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EXECUTIVE SUMMARY
In February 2018, identifying the need for
government, academia and industry to act at pace
to establish the industry requirements to fully
exploit quantum technology, Sir Mark Walport
asked Dr Peter Thompson, CEO of the National
Physical Laboratory (NPL), to lead an activity to
explore how to incentivise major companies
to invest in quantum technologies. The activity
aimed to identify key areas which could be
addressed so that combining government and
industry investment would give the greatest
likelihood of economic benefit to the UK.
This document summarises what industries,
including some SMEs, said to NPL colleagues.

1

Our engagement included two senior business
meetings, four sector focused workshops, a
number of 1-2-1 conversations and board level
presentations.
We used our attendance at a number of quantum
industry discussions to expand the scope of our
investigations. In addition, we spoke individually
to specific industry representatives. Hub directors
and business development managers were also
consulted for their inputs.
Three response themes came out of this activity,
which we have used below to group our specific
recommendations:

If major industries are to invest, they must appreciate the game-changing
potential of quantum technologies to their business
Information about the potential benefits of quantum technologies must be tailored to the
interests and concerns of different major industries. Material must use clear sector-specific
industry language and explain the commercial impacts. There should be a targeted
campaign to bring industry on board. Project structure should enable large companies
to be involved in the programme with minimum complexity and overheads, particularly
when companies are not taking government funding as part of a consortium.

2

Major industries will invest in driving new product development
when they identify ‘proof of value’ rather than ‘proof of concept’
The sight of a single early prototype on a laboratory bench, showing that a concept is
feasible, is generally not sufficient to liberate significant investment from a large business.
Support is needed to take the prototype forward to demonstrate a working device in a
relevant environment, coupled with analysis of market scale and opportunity.

3

The UK must lead the world in creating a vibrant environment
for commercialisation of quantum technologies
The national programme should be actively led and directed to address opportunities
and barriers which affect economic success. The governance structure of the programme
should allow rapid access to funds to enable barriers to be overcome and progress to
be made quickly. The programme must build on the current levels of collaboration and
partnership which have made the programme a success to date. The programme should
address the issues of quicker access to intellectual property which are currently causing
great frustration within industry.

RECOMMENDATIONS
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If major industries are to invest, they must appreciate the game-changing
nature of quantum technologies to their business

A key factor in engaging with more large
companies in the National Quantum
Technologies Programme is simply raising
their awareness of the programme and of the
potential of quantum technology. This includes
making sure it is understood that the technology
is more than quantum computing, and that
there are many nearer term opportunities which
quantum can deliver. Companies which are
involved in the national programme are often
brought to the table by a ‘quantum evangelist’
within the company, excited by the potential of
new technologies and working to encourage
colleagues to explore applications within their
business. These are the regular representatives
who attend events and are key to spreading the

word within organisations. We received many
requests from these pioneers for clear messaging
and focused material from the programme,
aligned to a business’s own technical roadmap,
helping them promote quantum technology to
decision makers within their own organisations.
Such material will explain quantum in terms of
potential commercial impact rather than in terms
of atoms and photons. The programme partners
have a responsibility to explain what they are
doing in clear industry-understandable language,
and conversely the industry representatives
have a responsibility to explain their needs in
terms of problems to be solved or performance
specification required.

Delivering briefings to industry Board members on the opportunities presented by
quantum technologies actually works and should be continued.

RECOMMENDATION 1.1: NPL (and National Quantum Technologies Programme Hubs)
to organise a proactive campaign, building on current activity and working closely with
programme partner organisations, to promote the opportunities presented by the programme
to major industry and new entrants. This campaign should also encourage existing industry
participants to describe the benefits of engagement to others in their sectors and beyond.
An example of where programme level support for the National Quantum Technologies
Programme is required is in producing material which clearly articulates the commercial
potential of quantum technology in sector-appropriate language (impact, not technology;
business, not science).

RECOMMENDATION 1.2: That as part of the quantum programme, UKRI should establish

a specific programme support function / team for the National Quantum Technologies
Programme, responsible to an executive body with the responsibility to deliver the programme.

RECOMMENDATION 1.3: The programme support for the National Quantum Technologies
Programme, should create material, working with industry insiders, which describes the
programme activities in sector specific language, offering a blueprint for the application of
quantum technologies to promote the opportunities more widely and to draw in new players.
RECOMMENDATION 1.4: The programme support for the National Quantum Technologies
Programme should build on work undertaken in Phase One, to broaden the understanding and
engagement with the programme, including internationally and to the general public.

RECOMMENDATIONS
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Major industries will invest in driving new product development
when they identify ‘proof of value’ rather than ‘proof of concept’

One size does not fit all for innovation. No two
industry sectors operate in the same way in
relation to emerging technologies and there is
often a clear difference in approach to innovation
between companies even within the same
industry sector. Any new investment in the
accelerated demonstration and industrialisation
of quantum technologies should be business-led,
ensuring that the focus of innovation activity is
on delivering proof of value to industry.
In our experience, industry is not particularly
supportive of the idea of creating new
independent autonomous ‘innovation centres’
based on the co-location of staff from multiple
organisations. However, there is enthusiasm for

the government to invest alongside industry in
the technology readiness levels raising process,
enabling access to the wide range of skills and
facilities needed to accelerate industrialisation
of new products.
There should be active work on understanding
and developing models for the introduction of
quantum technologies in new applications. This
applications research should focus on clearly
defining the requirements and conditions for
a quantum technology to be applicable in an
area and how the quantum technology would
interface to any classical system involved, e.g.
as a hybrid solution.

The National Quantum Technologies Programme, with industrial companies and industry/
sector bodies, should focus on developing a clear description of the required outcomes for
innovation investment in each sector.

