmaps will ensure that NMIs can align their research programmes to anticipate future needs so
that European QTs will be supported far into the future. In turn, stakeholders will acquire confidence that their
metrological needs will be addressed by a long-term and coherent approach, thus improving the present
situation where short-term projects are based on ‘ad-hoc’ needs. Both the SRA and roadmaps will be used to
encourage NMI awareness and involvement at an early stage in device development, in order to provide
assurances to the user community.
Furthermore, a knowledge sharing programme developed in the project will ensure the results of the EMN-Q
activities, as well developments in the research and industry in QT, are disseminated via a dedicated
web-based platform with internal and external areas enabling easy exchange of knowledge. As part of the
programme the project will promote exchange of personnel between the EMN-Q members and partners as
well as supporting QT metrology in NMIs not yet working in this area. This will improve the readiness of
countries that do not yet have QT metrology to meet the QT requirements of the future. The platform will also
promote workshops and relevant events to strengthen collaboration between quantum industry, metrology,
and standardisation and will contribute in establishing new partnerships.
As stated by the European Commission: “Quantum technologies ultimately are expected to open new
opportunities to address grand challenges in such fields as energy, health, security and the environment. Some
are already starting to be commercially exploited. Others may still require years of careful research and
development. Yet others we cannot even imagine today. The future markets for quantum technologies are
going to be at least as significant as current ICT markets. For example, already in 2020, Quantum
Communication could serve a market sized over €1 billion, with a steep estimated growth rate of 20 % per
year. Near-term technologies could be available within 5 years, notably for sensing, metrology, imaging and
communication. This project, in support of the EMN-Q, will impact on the European Quantum Technologies
Industry – from nascent phase all the way through to getting products to market. By providing a coordinated
approach to support a wide range of QT, the EMN-Q will promote growth in the European QT industry.
Furthermore, the project will support the EMN-Q to coordinate fundamental contributions to the standardisation
process of these devices, based on the measurement expertise of its constituent members, which is perceived
as a fundamental step for the commercial success of quantum-based novel devices.
In the longer term, a number of European SMEs have started to develop their business models on QTs, and
several key industrial players have already heavily invested in QTs that are already ready for a substantial
market uptake. Previously, these novel technologies were offered primarily to government, the military, and
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research institutes, however, services providers are now beginning to trial these new technologies. One such
example is quantum cryptography, with the quantum cryptography market forecast to expand strongly in the
coming years to $2 billion by 2024, based on the availability of certified and standardised products and
technological advancements. Market research suggests that the overall global quantum technology market will
reach nearly $18 billion by 2024, and that one of the key drivers for this developing market opportunity will be
future 6G communications technology market solutions.
It is foreseen that quantum sensing technologies will provide support in addressing the environmental
challenges of the 21st century through greenhouse gas monitoring, precise measurements of pollution in urban
areas, and monitoring of sea level rise and ice sheet shrinkage. Quantum sensors are also enabling
autonomous driving, including navigation and brain machine interfaces, and in the security field, sensing
technologies support the detection of minor traces of explosives, poisons etc.

Project start date and duration:

01 June 2020, 48 months

Coordinator: Ivo Pietro Degiovanni, INRIM
Tel: +39 011 3919245
E-mail: i.degiovanni@inrim.it
Project website address: https://www.euramet.org/european-metrology-networks/quantum-technologies/
Internal Funded Partners:
1. INRIM, Italy
2. CMI, Czech Republic
3. GUM, Poland
4. LNE, France
5. NPL, United Kingdom
6. OBSPARIS, France
7. PTB, Germany
8. TUBITAK, Turkey
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Linked Third Parties: 9. CNRS, France (linked to OBSPARIS)

4/4

Unfunded Partners:

