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THE
RESEARCH

As the Up-Skill project enters
its final year, we reflect on
the journey so far. Over the past
two years, we’ve supported nu-
merous firms in their transfor-
mation and innovation efforts,
while gathering extensive ob-
servational and interview data—
amounting to hundreds of thou-
sands of words. Now, our focus

shifts toward analysis, training
engagement, and ensuring the
project’s lasting impact and le-
gacy.

In the months ahead, we’ll be
crafting a book and other pu-
blications to capture our expe-
riences and insights into the
“Strange Mixed Ecologies” of
contemporary manufacturing in

Europe and the UK. These ou-
tputs will explore evolving con-
ceptions of skill and the uneven
emergence of the Industry 5.0
mindset. Additionally, we aim
to make our findings interacti-
ve and accessible through the
Al-driven Up-Skill platform.
Exciting developments are on
the horizon—stay tuned!




PROJECT
PROGRESS

EMPOWERING HUMAN SKILLS: A COLLABORATIVE APPROACH TO

TECHNOLOGY AND WORKFORCE INTEGRATION

Chris Land @
Mike Hepworth e

ffective leadership requires

managers, especially within
SMEs, to understand the techni-
cal and economic implications
of technology adoption while re-
cognising the irreplaceable value
of human craftsmanship and
experience. This nuanced pers-
pective redefines the role of di-
gital tools, not as replacements
but as collaborative assets that
augment human capabilities and
contribute to organisational resi-
lience and innovation.

Mike: Chris, could you begin
by explaining the approach to
skills development in Industry
5.0, particularly in regard to
both frontline and management
roles?

Chris: In Industry 5.0, skills de-
velopment isn’t just about digital
proficiency for frontline workers;
it’s about enhancing the human
component—what we might call
the ‘biotic element’ in a cyber-phy-
sical system—across all levels, in-
cluding management. While front-
line workers do need digital skills
for integrated cyber-physical sys-
tems, for example to access and
analyse data from sensors or from
Programmable Logic Controllers

In the context of Industry 5.0, skills development is not solely fo-
cused on equipping frontline workers with digital competencies;
it also seeks to deepen the integration of human abilities within
cyber-physical systems at every level of a business. This conver-
sation between Mike Hepworth from KNEIA and Chris Land from
Anglia Ruskin University highlights the evolving needs of mana-
gement in this new industrial era, where the human element is not
replaced but empowered by technology.

(PLCs), managers also require a
better grasp of the technologies
themselves. As a minimum they
need to understand what a tech-
nology can do, and at what cost.
Particularly in SMEs, managers
and owners often lack the knowle-
dge to evaluate the economic
and social, as well as the strictly
technical, implications of innova-
tion. For instance, understanding
how a new technology affects the
business requires more than ba-
sic Return on Investment metrics;
it demands a broader perspective
that includes strategic expansion,
not just cost savings.

Mike: How do managers typi-
cally approach the cost-benefit
analysis of new technologies?

Chris: Many still rely on basic Re-
turn on Investment models, see-
ing technology as a straightforward
replacement for workers. They
might justify a €50,000 invest-
ment by equating it to the cost of
two entry-level salaries, assuming
they’ll cut staff to fund the upgrade.
However, if the goal is to augment
the workforce rather than repla-
ce it, managers need to think diffe-
rently, shifting to a mindset where
humans and machines work toge-
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ther, and where the human skills
of working with machines, and as
part of an integrated system, are
understood as an investment. Too
often the human employees are
treated as the most easily replaced
element in a system, but we have
repeatedly seen the value of hu-
man skills being under-apprecia-
ted by managers. This doesn’t just
affect staff morale, it directly im-
pacts the quality and consisten-
cy of production and, ultimately,
the firm’s competitiveness.

Mike: What challenges do mana-
gers face in fully understanding
these technologies and imple-
menting them effectively?

