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Introduction
to the project

Many countries are now entering the stage of the Fourth
Industrial Revolution, also referred to as Industry 4.0, in
which technological advances enable significant changes
in the industry. Industry 4.0 will not only increase resource
and time efficiency but also change the way people work
and work is organized. For the purposes of our project, the
term Industry 4.0 is defined as the larger
transformation of work enabled by technological
advancements.
Universities of the Future (UoF) is a Knowledge Alliance
Project funded with support from the European
Commission through the Erasmus+ programme. UoF is
aiming to create a paradigmatic change in the way higher
education institutions, industry, and public bodies
collaborate around education for Industry 4.0.
The project is a 3-years duration initiative (started in
2018) aimed to address the educational needs arising
from Industry 4.0 in Europe by creating innovative
educational offers and resources. During the project
implementation, a group of 13 institutions from four
countries is promoting research in the core topics and
organizing collaborative events fostering the creation of a
community of practice for the development,
implementation, and dissemination of the outcomes.
The consortium produces three research-based reports
with a focus on education for Industry 4.0: state-of-the-art,
best practices, and a blueprint for the Universities of the
Future. Furthermore, the consortium is creating a Virtual
Teaching and Learning Factory for Industry 4.0. The
Factory provides a virtual platform for supporting the
piloting of new collaborative teaching and learning
activities around Industry 4.0, that are created as a part of
the project.

http://universitiesofthefuture.eu/
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Objectives of the Blueprint

The Blueprint aims to provide a strategic plan including actionable recommendations on how to
solve the educational challenges around Industry 4.0. It will give larger-scale strategic directions
and related actionable insights on how to prepare for Industry and Education 4.0.
The current version is an initial approach reflecting the findings of the research phase,
conducted mostly in Finland, Poland and Portugal, but considering the European and even the
global landscape. This includes the insights from the collaborative events implemented with
representatives of higher education institutions, industry, and public sector, as well as students.
The continuation of the UoF consortium activities will enable the continuous improvement and
further development of the Blueprint, with the objective of delivering a more robust and
validated version by the end of 2020.
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What the
blueprint is
based on

State-of-the-maturity on Education from an
Industry 4.0 Perspective

The report discloses the maturity level of
Finland, Poland, and Portugal, to drive the fourth
industrial revolution, through the lenses of
digitalisation (skills and technology) and
education. It also investigates the skills needed
for Industry 4.0, along with related societal and
industry challenges that need to be solved to be
able to fully adopt and benefit from Industry 4.0.
In Finland, digital skills are being integrated into
teachers and students curriculum. As a region that
greatly relies on ICT services economy, this is reflected
in the higher-than-average amount of STEM specialist
graduates. However, there is still a great demand for
people with STEM backgrounds in the job market.
There is a governmental push to develop digitalisation in
Poland through various Industry 4.0-related industryuniversity-public collaboration programs to build
infrastructure, promote digitalisation, and IT skills. These
collaborations are also aimed of training students and
industry on Industry 4.0 concepts as well as soft skills.
Portugal aims to address educational challenges as part
of its Indústria 4.0 plan, making technology education
more accessible and visible. While the country has a
sturdy ICT infrastructure and a high number of STEM
graduates, industry still has difficulty finding people with
the right competencies and practical knowledge.
Furthermore, high costs and lack of basic digital skills in
a large part of the population make information access
unequal.
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Best Practices in Education from Industry 4.0
Perspective

The report presents a set of best practices in
education on Industry 4.0 and derives learnings
from them. Those practices were chosen to cover
different geographical areas, stakeholders, types of
cases, and pedagogical trends, and benchmarked
using interviews and desk research.

