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Are we training right skills
for the future?



2030

WHAT IS TO CHANGE IN MAINTENANCE? 
AND WHAT WILL REMAIN?



WHAT WILL CHANGE IN MAINTENANCE? 

What Will Change
New Technologies in Maintenance
AI/ML + GenAI/LLMs
Digitalization + advances in CMMS/EAM systems, More Digital Twins + IoT
sensors, AR/VR, collaborative robots for maintenance support
More 3D printing + additive renovation

New Ways of Working
More risk management, risk-based maintenance, Reliability engineering, 
Master data governance, change management, integrated planning 
(production–maintenance–supply chain), 
Full Service and Performance-based contracts

New Assets
Robots, Automation, Advanced manufacturing equipment, Smart 
Infrastructure
Green Tech, Renewables, Batteries, Hydrogen infrastructure, Carbon
Capture, EVs and smart vehicles

Demographics & Workforce
Aging / booming population, Lack of personnel, Aging workforce, 
Skills gap, Skills mis-match, Skills shift
Remote/hybrid work, need for Digital literacy
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WHAT WILL NOT CHANGE?

What Will Change What Will Not Change
New Technologies in Maintenance
AI/ML + GenAI/LLMs
Digitalization + advances in CMMS/EAM systems, More Digital Twins + IoT
sensors, AR/VR, collaborative robots for maintenance support
More 3D printing + additive renovation

Core mechanical, electrical, safety principles
Hands-on troubleshooting and manual work

New Ways of Working
More risk management, risk-based maintenance, Reliability engineering, 
Master data governance, change management, integrated planning 
(production–maintenance–supply chain), 
Full Service and Performance-based contracts

Teamwork, collaboration, communication, safety
and security, Human–machine teaming, cyber-
security, collaboration with data/IT, production, 
SCM roles

New Assets
Robots, Automation, Advanced manufacturing equipment, Smart 
Infrastructure
Green Tech, Renewables, Batteries, Hydrogen infrastructure, Carbon
Capture, EVs and smart vehicles

Fundamental maintenance goals: 
reliability, efficiency, and safety; importance of 
asset lifecycle management, core principles of 
energy and asset management,
dealing with ageing and obsolete assets

Demographics & Workforce
Aging / booming population, Lack of personnel, Aging workforce, Skills gap, 
Remote/hybrid work, need for Digital literacy

Importance of teamwork, communication, 
leadership, Training and Education 
On-site presence for critical maintenance tasks



WHAT IMPACTS TO TRAINING CAN WE EXPECT?

What Will Change What Will Not Change Impacts on Training and Education
New Technologies in Maintenance
AI/ML + GenAI/LLMs
Digitalization + advances in CMMS/EAM systems, 
More Digital Twins + IoT sensors, AR/VR, 
collaborative robots for maintenance support
More 3D printing + additive renovation

Core mechanical, electrical, safety principles
Hands-on troubleshooting and manual work

Upskilling in AI/ML for predictive analytics, GenAI for 
documentation and knowledge sharing, CMMS/EAM 
software, use of AR/VR, robots programming and 
maintenance, digital twins and IoT training modules

New Ways of Working
More risk management, risk-based maintenance, 
Reliability engineering, Master data governance, 
change management, integrated planning 
(production–maintenance–supply chain), 
Full Service and Performance-based contracts

Teamwork, collaboration, communication, 
safety and security, Human–machine teaming, 
cyber-security, collaboration with data/IT, 
production, SCM roles

Risk management, risk-based maintenance, 
reliability engineering training, 
data governance, change management, integrated 
planning, contract management, cyber-safety, cross-
functional collaboration

New Assets
Robots, Automation, Advanced manufacturing 
equipment, Smart Infrastructure
Green Tech, Renewables, Batteries, Hydrogen 
infrastructure, Carbon Capture, EVs and smart
vehicles