Chris: One of the major challenges
is the complexity of these techno-
logies and the specific skills they
require. Advanced tools like CAD/
CAM systems and 3D printers in-
volve more than just digital pro-
ficiency, they also demand skKills
for maintenance, operation, and
troubleshooting. Managers need
to be aware of these requirements
to ensure their employees are
adequately prepared to handle
and maintain these systems. The
promise of technologies is often
over-sold, so it is also easy to un-




derestimate the amount of fini-
shing work that is required on
components machined by a wa-
ter-jet cutter, or 3D printer. Often
these will need quite traditional
metalworking skills to finish the
product to an acceptable quality
but that can’t be captured fully in
the digital design.

Mike: Do managers sometimes
underestimate the skills already
present within their workforce?

Chris: Yes, very often. Managers
may view certain tasks as strai-
ghtforward, underestimating the
level of expertise required. For
example, they might assume that
mastering a task takes only a few
weeks, when in reality it could take
years. Producing a high-quality,
consistent product often requires
skills that are difficult to replicate,
and technology alone can’t repla-
ce the nuances of human crafts-
manship.

Mike: Could you provide an
example of where this misper-
ception might occur?

Chris: Well, take a manager ob-
serving a production process on
screen, through an enterprise sys-
tem, but not seeing it on the shop
floor. They might conclude that a
seemingly simple task could be
automated. However, something
like achieving a precise, polished
finish might demand skills acqui-
red over years and a tacit unders-
tanding of metallurgy and how the
grain of the metal shapes the pro-
cessing needed and the final pro-
duct. This is something a machine
alone can't replicate. This kind of
oversight can lead to errors in ma-
chine implementation, with quali-
ty issues emerging from an under-
valuing of human craftsmanship.

Mike: So even in highly automa-
ted environments, traditional
skills remain necessary?

Chris: Absolutely. For instance,
advanced 3D printing with pow-
der-bed technology involves hand-
ling fine powders, managing laser
fusion, and dealing with safety
hazards like fire risks. This isn’t
just about digital skills but also
hands-on expertise in machine
operation and maintenance. Di-
gital tools are critical, but they don’t
replace the need for technical, sa-
fety and maintenance skills.

Mike: How does this knowledge
gap impact businesses when
they implement new technolo-
gies?

Chris: When managers lack a
comprehensive understanding of
the skills required, it can disrupt
operations. Machines like 3D prin-
ters or CAD/CAM systems can ca-
rry out basic tasks, but they don’t
produce finished products inde-
pendently. After initial processing,
like cutting sheet metal, additional

manual refinement is often nee-
ded. Managers need to anticipate
both the digital setup and the phy-
sical finishing steps, or they risk
underpreparing their workforce.
Often this will mean listening to
workers, who have the hands-on
experience and skills, but too of-
ten there is a low-trust relations-
hip with operators and the more
distant managers are from the
shopfloor, the more likely they are
to trust abstract representations of
the work, rather than risk getting
directly involved in the physical
production themselves. This can
lead to over-estimating what new
technology can really do.

Mike: What mindset should ma-
nagers adopt to align with the
goals of Industry 5.0?

Chris: Managers need to shift
from a replacement mindset to a
collaborative one, where human
skills and automation work to-




gether. Industry 5.0 isn’t about
replacing people but rather em-
powering them with advanced
tools. Recognizing the importan-
ce of hands-on maintenance,
troubleshooting, and adaptability
is crucial for keeping automated
systems efficient and productive.
Upskilling should start with mana-
gers themselves—they need digi-
tal literacy and the ability to appre-
ciate both the technology and the
strengths of their workforce. What
we usually call the ‘soft skills’ of
management are just as important
as the hard skills like coding.

Mike: Are there specific appli-
cations where this collaborati-
ve model is especially success-
ful?

Chris: Yes, agriculture is a good
example. A mobile robot can su-
pport human workers by collecting
strawberry punnets for example,
lightening their workload. Howe-
ver, the delicate task of picking
strawberries still relies on human
skill. Here, robots enhance pro-
ductivity by working alongside hu-
mans rather than replacing them.

