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Fact box for Luxembourg 3rd Industrial Revolution , High Performance Computing and Digital Skills Bridge policy
initiatives

Policy Lever(s)
Develop a long term strategy for economic development with high level of participation of all public
and private stakeholders supported by transformational infrastructures and programs.

Funding Model Government funded with increasing industry contributions.

Public and private stakeholders, particularly industries with significant computational requirements
and high numbers of processes/roles suited to automation.

Concepts & Focus Areas
Develop the data economy through high performance computer capacity, competency center and
pre-emptive workforce skills planning.

Key drivers
Rapidly growing need for cutting-edge computing infrastructure in Europe and social risk with
increasing task automation.

Key barriers
HPC capital investments & rapid pace of technological advances, lack of awareness, limited
anticipation of company strategy for future skills and jobs.

Results achieved
It is expected that the initiatives will strategically position Luxembourg to maximize potential gains
from the Digital Transformation while minimizing the social impact of job automation.

Budget Project based

Uniqueness factor
European supercomputing hub + pre-emptive, public private partnership tackling digital skills
shortage and resulting social issues.

Value-added for policy-makers
A competence center pilot project will ensure proper evaluation mechanisms before replicating the
initiative elsewhere in Europe.

Implementation strategy Pilot project followed by later rollout/scaleup.

Expected Impact Dramatic boost to Luxembourg’s digital infrastructure and increase in workforce mobility.

Target audience(s)
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launch of a variety of ambitious and
innovative projects.

Quality of life – an Economic
development priority

A distinctive aspect of the strategy
was the recognition that economic
development does not occur in
isolation, but with industrial, social,
cultural and environmental
narratives, economic theory and
business practice all as relevant
factors. As such, the strategy
recognises that economic
development should be reconceived
within a broader frame that includes
and considers quality of life and
sustainability.

A major aim was raising awareness
of this, and preparing Luxembourg’s
economy and society for the impact
of megatrends and disruptive forces
that will affect it in the coming years
– notably, digitalisation, automation
and decarbonisation – as well as for
new economic models like the
circular and sharing economies.

A collaborative approach

The participation of many national
actors in one common effort was an
important factor in ensuring its
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The Grand Duchy of Luxembourg
embarked in 2015 upon a deeply
collaborative process for the
creation of a strategy to build on
the country’s existing record and
reputation as a digital and smart
Economy Leader of Europe. The
resulting work, known as the Third
Industrial Revolution strategy (TIR),
took a cross-disciplinary approach
to examining the future trends and
challenges to which Luxembourg
must respond, with input from
over 300 actors across
government, industry, academia
and civil society contributing
toward the preparation of the final
strategy study and accompanying
proposals.

Despite a long tradition of dialogue
between government, industry and
civil society, the process represents a
new milestone in the cooperative
governance of economic and social
development and precedes the

Executive summary success, and aligned well with the
“collaborative commons” approach
and open innovation paradigm
inherent to the TIR strategy. The
cross-functional participation was
organised across nine working
groups, comprised of six sector-
specific vertical pillars covering
energy, mobility, buildings, food,
industry and finance, and three
horizontal axes addressing economy-
wide considerations known as the
Smart Economy, the Circular
Economy and the Prosumers and
Social Model.

A digital society

The strategic goals outlined in the
TIR strategy position Luxembourg as
a flagship nation in the European
Union with regard to the build out
and scale up of a real, smart digital
society. To make the most of the
opportunities that come with such
fundamental change, Luxembourg
wants to strengthen its digital
capabilities and competencies, and
assist the firms and employees
within its borders to do the same. To
achieve this ambitious goal,
Luxembourg has decided to
implement two major flagship
projects: a High Performance
Computing (HPC) and Big Data

Source: http://www.troisiemerevolutionindustrielle.lu/wp-content/uploads/2016/11/TIR-Strategy-Study_Short.pdf

Figure 1: The third industrial revolution in Luxembourg
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competence centre and the Skills
Bridge toolbox, both of which align
with the ‘Smart Economy’ focal point
of the TIR strategy.

The High Performance
Computing and Big Data
Competence Centre

The central mission of the HPC and
Big Data competence centre will be
to satisfy the rapidly growing need
for cutting-edge computing
infrastructure and software
applications by deploying, at real
scale, HPC solutions in “application
test-beds”. Luxembourg first
presented the idea of a pan-
European approach to HPC to the EU
Council of Ministers in 2015, and
went on to take the lead role in an
Important Project of Common
European Interest (IPCEI) on HPC and
Big Data-enabled applications in
partnership with France, Italy and
Spain. In 2018, Luxembourg will
acquire a HPC with the power of one
petaflop per second, equating to
approximately one quadrillion
operations per second, with the
project managed by the Ministry of
the Economy, Luxinnovation and the
Luxembourg Institute for Science
and Technology.

Luxembourg’s digital value
proposition

This enhanced HPC capability will
improve upon Luxembourg’s
already-advanced IT landscape
enormously, with new service-
oriented components offering an
additional value proposition for
companies and investors and
complementing the wider European
supercomputing network in support
of ongoing Industrie 4.0 initiatives
across the whole economy. In
particular, the Big Data element of
the project will focus on developing
applications under the concept of
‘Smart Nation’, with intended use in
Luxembourg’s burgeoning Fintech

and space sectors, as well as

mobility, energy, construction, water

management, urban management,

agriculture and personalised

medicine.