Fundamental maintenance goals: 
reliability, efficiency, and safety; importance of 
asset lifecycle management, core principles of 
energy and asset management,
dealing with ageing and obsolete assets

Robots and automation programming and maintenance
New courses on green tech maintenance, renewable 
energy systems, and sustainable asset management

Demographics & Workforce
Aging / booming population, Lack of personnel, 
Aging workforce, Skills gap, 
Remote/hybrid work, need for Digital literacy

Importance of teamwork, communication, 
leadership, Training and Education 
On-site presence for critical maintenance tasks

Mentorship programs for knowledge transfer, digital 
literacy training, remote collaboration tools, virtual 
team management, and adaptability training for hybrid 
work environments



WHAT IMPACTS TO TRAINING CAN WE EXPECT?

What Will Change What Will Not Change Impacts on Training and Education
New Technologies in Maintenance
AI/ML + GenAI/LLMs
Digitalization + advances in CMMS/EAM systems, 
More Digital Twins + IoT sensors, AR/VR, 
collaborative robots for maintenance support
More 3D printing + additive renovation

Core mechanical, electrical, safety principles
Hands-on troubleshooting and manual work Need to keep up with news in AI/ML, 

predictive analytics,
GenAI for knowledge management –
people will talk to machines and ask
the manuals using LLMs, 
People will learn how to work with and 
program robots and new tech, and 
how to do maintenance for them, will
use AR and VR for training and to 
support the field work. 
Digital twins = forget the mundane
work with CMMS orders.

New Ways of Working
More risk management, risk-based maintenance, 
Reliability engineering, Master data governance, 
change management, integrated planning 
(production–maintenance–supply chain), 
Full Service and Performance-based contracts

Teamwork, collaboration, communication, 
safety and security, Human–machine teaming, 
cyber-security, collaboration with data/IT, 
production, SCM roles

New Assets
Robots, Automation, Advanced manufacturing 
equipment, Smart Infrastructure
Green Tech, Renewables, Batteries, Hydrogen 
infrastructure, Carbon Capture, EVs and smart
vehicles

Fundamental maintenance goals: 
reliability, efficiency, and safety; importance of 
asset lifecycle management, core principles of 
energy and asset management,
dealing with ageing and obsolete assets

Demographics & Workforce
Aging / booming population, Lack of personnel, 
Aging workforce, Skills gap, 
Remote/hybrid work, need for Digital literacy

Importance of teamwork, communication, 
leadership, Training and Education 
On-site presence for critical maintenance tasks



WHAT SKILLS TO WATCH?

Skills Gap
Easy to spot

Skills Shift
New skills coming in

Skills Mismatch
Invisible – people are busy, not 
knowing they need other skills
than they have

Core skills 2025
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AI and Big Data

Technological literacy

Analytical thinking

Manual dexterity, 
endurance and precision



SKILLS TO BE REPLACED BY AI?

Manual dexterity, 
endurance
and precision
will not be
done by AI

But maybe
robots?

WILL BE REPLACED BY AIWILL NOT BE REPLACED BY AI



SKILLS TO BE REPLACED BY AI?

Work type / focus
Maint. 

Technician
Maint. 