Mike: And for customized pro-
duction, what approach do you
recommend?

Chris: For companies focusing
on high-quality, customized
products, partial automation is
often the best approach. Techno-
logy can handle repetitive tasks,
allowing skilled workers to focus
on craftsmanship. This aligns

with Industry 5.0’s goal to en-
hance, not replace, human capa-
bilities.

Mike: What are the main recom-
mendations for policymakers
and industry leaders to support
this transition?

Chris: Investing in management
training is essential. Managers
must lead this shift with a collabo-
rative outlook, where technology
enhances rather than replaces hu-
man skills. Policies should prioriti-
ze adaptable strategies tailored
to different industries, supporting
both quality and process flexibility.
This helps Industry 5.0 preserve
and strengthen Europe’s skilled
workforce. Given the complexity
of new technologies, and the rate
of change, however, it is unrea-
listic for all managers in SMEs to
keep fully abreast of these chan-
ges. For that, we need further
investment in intermediary orga-
nizations, like The Welding Insti-
tute, where cutting edge research
combines with practice, and can
work alongside businesses to find
the right solutions for them, taking
into account the social and econo-
mic factors of production, as well
as the technical.

Mike: Are there additional skills
that managers should develop
to adopt Industry 5.0 princi-
ples?

Chris: Yes, managers should un-
derstand workforce skills, the

limitations of automation, and
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the maintenance needs of new
technology. They must also create
an adaptive and secure environ-
ment around new tech. Cyberse-
curity, for instance, is crucial—
especially for SMEs, where basic
lapses, like visible passwords, can
pose significant risks. Awareness
of cybersecurity and workforce
retention skills will become increa-
singly important, and these are
nearly always about the human,
rather than technology per se.

Mike: Is this especially relevant
for SME managers?

Chris: Yes, most definitely. SME
managers often lack dedicated
HR resources, so they need both
technical and HR skills to recruit
and retain talent in the digital age.
Organizations like the Chartered
Management Institute could su-
pport SME leaders by offering trai-
ning to help them identify skill gaps
and adopt proactive Industry 5.0
practices.

Mike: So, it’s essential for SME
managers to possess a broad
skill set?

Chris: Exactly. To harness new te-
chnologies effectively, managers
need a well-rounded understan-
ding of both people and techno-
logy, enabling them to maintain
productivity, safety, and quality. By
blending human expertise with
advanced tools, Industry 5.0 has
the potential to reshape manufac-
turing in a way that is beneficial to
both employers and employees.




SUMMARY REPORT: LESSONS LEARNT FROM THE UP-SKILL CASE

STUDIES

A new report, led by Anglia Ruskin University, provides a detailed examination of the implementation of
digital technologies across various manufacturing firms. The report synthesises lessons learned from
multiple case studies, highlighting the complexities and challenges faced by organisations in adopting

new technologies.

he report begins by discussing

the organisational contexts in
which new technologies are intro-
duced.Contrary to the pristine, hi-
gh-tech images often associated
with Industry 5.0, the reality is a mix
of old and new machinery, human
skills, and established work practi-
ces.This “mixed ecology” creates
a unique environment where new
technologies must coexist with
traditional methods. For instance,
one company retains old machines
due to their reliability, while another
integrates new technology into a
cramped workspace filled with per-
sonal and professional artifacts.

READ THE ENTIRE ARTICLE HERE

ETHNOGRAPHIC INSIGHTS ON TECHNOLOGY AND MANAGERIAL

ROLES IN MANUFACTURING COMPANIES

In recent ethnographic case studies conducted by Anglia Ruskin University and documented in the report
titled “Detailed Case Study Ethnographic Notes,” researchers investigated the impact of digital innova-
tion on manufacturing companies navigating Industry 5.0’s unique challenges and opportunities.

hrough the lens of technologi-

cal change, the report unders-
cores how digital advancements
reshape the roles and skills re-
quired within manufacturing
environments. Contrary to some
common assumptions, the studies
reveal that the true pressure point
for adopting these innovations suc-
cessfully lies not within the work-
force but within the management’s
preparedness and adaptability.
The companies studied each face
unique challenges and employ di-
verse strategies in their approach
to digital transformation.