What the
blueprint is
based on

Through the best practices, educational challenges
complementing those identified in the State-of-Maturity
report, are identified, and recommendations for improving
education are presented.
A total of 35 benchmarks divided into four categories by
their main organiser (governmental agency, industry,
higher education institution, and student / alumni
organization), and further into 10 subcategories by their
type (national strategy / initiative, workshop, course,
program, platform, university, network, training, company in
the field of education, and event), are presented.
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Industry 4.0 Challenges

Challenge 1: Lack of undestandiung of how to prepare for future work

Not knowing how to prepare for future work slows down the emergence of the envisioned future.
Work is becoming less tied to a place or time, and people are increasingly freelancing or working
within platform economies because of technological development. Knowing how to prepare for
future work requires an understanding of what the future work could be like, organisational
structures that allow for it to emerge, and the legislation to support it.
Labour and workforce legislation need to be updated to protect the new types of workers, and to
allow a new type of agile work to bloom. Additionally, rigid structures within corporations
prevent people from working in a flexible way, much like outdated legislation does.
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Industry 4.0 Challenges
Challenge 2: Lack of skilled workforce

Lack of skilled workforce negatively affects businesses and other organisations, and slows down
innovation that could potentially improve human lives and the environmental situation. Unequal
access to education is preventing enough people getting an education. Resistance to change is
a factor in too few people enrolling in new programmes, as well as hindering the creation of new
programmes.
The lack of skilled workforce manifests as specific challenges such as a lack of understanding
technology, a lack of knowledge of strategic use of information and a lack of abilities to create
new business models.

Challenge 3: Lack of vision on technology

The lack of vision on tech refers to the inability to understand the potential use cases of tech and
the impact that tech can have on people’s lives and the environment. The greatest cause for a
lack of vision on tech is the lack of a skilled workforce. The lack of vision is further amplified by
resistance to change, as people are unwilling to take steps away from their comfortable
situation, and homogeneous cultures, that tend to concentrate on one point of view instead of
looking at the bigger picture. The lack of vision causes an inability to choose and invest in the
right tech as well as an inability to achieve systems integration. In other words, the lack of vision
on tech is one of the central issues hindering the implementation of Industry 4.0.
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Skills needed for Industry 4.0

Domain-specific skills refer to

DOMAIN-SPECIFIC SKILLS
Engineering
Business and management
Design and innovation

the skills needed to perform a
specific professional occupation.
These skills are further divided
into engineering, business and
management, and design and
innovation specific skills.

TRANSFERABLE SKILLS
Transferable skills refer to the
skills that can be applied in
different settings and contexts.
These are the focus of this
Blueprint, as a set of domainspecific skills apply only to a
small part of the workforce,
whereas transferable skills can
be seen to be relevant across the
borders of professions.

Personal skills
Ability to learn
Tech literacy
Understanding the impact of technology
Digital skills
Entrepreneurial mindset
Project management skills and methods
Business thinking
Systems thinking
People skills
Problem-solving skills
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Evolution
Scenario

The challenges presented earlier need to be overcome, to
reach a world in which new ways of working are
supported both by employers and the societal structures
in place, to guarantee that there is enough of skilled
workforce who have an opportunity for continuous
learning, and to assure that people are able to understand
the effects and potential of technologies on societies and
on a sustainable world.

Imagining the Future
It is the year 2040, and after two decades of research
and learning by doing, Europe has reached a point
where Industry 4.0 is booming. The industry has taken
the new technologies to use and the technological,
economic, and social transformation are benefiting
society as a whole. Education is scalable, effective, of
high quality, and available to all. The governments
have developed Industry 4.0 enabling legislation for
new technologies, like autonomous systems, and
business models, including legal structures around
new types of work, such as platform economies.
A scenario present
alternative images of the
future, but are not a forecast,
as it is impossible to preview
a certain future. Scenario
planning aims to discuss the
effects of current decisions
on the future, thus helping
decision-makers to take the
right decisions concerning a
future vision.
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Reaching the desirable scenario in 2040

