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Is Maintenance important ?

* In Europe, about 6 million people
work In technical maintenance

« Every year about 450 Billion Euro
IS spent on maintenance of
Industrial technological assets, with
an estimated reinvestment value of
10.000 Billion euro. A big part of
these industrial assets are based
In NWE.
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Is Maintenance important ? /4

* Replacement value of the industrial asset base
(ARV)
« BeNe: 700 billion EUR
* North West Europe: 4.000 billion EUR
« Contribution of industry in GDP:
« BeNe: 1.000 billion EUR
* North West Europe: 5.750 billion EUR
* Occupational group
« BeNe: 450.000 FTE’s
* North West Europe: 2.600.000 FTE's

Source: BEMAS More4Core Benchmark
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* In Belgium about 12% will retire in the next 10 years
* In The Netherlands about 23% will retire in the next 10 years

« Off course the main question is: will we be able to get new maintenance
personnel started in the next 10 years and how will we avoid a major loss of
knowledge & experience?
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HARDEST JOBS TO FILL

For the fourth consecutive year, SKILLED
TRADES vacancies are the hardest jobs to
fill globally. SALES REPRESENTATIVES are
in second place, followed by ENGINEERS,
TECHNICIANS AND DRIVERS.

Skilled Trade Workers (especially
chefs/bakers/butchers, mechanics and

electricians)

A * Sales Representative

Engineers (especially mechanical,
electrical and civil engineers)

— Drivers (especially truck/lorry/heavy
A goods drivers, delivery/courier drivers,
heavy equipment/construction drivers)

> .J—.. Management/Executives
(11 ]

(especially book keepers, certified
accountants and financial analysts)

i Accounting & Finance Staff

A %/i Office Support Staff

IT Staff (especially developers and
v programmers, database administrators,
and IT leaders and managers)

©.06.0,0.0,0.0,0.0,0

A h‘i Production/Machine Operations

l[[[

Source: ManpowerGroup” Talent Shortage Survey 2015
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TOP 10.J LOYERS ARE HAVING DIFFICULTY FILLING
1 | Skilled Trades >
2 | Sales sentatives
3 | Technicians
T —

4 | Accounting & Finance Staff

5 | Drivers

6 | IT Personnel

7 | Secretaries, PAs, Receptionists, Admin Asst. & Office Support Staff
8 | Engineers

9 | Project Managers

10 | Laborers
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Source: ManpowerGroup” Talent Shortage Survey 2015
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TOP 10 JOBS EMPLOYERS ARE HAVING DIFFICULTY FILLING TOP 10 YERS ARE HAVING DIEFICULTY FILLING
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(7| SkiledTrades > {1 | Skilled Trades >
Wgemem / Corporate) 2 | Secretaries, PAs, Receptionists, Admin Asst. & Office Support Staff
3 | Technicians < 3 | Technicians >
4 | IT Personnel 4 | Doctors & other Non-Nursing Health Professionals
5 | Engineers 5 | Management / Executive (Management / Corporate)
6 | Accounting & Finance Staff 6 | IT Personnel
7 | Sales Representatives 7 | Laborers
8 | Sales Managers 8 | Customer Service Representatives & Customer Support
9 | Drivers 9 | Engineers
10 | Doctors & other MNon-Mursing Health Professionals 10 | Sales Representatives
. J J
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Source: ManpowerGroup” Talent Shortage Survey 2015
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8114 Y1 Job vacancies in Flanders

6.624 job vacancies for one bottleneck job in 2015
6.624 vacatures voor één knelpuntberoep

ioor mtm | Bron: BELGA
HOME
=

BIZNIEU'

E
EAFE
E

* 6.624 job vacancies for

maintenance technicians.
(in 2015)

# 1 bottleneck job

4 of 10 vacancies not filled
after 3 months

Vlaamse bedrijven hebben vorig jaar liefst 6.624 vacatures geplaatst voor
onderhoudstechnici die machines monteren, herstellen en onderhouden.
Daarmee is het knelpuntberoep nummer één in Vlaanderen, schrijft Gazet
van Antwerpen. Bijna vier op de tien vacatures voor onderhoudstechnici zijn
na drie maanden nog niet ingevuld.
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Some figures from the VDAB report in 2016:

1.231 job vacancies for maintenance mechanics

808 job vacancies for maintenance electricians

1.915 job vacancies for technicians electromechanics

626 job vacancies for technicians in process & production

444 job vacancies for technicians in HVAC

2.623 job vacancies for technical supervisors & managers

BEMAS — Belgian Maintenance Association vzw-asbl



-4V ).Y Students getting a degree in maintenance

200

Number of school leavers with degree in maintenance in Flanders

450
400
350
300 Prof. Bachelor
250 Se-n-Se TSO
200 7de specialisatigjaar BSO
150 m 3de graad BSO
100

50

0 : e e [ ] — N
2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016
In 2015-16:

Record number of 424 graduates and school leavers in maintenance,
(with electromechanical skills).