READ THE ENTIRE ARTICLE HERE


https://www.upskill-horizon.eu/news/summary-report-lessons-learnt-skill-case-studies
https://www.upskill-horizon.eu/news/ethnographic-insights-technology-and-managerial-roles-manufacturing-companies

NEWS &
UPDATES

UP-SKILL PROJECT
Q&A WITH MITC’S
JENS VON AXELSON

We took some time to speak about
the Up-Skill project with Jens von
Axelson from Sweden’s Malarda-
len Industrial Technology Center
(MITC).

TWI has been working alongsi-
de project partners including the
MITC to develop a better unders-
tanding of how the collaborative
integration of human employees
with machine-based skills can be-
nefit industry and manufacturing.

READ MORE

JOIN THE
INDUSTRY 5.0
PLATFORM

A very important task for Bridges
5.0 is to build a one-stop platform
for learning, knowledge exchange
and dialogue, absorbing and as-
similating knowledge from across
the Industry 4.0 & 5.0 spectrum.
And now you can be part of it.
We've already curated a subs-
tantial knowledge bank covering
several Industry 5.0 dimensions,
and over the coming weeks and
months we’ll be expanding...

READ MORE

PRESENTATIONS AT 2ND EUROPEAN
SYMPOSIUM ON ARTIFICIAL INTELLIGENCE IN

MANUFACTURING

Bridges 5.0 partner Dr Alexios Pa-
pacharalampopoulos (University
of Patras) presented two papers
at the Symposium on 16th Octo-
ber 2024: Digital Twins in manu-
facturing processes under Indus-
try 5.0

Digital Twins are virtual models
of manufacturing processes that
can help improve efficiency and
performance. They can optimise
operations in real time and provi-
de feedback or even control the
processes directly. Their ability
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to adapt makes them useful for
handling uncertainty by estimating
certain parameters or managing
processes in a reliable way.
However, with the rise of Industry
5.0 — a new phase of industrial
innovation—it is important to ex-
plore how this will impact the use
of Digital Twins. Industry 5.0 focu-
ses more on human involvement,
aiming to include and empower
people, while also...

READ MORE



https://www.twi-global.com/media-and-events/press-releases/2024/up-skill-project-qa-with-mitcs-jens-von-axelson
https://bridges5-0.eu/presentations-at-2nd-european-symposium-on-artificial-intelligence-in-manufacturing/
https://bridges5-0.eu/join-the-industry-5-0-platform/

RELATED
PROJECT

PROSPECTS 5.0 - PROGRESS TOWARDS INDUSTRY 5.0: ASMART
STUDY ON ANALYSIS AND IDENTIFICATION OF PRACTICES, DRIVERS,
SUCCESS FACTORS AND OBSTACLES OF TRANSITIONS TOWARDS

INDUSTRY 5.0

l/

ROSPECTS 5.0 is a project fun-

ded by the European Commis-
sion’s Horizon Europe programme,
aimed at accelerating the transition
to Industry 5.0.
The project focuses on enhancing
the adoption of Industry 5.0 princi-
ples and practices among compa-
nies, local innovation ecosystems,
SMEs, start-ups, scale-ups, and
various industrial sectors and seeks
to provide practical guidance, tools,
and solutions to help industry stake-
holders overcome barriers to transi-
tioning to Industry 5.0.
Key aspects of the project inclu-
de fostering collaboration between
companies, universities, research
centres, and government agencies

Y PROSPECTS

-

Fundedby

to co-create new solutions and in-
novations, improving individual
skills and mindsets, studying pilot
projects to test and validate new
technologies and business models,
measuring the impact of Industry
5.0 on various operations, and rai-
sing awareness about its benefits
and opportunities.