DOMAIN-SPECIFIC SKILLS
Engineering
Business and management
Design and innovation
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Recommendations
Creating a shared vision and a will to act
In order to effectively mobilise resources, it is beneficial to create national
strategies for developing the technology, complete with specific targets
and key performance indicators. Funds should be allocated based on these
targets. Governments should also consider the larger transformation of work
when creating those strategies and for society to successfully adapt to
Industry 4.0. Direct funding is needed not only for research but also for
education in industry 4.0-related areas. Further integration between
different players is needed to improve the understanding of what challenges
there are and how to efficiently solve them.
The human element is essential, as collaboration is key. The people who
come to work together should always establish common goals to reach
mutual understanding, which are two significant success factors that
enable collaboration for change. When people understand the inevitable
changes and what they entail, and what they themselves can do to be
prepared, they are likelier to accept the change and even become active
participants in it.

Supporting new ways of working
Through adjusted labour and workforce regulations, legislation must be
updated to ensure that it supports and protects innovative models of work.
Increased collaboration between public institutions and industry is needed
to gain insights into the state of technology and the corresponding societal
needs. Furthermore, citizens should engage in participatory democracy –
encouraging the regular participation of different players, bringing
together citizens and experts to influence policy and legislation.
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Recommendations
Ensuring a skilled workforce
As occupations change or disappear, employees are expected to have up-todate skills, and up- and re-skilling will be required for large segments of the
workforce. In this setting, flexibility and the ability to react fast are
requirements to stay relevant in a fast-paced world, based on technology.
Higher education institutions are uniquely positioned as a “neutral” space,
able to bring different individuals, companies and public sector
organizations together around meaningful projects. They should leverage
that position to build up their role as bridge builders, becoming a hub or
platform bringing all these players together. Developing closer
collaboration between HEIs and industry is for mutual benefit.
Timely updates of the educational programs are needed to ensure that
education is reactive to the needs of industry and society. To this end, more
collaboration is required across different types of borders to create frequent
dialogue and feedback loops between higher education institutions,
industry, and the public sector, without forgetting the students themselves.
A flexible mindset, that is, the openness to learn new skills, should be an
integral part of education, making people more aware of their own skills
development and learning opportunities. Peer-to-peer learning and intergenerational work are some learning strategies that can be encouraged to
promote lifelong learning.
Identifying the technological skills that will be needed in the future is
difficult, as they continuously change and evolve. However, increasing
people’s technological fluency leads to a higher level of baseline
knowledge, reducing the up-skilling effort needed when technologies
emerge and evolve (people from different study backgrounds will need to
make decisions regarding technology and its potential uses).
Teaching transferable soft skills is imperative. These are crucial in a world
where simple and repetitive tasks are taken up by automation and robots.
Teaching self-learning skills and promoting a flexible mind-set is required
to adapt to changing working conditions. It is also important to understand
one’s own professional impact, that is, the possibilities and impact
connected to one’s own field of studies. This could address both internal
impact (one’s own career choices), as well as external impact (impact of our
own decisions, for example, ethics and sustainability).
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Recommendations
Having a vision on and understanding the impact of
technology
Inclusivity helps equalize conditions, so everybody can benefit from
technological advancements. It is necessary to communicate a positive
message on how technology can be used for good to inspire people to join
a STEM-based field. This can be especially impactful when targeting
underrepresented groups in tech. At the same time, it is important to create
awareness of the importance and benefits that diversity can bring to the
industry and working life. This requires not only opportunities for interaction
with people from different backgrounds, but also, for the students to
understand its benefits and take advantage of the opportunities provided.
Clusters are useful for developing technology and enabling more efficient
information sharing, which in turn enables different stakeholders to be upto-date on a more holistic level. Creating more porous organisations, that is,
blurring the lines between the different entities, encourages the mobility
and exchange of people and information. It is good for a country’s
ecosystem to have several industry clusters of collaboration, as they are also
crucial for attracting international talent and for creating opportunities to
advance on one’s career.
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