Still only 17 % of the number of job vacancies !!!

BEMAS — Belgian Maintenance Association vzw-asbl



2114 V-.Y Conclusion

Technical education has strong levers:

» A purposeful and activity-oriented approach
« Alot of posibilities for specialisation

« Stimulating the sense of responsability

« Stimulating collaboration.

Certainly maintenance oriented education is future proof:
* Maintenance technicians are already in high demand on the labor market

« The world is getting more and more dependent of more complex technology ...

... Which needs te be maintained!

BEMAS — Belgian Maintenance Association vzw-asbl



MANPOWERGROUP EMPLOYMENT OUTLOOK SURVEY

WH E R will hiring be strongest?
will it be weakest?

How Are Employer Hiring Plans Changing?

Net Employment

Outlooks QUARTER-OVER-QUARTER
Taiwan+25% [N |
India +24% BELGIUM | YUNGARY| SWEDEN
ndias20% | as% | a5% | A5% SN,
Japans23% —
ungary <17% [N NOTABLE SHIFTS Unchanged 16%
_ Weaker 40%
Slovenia +17% [N INDIA | IRELAND | CZECH REP.
Guatemala+16% [N Y7% ¥6% Ya4%
United States +16% [N
New Zealand +15% [
Romania +15% _ Compared to 43 countries & territories surveyed for Q4 2016
Mexico +14% [N
Hong Kong+13% [ YEAR- OVE R-YEAR
CostaRica+12% ||
Bulgaria+11% | .
e SLOVENI. | BELGIUM | ROMANIA
Calnad: ‘:g A13% | AS% A 5% Stronger 48%
srael +
B NOTABLE SHIFTS Unchanged 9%
B Weaker 43%
Australia +9% INDIA TURKEY | SWITZERLAND
Botand 8% v19% | V6% | V3%
Singapore +9%
Slovakia +9%
. Compared to 42" countries & territories surveyed for Q1 2016
Colombia +8% * NOTE: Porfugal first joined the survey in 3Q 2016, so ils data is not included in the year-over-year companson..

BEMAS — Belgian Maintenance Association vzw-asbl



Y What is the consequence?

* Increased need for technician efficiency (HOTT / Wrench Time)
* Increased need for technician effectiveness (OTE)

* Increased need for worker Flexibility & Mobility

Ask

* Increased need for job retention

90% is satisfied with job !

2%

8%

* Higher wages ?
e More training ?

e Job satisfaction !

Give

Technicians @ asset owner Technicians @ contractor

BEMAS — Belgian Maintenance Association vzw-asbl



What Is the consequence?

Increased need for technician efficiency (HOTT / Wrench Time)
Increased need for technician effectiveness (OTE)

Increased need for worker Flexibility & Mobility

=> Need for SKILL TRANSPARANCY

BEMAS — Belgian Maintenance Association vz

wW-as
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Pile-up: key enabler for The European
Maintenance Skill Passport

Industries
Social partners

NQF
level of . credit transfer
qualification Learning system

More4Core

Mobility Key-competences
Framework Transferable Skills

Validation Outcomes Quality

assessment assurance
legitimacy

~ + Voctrdl
education



- euros
mobility and competence transparency MAINTENANCES

,‘E MAINTENANCE FOR
COMPETITIVENESS

European
Maintenance Skill

Passport EMSPass

René Strijbosch 21 February 2014

Brazant Devalapmant Agency

: Chamber of
WORLD CLASS PBOM ig Y §\")

5. Bax & Willems
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Existing products VIAINTENANCED

Skill Passport = 61 work tasks
Work tack baced for Maintenance Technician EQF level 4

in process industry
PileUp project

Learning Outcome

CEN 15628 European Standard
Maintenance-Qualification
of maintenance personnel

Wor@m% Scheduled in M4C: shut down Technician

18



-
EUPO6

ru
Unit 1 Title
He/she is able to......
a) Knowledge Skills Competence
He/she knows ... He/she Is able to... Hefshe |$O;espon5|ble
He/sheis able to......
b) Knowledge Skills Competence
He/she knows... He/she examines ... He/she monitors ...
He/she is able to......
c) Knowledge Skills Competence
Unit 2 Title
He/she is able to......
Knowledge Skills Competence