Engineer
Reliability 
Engineer

Maint. 
Supervisor

Maint. 
Manager

Asset
Manager

Hands-on maintenance (wrench time) 40% 5% 5% 5% 0% 0%

Field inspections / gemba walks 15% 15% 15% 25% 10% 5%

Job preparation & logistics 25% 5% 5% 10% 5% 5%

Documentation & CMMS admin 10% 10% 10% 10% 10% 10%

Planning & scheduling (short–mid term) 5% 35% 10% 20% 15% 10%

Analysis, reliability & improvement 5% 20% 50% 10% 25% 30%

Coordination, meetings & stakeholders 5% 15% 15% 20% 35% 35%

Budgeting, contracts & procurement 0% 5% 5% 5% 25% 25%

Strategy, policy & governance 0% 5% 5% 5% 20% 30%

Training, coaching & people
development

5% 5% 5% 15% 10% 5%

Other (breaks, delays, admin overhead) 10% 5% 5% 5% 5% 5%

ROBOTS CAN HELP

AI CAN HELP



AI
IN MAINTENANCE PROCESSES



REBUILD WORK AROUND AI



NEW ASSETS TO BE MAINTAINED: ROBOTS IN INDUSTRY



ROBOTIC WAREHOUSES



ROBOTS IN 
PHARMACIES



AUTONOMOUS MOBILE ROBOTS ON THE SHOPFLOOR



Robots to be maintained
More work and higher qualification

for maintenance personnel

Robots for maintenace
Robots helping maintenance people

with inspections, etc.

Service robots for Facility 
Management

Cleaning, Logistics, Security…

ROBOTS TO BE MAINTAINED X ROBOTS HELPING MAINTENANCE



ROBOTS IN 
MAINTENANCE

https://www.jettyrobot.com/cs/home

https://www.jettyrobot.com/cs/home


ROBOTS IN 
MAINTENANCE



Prevention, inspection
and cleaning: ANYmal



Inspection and maintenance:
Boston Dynamics in Deutsche Bahn

Click to see: 
https://www.dbcargo.c
om/rail-de-en/logistics-
news/walking-robot-

for-train-maintenance-
11863464 
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SERVICE ROBOTS FOR 
CLEANING 
IN FACILITY 
MANAGEMENT

https://sebotics.com/tn70-reinigungsroboter/
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DIGITAL MAINTENANCE PROCESS DIGITAL TWINS OF ASSETS, BUILDINGS AND CITIES 
twinzo



DIGITAL 
TWINS FOR 
TRAINING



2030
This age group will become 
the main workforce in the economy

By 2030 in CZ the number of people
aged 50-65 will rise by 17 %

Projection of population for 2030 in Czechia

Men Women

thousands thousands
age

DEMOGRAPHICS
PEOPLE DO MATTER!



2030
People aged 50-65

will be the main workforce group
in Europe

100+

95

90

DEMOGRAPHICS
PEOPLE DO MATTER!



DEMOGRAPHICS SAUDI ARABIA
How people age and retire

50-65 in 2020



DEMOGRAPHICS SAUDI ARABIA
How people age and retire

50-65 in 2030



DEMOGRAPHICS SAUDI ARABIA
How people age and retire

50-65 in 2035



DEMOGRAPHICS SAUDI ARABIA
How people age and retire

50-65 in 2035
Transfer of Knowledge



DEMOGRAPHICS EGYPT
How people age and retire

No gap of headcount, but what 
about skills and qualifications?

Most of the 
people in 

Egypt are 0
years old



DEMOGRAPHICS EGYPT
How people age and retire

No gap of headcount, but what 
about skills and qualifications?

Transfer of
Knowledge 
still important

Most of the 
people in 

Egypt are 0
years old



2030
People aged 50-65

will be the main workforce group
in Europe

100+

95

90



NEW ASSETS AND 
TECHNOLOGIES

WHY DO WE EVEN TRAIN PEOPLE?

DEVELOP PEOPLE RETAIN PEOPLE

TRAINING IN LINE WITH STRATEGIC GOALS

KNOWLEDGE TRANSFER 
BETWEEN GENERATIONS

RETAIN KNOWLEDGE

PREVENT FLUCTUATION



UP-SKILL AND RE-SKILL
WAYS TO DEVELOP PEOPLE

Training and workforce aspects
•Training impacts mention topics (AI, green tech, IoT) but not target 
roles, expected proficiency levels, or assessment methods, so they 
are hard to operationalize.​
•There is no structured reskilling path for technicians, planners, 
engineers, and managers, nor any mention of certification standards 
(e.g., ISO 55000, reliability certifications) that tie into asset 
management maturity.​
Improvements
•For each training item, define: primary audience (frontline 
technician, supervisor, reliability engineer, asset manager), learning 
depth (awareness, practitioner, expert), and validation (on-the-job 
demos, exams, certificates).
•Add a “Career pathways” element: e.g., technician → reliability 
technologist → data-savvy reliability engineer; highlight integration 
of asset management standards and safety certifications.