PROSPECTS 5.0 is based on re-
al-world examples from 14 use-ca-
ses across different countries and
six industry sectors: manufacturing,
IT service, education, energy, avia-
tion, and automotive. These sectors
are significant drivers for the adop-
tion of Industry 5.0 and are crucial to
the European economy.

The project aims to create a mea-
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ningful impact in the short, medium,
and long term, benefiting a wide
range of stakeholders and beco-
ming a reference point for future
research and policy development
on Industry 5.0 and invites exter-
nal contributions through various
activities, including participating in
the Industry 5.0 Community of Inte-
rest, contributing to the Industry 5.0
Wiki, and learning from Industry 5.0
assessment reports and the PROS-
PECTS 5.0 platform.

Learn more >
https://prospects5-0.eu/

PROJECT PRESS RELEASE [ > ]



https://prospects5-0.eu/
https://prospects5-0.eu/download/prospects-5-0-project-first-press-release/?wpdmdl=3890&refresh=6745a674898f61732617844

UPCOMING
EVENTS

FRESH THINKING LABS WEBINAR - ACTION
RESEARCH FOR WORKPLACE INNOVATION:
COGENERATED METHODOLOGY/METHOD TO
DEVELOP THE MEANING OF WORK IN FIRMS

Unai Elorza (Mondragon University) and Miren Larrea (Orkestra-Bas-
que Institute of Competitiveness, University of Deusto)

January 31st, 2024 - 11am CET

he Provincial Council of Gi-

puzkoa, the government of
one of the three provinces of
the Basque Autonomous com-
munity, initiated in 2020 a de-
liberative process using action
research to determine, through
the discussion with representa-
tives of firms, firm associations
and universities what the core
challenges of work would be in
the future. The main conclusion
was that the government should
initiate innovative policies to
help firms make work meaning-

COMING UP

ful, as this would be a key di-
mension of the wellbeing of indi-
viduals and the competitiveness
of firms.

In the presentation we will ela-
borate on action research as a
methodology for this process,
the collaborative governance
arrangement to facilitate the co-
llaborative work of government
with firms and one specific case
of a firm that has worked with
this methodology.

EVENT WEBSITE

IN THE NEXT EDITION!

In the fourth edition of the Up-Skill newsletter, we will provide more
updates on the project’s progress with reports on the design of hard-
ware and software training manuals and how effective the implemen-
ted hardware and software at the case study organisations have been.
We will also provide news and updates on Industry 5.0, related pro-
jects, events, and much more! Don’t forget that you can stay up to
date by following our channels on LinkedIn, X and YouTube and the
news page on our website.

@

www.upskill-horizon.eu

& info@upskill-horizon.eu @ @UPSKILL _HORIZON

X @UPSKILL_HORIZON

in up-skill-project

WORLD CLASS
DIGITAL
TRANSFORMATION &
INNOVATION 2025

Frankfurt, Germany and Online

5th — 6th March 2025

hrough a mix of case-study pre-

sentations, interactive roundta-
ble discussions, Q&A sessions and
hands-on workshops, you will gain
inspiring perspectives. The mul-
ti-stream format allows you to move
freely between the sessions. Create
your own personal agenda from the
case studies and interactive round
tables. If you can’t participate in the
conference onsite, you have the
possibility to get the insights of the
decision-makers via live streaming.

EVENT WEBSITE



https://freshthinkinglabs.com/webinar-programme/
http://www.upskill-horizon.eu
https://www.youtube.com/@UPSKILL_HORIZON
https://twitter.com/UPSKILL_HORIZON
https://www.linkedin.com/company/86789861/admin/feed/posts/
https://www.worldclassbusinessleaders.com/events/wcdt25
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