Lea rning Outcome (example)

Mount and dismount different types of bearings

EUI‘O%r
MAINTENANCE i

DRAFT version 201.3H13-12 — Plesse do not dsTbute

L earing Outcomes Maintenance Technician in the Chemical industr

o

Libaka g LB iveng Pidgeammne

Pl e

— EQF level 4

LO 1.1.1.1 | Bearing replacement

Lo 1.1.1 Mechanical maintenance and repair - Mechanical Assembly - Mechanical Power Transmizsions
Work taek: Mount and dismount differsnt types of bearings

Purpoze and | - correctly replace bearings In eguipment without damaging the bearing, the houslng nor the shatt

reauliant of = extend b=aring lf2span

the work taak: | - Imit vibration

Technobeglcal | - Difersnt types of beanngs with outer diameters ranging from 20mm 11 200mim

context: = DHfferent 100ls for [disjmownting bearings jpully, heating, freezing, hydraullc, Impact, press.._)

Learning Outcome:

Knowledge (theorefical + factual)
Scientific Context Theorefical confext

Skills / Abilities
practical + cognitive [= use of knowledge)

Competence: Role and level of
responsibility and aufonomy

- State relevant terminology and technlcal fargon for
bearings

- \gentify aifferenet types of beanngs (roder bearing , siiding
bearing, ...)

- Descrbe the different bearing (dis)mounting fechnigues
{pully, heating, freezing, hydraullc, Impact, press, ..

- HEW’QH e and |I11EI'|:ITE1E' DEﬂl'Iﬂg Identification numbers
and ploposs afemallve beanngs [Esing manufactures
catalogue)

* Determing the EPFI"EEHE tlerance and ™ LI-EJHg tha
sysiem of tollerances, deviations and fits (IS0 2B5 -
EN2D2B5)

= Calculate baanng IMetime (wsing manufacturer catalogue)
« Relate ip diferent types of bearng damage and thelr
posshle caUses

« [ Dils ymount beanngs using varous methods (pully,
heating, freezing, hydraulle, Impact, press.._ )
autonamausly

+ Uise the spectlc bearng (@smounting] fools
autonamausly

' "n"EI'IT}' and measure e Internal DE'H'II'Ig ball ciearance
{radial and axial play)

+ Find the comect applicable technical Information In
manuais and standands -HIJTI:IHHITII:II.IE-H'

+ Salect suiable tools and use these tools In safe and
COTECt Way SUbonomoushy

Starter from school:

+ Execute 3ll necessary work si8ps autonomausly
+ Follow the (safety) Instructions of a work permE
+ AsSWTE responsibliity of hisher own safety

« Zoordinate hismer own work scheoule

+ ASEWTHE responslbliity of the cost eMclency of
hisMer own work

+ Monitar the quallty of RisMEer own work

» Report on the executed work

Exparien ced:

» Instruct & [contractor) team on all Necessary work
steps awlonomously

+ Monitor that the [safety) Instructions of a wark
permiit are foliowed by all members of a (contrachor)
f2am

+ ASElEme responsinlity of hisher own safsty and of a
{contractor) team




ECVET basics

MEMORANDUM OF UNDERSTANDING

Learning context / country A

Learning context / country B

Validafion Recognition Accumulafion

#L.0.m Liarning Qubcomas

/7NN euros

MAINTENANCE R

* Learning
outcomes

e Unit based
e Mutual trust



European Maintenance Qualification

euro

MAINTENANCE

S

o
nJ

recognition

European Maintenance Skill Passport
European Maintenance Profile Family Tree

*

European Qualification Structure i

European Certification = f

Recignition of Skills and Competences - =
ecverT

Comparison ofSkills and Competences cmemcessmenie

Vocational Education & Training
f-
“

National Qualification Structure

National Certification
National recognition of skills and competences

National Education and Training
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Learning Outcomes vs Worktasks MAINTENANCE R
Learning Outcomes Work task European Maintenance
PileUp Function X Skill Passport