NOT EVERYONE NEEDS TO BE A MANAGERUPSKILL OR RESKILL?

A structured reskilling/upskilling path shall be defined for all maintenance roles: 
Technicians, Planners, Engineers, Managers… 



AI-
powered
learning

WAYS OF LEARNING DELIVERY

BLENDED 
LEARNING

On the job
training

Lectures

Online 
e-learning

AR/VR 
training

Site visits

Digital 
Twins for
training

AR-led 
instructing

Coaching

Exchanges

Mentoring

Case 
studies

Conferences
and events

Workshops

Communities
of Practice

Internships

Simulators

Microlearning
and nibbling

Hackathons



Tansfer of Knowledge
AR-powered field work

https://lumnio.com/en/

https://youtu.be/K-WkP1ynUpc


LUMNIO: AR-powered field work

https://lumnio.com/en/



LUMNIO: AR-powered field work

https://lumnio.com/en/



LUMNIO: AR-powered field work

https://lumnio.com/en/



LUMNIO: AR-powered field work

https://lumnio.com/en/



GOOD PRACTICES 
FOR SETTING UP A TRAINING PROGRAMME

Help people want learn
Motivate for engagement

Learn, apply, reinforce
What is not applied is forgotten

Hands-On and
Simulation Training
Practical experience is essential 
for maintenance roles.

Get leaders on board
Lead by example

Validate and certify
Get your staff certified!

Measure impact
Measure to show progress

Assess training needs
Skills needed vs Skills people have

Leverage AI + Digital Tools
for more effective learning

Offer Blended Learning for

higher engagement and outcomes

Continuous Learning
Personal upskilling path for everyone

Mentoring and Peer Learning
Knowledge transfer from seniors
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Empathy

Presence

Oppinion

Creativity

Hope

Empathy and emotional intelligence. AI may be able to detect emotions, but humans 
can create a meaningful connection and share what the person is experiencing. 
Occupations such as social work and education illustrate this well.
Presence, networking, and connectedness. Roles in nursing and journalism reflect 
the importance of physical presence in building connections, fostering innovation, and 
collaborating with colleagues.
Opinion, judgment, and ethics. Humans can navigate open-ended systems, such as 
the legal profession and the science industry, whereas AI struggles to grasp concepts like 
accountability and responsibility.
Creativity and imagination. Humor, improvisation, and “the visualization of possibilities 
beyond reality,” as the researchers put it, remain uniquely human abilities. They are 
especially valuable in design work and scientific work.
Hope, vision, and leadership. Grit, perseverance, and initiative further embody the 
human spirit. This means taking on a challenge despite long odds of success, such as 
starting a new company.

HUMANS CAN STILL DO THINGS AI CANNOT
Loaiza and Rigobon outlined five groups of human capabilities, 
represented by the acronym EPOCH.



Wrench time – more preventive/predictive work, less repairs

Diagnostics – more sensors, IoT, data from machines, RCA, FMEA

Data work – master data, asset register, data analysis, BI

Digital Twins – digital models, shadows and twins of Equipment

Robots and automation – more robots to maintain

Robots in maintenance – more robots to help with maintenance

Asset Management – performance-based & full-service contracts

Cooperation – manufacturer-vendors-suppliers-contractors

Digitalization – more digital, CMMS, EAM, new tools AR, AI…

AI – from computer AI to Physical AI, intelligent devices, humanoids

Main changes?



EPOCH
Empathy
Presence
Oppinion
Creativity

Hope
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