Addressing HPC limitations

Historically, cost and access have

been the main obstacles limiting HPC

and big data facilities to use only by

large corporate and academic

entities. As such, one of the central

missions of the HPC and Big Data

competence centre will be to

improve access to HPC capabilities

for both public and private actors in

Luxembourg, with a particular focus

on small-to-medium-sized

enterprises (SMEs) and start-ups. It

is crucial that the penetration of

these technologies is maximised as

they significantly enable research,

innovation and new business

activities, and allow local

entrepreneurs facing ever-stronger

competition to adapt their products

and strategies, and gain footholds in

new markets around the world.

A data-centric mindset

The rapidly growing availability of

data, facilitated by the falling price

of its collection and rising

recognition of its value, necessitates

means of processing and analysis in

order to gain insights into how it can

be best applied. As such, companies

seeking to place big data at the

centre of innovative new business

models in order to remain globally

competitive will benefit hugely from

the presence of a competence

centre in Luxembourg, as will the

country’s already strong digital

culture and reputation as a

technology hub in Europe.
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Building on the work already done by

Luxembourg as part of the HPC and

Big Data competence centre project,

the European Commission has

launched a €1.3bn project to build

the world’s fastest supercomputer

by 2023, with the headquarters of

the presiding organisation, EuroHPC,

to be based in Luxembourg,

providing a further boost to the HPC

credentials of the country.

The Digital Skills Bridge
Toolbox

The Digital Skills Bridge toolbox,
initiated by the Minister of Labour is
a project aimed at assisting
companies and their employees to
transition to new jobs through a
unique upskilling investment. On a
broader level, the project will
address a number of skills-related
issues affecting the economy,
including the high cost of
recruitment, lower productivity and
missed growth opportunities related
to high and low skilled jobs
remaining unfulfilled, and the
introduction of new technologies
that will raise social risk for low-
skilled workers.

A preventative approach

Anticipating coming technological
changes and their impacts on job
and skill needs is a central tenet of
the project, as it informs future
decision-making with regard to
workforce planning.

Preliminary work undertaken in
Luxembourg indicates that most
companies struggle to identify the
skills portfolios they will require in
the coming years, meaning that they
are unable to target their
recruitment and learning and
development efforts accordingly.
This information is essential in terms
of helping companies and employees
plan for what their future skills
requirements will be, and how they
will get there.
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Focus on upskilling and mobility

Upskilling was identified early on as
a key focus area, given the difficulty
and expense of sourcing employees
with digital skills and qualifications in
the midst of a severe digital skills
shortage throughout Europe. It is
also an approach that gives
employees in industries or roles with
high-automation potential an avenue
for retraining and/or requalifying,
and allows employers to retain the
intrinsic knowledge and experience
held by existing employees.
Fostering workforce mobility in this
manner will help Luxembourg
minimise the inequalities between
the skilled and unskilled labour
forces that are often linked with
digitisation and automation and
provide a safe net for companies and
employees.

The consultative approach taken
toward the project involves
stakeholders from the public, private
and social spheres collaborating on
how best to address the issues of
future-skills-needs diagnosis and
maximising the mobility of those in
the workforce whose roles are at
most risk of automation. It
recognises that in order to take full
advantage of the opportunities
offered by the digital transformation,
businesses need employees with the
right skills, and that in the presence
of a severe digital skills shortage, a
different approach would be
required to facilitate an orderly
transition.

The concept of the Digital Skills
Bridge in practice involves
participating companies conducting
a skills audit to determine their
future needs, followed by involving
employees and unions in the
development of a plan to provide
both the company and its employees
with the required skills. If the
Company Skills Bridge plan is
approved by the Minister of Labour,

the company can apply for financial
assistance from the government for
costs associated with retraining and
and requalifying their staff. This will
allow companies to develop the skills
and profiles needed to meet their
strategic business objectives and
remain competitive, whilst allowing
employees to develop themselves
and their skills for the digital age.

Piloting the scheme

A 12 months pilot project and
involving approximately 600 lower-
skilled employees across the
banking, automotive and
transport/logistics industries will be
undertaken in Spring 2018, in order
to select, test and validate the
methodologies, services and tools
that will comprise the Toolbox. The
pilot will allow stakeholders to
establish and organise balanced
governance processes, share
experiences, and define the most
efficient funding mechanisms.

Luxembourg: High Performance Computing & the Digital Skills Bridge Toolbox

Source: Digital Transformation Monitor 2018

Figure 2: SWOT Matrix for Luxembourg HPC/BD and DSBT flagship projects

Opportunities

• A leading position on HPC and
future opportunities to follow
EuroHPC establishment.

• Potential for other nations to adopt
the Luxembourg Skills Bridge

• High level of innovation in
regulatory, technology and
education methodologies

Threats

• HPC business model risk

• International competition

• Market conditions that may impact
company participation rates in Skills
Bridge project.

Strengths

• Long term strategy embed into the
EU industry and digital
transformation Strategy

• State as driving force securing
substantial financial backing

• Broad, outward-looking consultative
approach with public, private and
social stakeholder involvement.

Weaknesses

• HPC very expensive infrastructure,
diverting funds away from other
potential uses.

• Currently reliant mostly on state
funds – question of longer term
sustainability.

Conclusion

Luxembourg’s approach to becoming a
smart nation, and embracing major
societal challenges by actively
involving and mobilizing stakeholders,
has already generated a wave of new
industry investment in excess of €500
million. Further cutting edge projects
are expected to boost the circular
economy, autonomous driving
technology and space resource
utilization, and to position
Luxembourg as a trusted data hub at

the center of the European Union.
Skills remain the major country
challenge in terms of transforming
these initiatives into sustainable
growth.
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