LO1.1 LOx LO x LO x

LO x LO x LO x LO x

LO x LO x LO x LO x

LO x LO x LO x LO x

LO x LO x LO x LO x

LO x LO x LO x LO x

LO x LO x LO x LO x

LO x LO x LO x LO x

LO x LO x LO x LO x
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Worktasks vs EMSPassport MAINTENANCER

Work task
Function X

O needed skills

not needed skills

. missing skills

Personal
European Maintenance
Skill Passport

N\ N\

O 0O QO 0 ® O
00 O Q0 O 00 O
3% | |33 || 30
OO0 OO0 OO0
Q0 o) 00
OO OOO OO0

\ \

match overqualified underqualified
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European Maintenance Profile Family Tree maINTENANCER

European Maintenance Profile Family Tree

Maintenance Supervisor Maintenance Engineer

Maintenance Manager

Field Supervisor E/I Engineer Manager

Field service management
coordinator

E/I Supervisor

Construction Manager

Viaintenance ceanlng

. Area Reliability Engineer
supervisor

Contract Coordinator

E; echnician Guidance &

Control

Service technician

generators/motors

gent order rocessmg

Service

Mirror welders

Upper fitters
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Example ICT branch MAINTENANCE @

EUROPEAN ICT PROFILE FAMILY TREE

SERVICE &
OPERATION

BUSINESS
MANAGEMENT

TECHNICAL

DEVELOPMENT
MANAGEMENT

DESIGN SUPPORT

Generation 2: 23 EUROPEAN ICT PROFILES

Business
Informarion
Manager

ICT Operations

Manager

Quality Assurance
Manager

ICT Security
Manager

= Project Manager

o SErvice Manager

Business Analyst

g Systems Analyst

Enterprise
Architect

Systems Architect

Developer

Digital Media
Specialist

Test Specialist

Database
Administrator

Systems
Administrator

Network
Specialist

Technical
Specialist

Service Desk

Agent

Account Manager

IC1 Trainer

ICT Security
Specialist

ICT Consultant



Example ICT branch
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Dimension 1

Dimension 2

3

6 e-Competences identified

Dimension 3

e-Competence proficiency levels

A.PLAN

B. BUILD

C. RUN

A.1.15 and Business Strategy Alignment

A.2. Service Level Management
A3, Business Plan Development
A4, Product or Project Planning
A5, Design Architecture

A6, Application Design

A.7. Technology Watching

A.8. Sustainable Development

B.1. Design and Development
B.2. Systems Integration

B.3. Testing

B.4. Solution Deployment

B.5. Documentation Production

C.1. User Support
C.2. Change Support
C. 3 Service Delivery

e-] to e-5, related to EOF levels 3-8
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Benefits the individual worker :

1. Increased mobility: the uniform interpretation of skills
2. Transparent value of diploma in the field of maintenance

3. Possibility to continuously upgrade and validate skills and
competences acquired through experience

4. increased personal safety
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Benefits for the employer / third parties :

1. Increased safety and reduced risks
verification if a certain employee or contracted maintenance worker has the
required set of skills and competences (LO’s) to execute a certain job or task.

2. Specify training needs
task based and exactly described in terms of knowledge, skills and competences.

3. Hire (foreign) maintenance workers without risks
thanks to the transparency and uniformity of well described and assessed LO’s,
the capabilities of a certain person are very clear.
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. Definition of the required skills must be executed on EU level —
validation on national level

. Not only skills must be determined. Also knowledge and
competence must be determined (= the complete Learning Outcome).

. The learning outcomes (knowledge, skills and competences) have
to be described in detail

. An European Maintenance Profile Family Tree makes clear the
various job titles are used. They can be compose of different LO’s
with different maturity levels. It is up to companies to define what
LO’s they need for a certain function.

. How can we make sure that it will be wide accepted in the
iIndustry?
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Thank you

Wim Vancauwenberghe
wvc@bemas.org
@MaintEvangelist

Free download of benchmark results:

http://bit.ly/M4CBook

BEMAS — Belgian Maintenance Association vzw -asbhl



PBEMAS

BRIDGE TO
WORLDCLASS MAINTENANCE & ASSET MANAGEMENT

open network not-for-profit member association
inspiration helps you to improve knowledge sharing

asset management maintenance reliability engineering

field service asset integrity energy management facility maintenance
online suppliers index lobbying training courses advice plant visits
certification promoting technical careers personal support
world class manufacturing competitiveness

www.BEMAS.org

Wim Vancauwenberghe - wwc@BEMAS.org - + 32 496 57 58 00
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