RECOMMENDATION 2.1: Innovate UK to work with industry and other bodies to agree
the outcomes and criteria for government investment in the acceleration of technology
developments, rather than define what an ‘innovation centre’ should be. Allow industry-led
consortia to propose what they see as best to demonstrate proof of value in a technology.
The programme should move from ‘proof of concept’ to ‘proof of value’ through tested
demonstrators that offer confidence to companies and investors, linked to a businessdriven market opportunity analysis.

RECOMMENDATION 2.2: Innovate UK to create grand challenge programmes, with industry
advising upon the scale and scope of projects to ensure the barriers to commercialisation can
be properly addressed with both state funding and industry co-investment.
Major industry must, in return, articulate the value propositions and capability
improvements which would make a significant difference to them, investing time on
roadmaps which combine technology push and market pull.

RECOMMENDATION 2.3: The programme support for the National Quantum Technologies
Programme to create and consolidate roadmaps, building on existing work in this area, to
present the expected outputs from the programme. These roadmaps will describe the strategy
and objectives for the various technology strands and act as the high-level plans for managing
projects and directing funds. These will fill gaps in the current supply chain and identify the
‘proof of value’ in a market opportunity.
Funding rules for collaborative projects should allow and encourage major companies to
take leading roles in projects, with no additional (perceived) red tape.

RECOMMENDATION 2.4: Innovate UK to create the mechanisms to encourage major

companies to engage fully with collaborative projects with minimum overheads, particularly
if the industry partner is not receiving government money.

RECOMMENDATIONS
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The UK must lead the world in creating a vibrant environment
for commercialisation of quantum technologies

The UK approach to the National Quantum
Technologies Programme is regarded worldwide
as a successful integrated model and has raised
the profile of the quantum initiative being
undertaken in the UK. That, in itself, is not
enough for large industries to invest in quantum
technologies. Some companies stated that they
will wait and then acquire whole capabilities
when they are mature. These are multinational
companies for whom decisions are not anchored
in supporting the UK unless it is the best place to
go for business advantage.

This suggests that creating all the necessary
conditions – accessible intellectual property,
a vibrant supply chain, supportive regulation,
access to test and validation facilities, access
to skilled people – as well being recognised for
our world class research; all play a key role in
attracting industry investment in the UK.
Industry feels that the programme will be greatly
improved in the future if it is led by an industryfocused director, assisted by an executive,
programme support and advisory bodies, with
the authority to direct funding, and be able to
respond rapidly to opportunities and issues
which arise during the programme.

Central to the process of accelerating innovation is to give organisations more freedom
to apply their allocated funds to any necessary activity. In addition, there needs to
be executive oversight to enable programme level decisions to be made to seize
opportunities at pace to accelerate commercialisation.

RECOMMENDATION 3.1: UKRI to establish an executive body with executive powers,

supported by appropriate advisory groups, to take the programme forward in Phase 2.
This body to have control over significant levels of funding, allowing support to be focused
directly at barriers or areas of opportunity at any point during the programme; also to
appoint a Director for the National Quantum Technologies Programme with a single point of
accountability to the CEO of UKRI.
The supply chain drives the bulk of new product development at this stage, adding
to national research and development investment levels, and it is critically important
that public investment continues to support at this level, as well as at the level of grand
challenges.

RECOMMENDATION 3.2: A proposed National Programme executive body to ensure that
there are suitable mechanisms to support innovation at all levels, taking advice from industry
groups. Programmes should be put in place to encourage and support entrepreneurship in
start-ups and spin-outs, as well as in scale-up of product and component manufacturers,
enabling the majority of product sales to be directed towards end users and system integrators,
not principally to the research base. One mechanism could be an always-open call for projects,
which would enable a rapid allocation of funds to address opportunities quickly and effectively.

RECOMMENDATIONS

Microtrap: A scalable manufacturable three dimensional ion trap

The National Quantum Technologies Programme should support the availability of
government facilities to help accelerate the industrialisation and commercialisation of new
products, in particular through establishing a test and evaluation capability which serves
the full programme.

RECOMMENDATION 3.3: NPL (with other UK quality infrastructure partners) to lead in

the development of testing capability for prototypes and new products based on quantum
technologies and to coordinate the delivery of testing as needed around the UK. This will
overcome significant barriers to early implementation, resulting in a rapid and higher return on
the investment in the National Quantum Technologies Programme, and help establish the UK
as a global leader in the commercialisation of quantum technologies.
Acknowledge the barriers to rapid commercialisation introduced by intellectual property
considerations, and give industry a voice on how to resolve them.

RECOMMENDATION 3.4: The Chair of the Quantum Technologies Strategic Advisory Board
to identify a group of representatives with intellectual property expertise from the Quantum
Technology Hubs, supply chains, major industries and government. This group should hold
the issue of intellectual property ownership and exploitation under continual review for the
programme and propose solutions which encourage rapid exploitation, while offering proper
recognition and reasonable return for inventive input.
The National Quantum Technologies Programme should support and enable training
at all levels, from apprentice to senior engineer. Skills development, working intimately
between research, supply chain and major industries is critical.

RECOMMENDATION 3.5: EPSRC to take responsibility for training scientists and engineers
within university courses through Centres for Doctoral Training, fellowships and other funded
positions. NPL to take responsibility for coordinating training for industry on quantum
technologies, including apprenticeships, taught classroom introductions to quantum, practical
training, and the opportunities for secondments to other organisations.

NEXT STEPS
Based on our discussions with major industries,
unlocking their investment alongside
government will be dependent on the
recommendations outlined in this document.

We look forward to discussing our findings to
date in more detail with industry colleagues
and other interested parties as we continue this
activity before further developing this paper
ahead of Autumn 2018 submissions and the
programme definition of the second phase of the
National Quantum Technologies Programme.
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