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The INSTRUCT project aitmsct at a market level by providing an operational framework and set of
services serving new generation of skilled and certified workers and fittees well agpaving the

way to legislative changes that overall will stimul#te demand for energy skslacross lifecycle and
supply chainsThe main objective of Task 2.2 consists in establishing a taxonomy of current training
offers in the field of energy efficiency within the European Union.

In the last decades indeed, policiés relation with our buii Sy @ANRYYSy (i Qa 9y SNE
Digitalisation and Occupational Safety and Health have been implemented, with a required impact on
skills. A metdramework is developed and aims at embracing a large set of training initiatinels,
associated qualificaan frameworks, with a focus on energy efficiency, digital skills Buidding
Information Modelling (BIM). The taxonomy provided in this deliverable aims to define the common
ground for INSTRUCT partners to address the demormtratlots, with a focusmtraining and skills
requirements.
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¢KS 9dzNRLISIY !'yAz2zy KIFI& RSY2yaGNI SR GKNRdAK G(KS
dZAf R 1 LI {{Affta AYAGAIFIGADSAO | & (ctaR sedor wokkers (2 &

with skills and knowledge needed to ensure building and renovation projects meet stringent energy

STTAOASYy O (EN®BpharBoMiBiasibry P049%The construction sector is affected by

structural changes that itwde internal changes in the structure of the population, but also by

increasing migration and mobility trendsloreover, the employment in construction represents a

large share of the overall employment in the Member States.

TheEuropean Centre for the Delopment of Vocational Trainif EDEFQMRighlighted in 2016 that

about 1 million new and replacement workers will be needed by 20Z6&ited in (European

Construction Sector Observatory, 20R0Fhe ame report highlights alsd K & a0 KS a1 At f a

construction are likely t©O K y3S (2 YSSG (GKS RSYISYTFRa ORSNIGG DNB S \F

In the meantime, there is a need to increase the EU and MS capacity to deliver adequate training to

cope with the growing demand.

Through its actions the European Skills Agéradms to achieve ambitious objectives by 2025 as
highlighted inFigurel.

Indicators Objectives for 2025 Current level (latest Percentage increase
year available)

Participation of adults

aged 25-64 in learning
during the last 12 month 50% 38% (2016) +32%

(in %)

Participation of low-
qualified adults 25-64 in

0, 0, 0,
learning during the last S 18% (2016) +oTh
12 months (in %)

Share of unemployed
adults aged 25-64 with a 20% 1% (2019) +82%

recent learning
experience (in %)

Share of adults aged 16-
74 having at least basic 70% 56% (2019) +25%
digital skills (in %)

Amongst the others, one can see the high ambition of the EQfter unemployed adultgin the age
25-64) with learning experienceand also to focus oiraining for low-qualified adults These
objectives completely align with the needs and gaps perceived nistaaction, and target several

I Extract from theCORDIS Results Pack presensome of the B-funded projects that have designed and
implemented  upskilling programmes available from https://op.europaeu/en/publicationdetail/-

/publication/11ec9f626222-11e8ab9c0laa75ed71al/languagen/format-PDF/sourcer1672294 Last
accessed February 5th, 2021.
2 European Skills Agenda. Information and table extracted from

https://ec.europa.eu/social/main.jsp?catld=1223&langld=&ast accessed February 5th, 2021.
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domains amongst which the digitalization, the enegdficiency (including highly efficient renovation)
and the OSH (Occupational Safety and Health).

In construction, the Build Up Skills initiative evaluated &t 4 milion blue collar workers will need

upskilling in Energy Efficiendplone) to achiee the ambitious EU target as set in the Green Deal.

Citing theEuropean Construction Technology PlatfolBCTIR A { G NF 6 S3IA O wS&aSI NOK
Agenda (SRIA) 202D27 | 6 2dzi | RRNBaaAy3a (GKS aK2NIF3IS 2F 02
solutions irclude making the professions safer and more attractive yfouth and the female

workforce, which potentially could close the gap of youth unemployment and inequality at tine sa
GAYS® wXB8 [AFS /280ftS ¢KAYlAYy3 | yRuldticugh@crass yI 3SY!
RAAOALI Ayl NE | LILINERI OK®dE

In addition, even if blue collar workers and whiellar professionals are often mentioned, a specific
attention must be givend the highest levels of qualificatiorfequivalentto EQRF S@Sf y 0 ¢ KSNB
most advanced and specialised skills and technigues, including synthesis and evaluation, required to
solve critical problems in research and/or innovation and to extend and irlekisting knowledge

2 NJ LINE T S a & % Bh¢’BEUfuniviedsifie SaindiR@s&héand Technology Organisations (RTOs) need

indeed tosustain a highly competent workforcto drive the research and innovation in construction

and the built environment, ineasing the sector productivity, drastically reducing its environmental
impacts,improving the safety of EU infrastructures, and ultimately improving the health conditions

and weltbeing of the citizens. Keeping the EU talents, and even attracting wadkl recognized
researchers, is a necessity.

In INSTRUCT project, the main objective of Task 2.2 consists in establishing a taxonomy of current
training offers in the field of energy efficiency within the European Union.

This D2.2 report situatthe need br a taxonomy in the wider landscape of upskilimigjiativesin the
EU(section4), with a focus on the Member States involved in INSTRUCT: Finlaadd Petance,
Luxembourg, Italy, United Kingdom and Bulgalia.particular it analyses the existing Skills &
Quialification Frameworks used throughout EU in multiple training initiatives, including sister H2020
projects.

An initial review of training ofies, and their associated frameworksnables the formulation of a
method o align and map the related roles and skills (sechipn

The taxonomy is then formulatedséction 6), covering the whole landscape of knowledge and
information that needs to be captured for furthectivities within the INSTRUCT project.

The data collectio process will be initiated by collecting training data from the 7 consortium partner
countries, using an Excel sheet to capture the required @atesented in section ONRH bAS Y20\
2RY It ST 06 1 Nb.Rialsecén® phass, lthy dcopeof the collection process will be widened

to all countries of the European Union by leveraging the INSTRUCT stakeholder network.

3 http://www.ectp.org/resources/publications/last accessed Februadth, 2021
4 European Qualification Framework
5 https://europa.eu/europass/en/descriptioreight-egf-levels last acessed February 4th, 2021
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The INSTRUCT project aims to act at a market level by pig\adgioperational framework and set of
services serving new generation of skilled and certified workers and fitteesd paving the way to
legislative changes that overall will stimulate the demand for energy skills across lifecycle and supply
chains.

In orde to address this aim, several challenges are to be faced. First the industry needs evidence that
corroborates the correlation between skills and education and energy performance and quality. This

is the focus of. b { ¢ wdleliverabke D2.1.

T2.1 ado delvers very useful insights with regards the statu¥otation Education and TrainingE)

in construction. From the interviews conductddy instance, one can sg€igurel) that the training

delivery modalities still mainly re y & Of [ -sité |8&aéning) Whicl remain predominant (61,5),
GKAES a2yt AyS g @GARS2 (NI A VhisHftdn traimitlg defivgrOrdgBilesi A y 3 £ &
more and morestructure and coherence to help the industry in understanding therathd make the

adequate choices for the staff, according to the multiple constraints.

Q24 What type of training material was used in the training program for
energy efficiency in the construction sector that you have been involved
with?(Please choose as many boxes as you think are appropriate)

ANSWER CHOICES RESPONSES

Interestingy, a specificapproach developed as part of BIMERi0ject ained at a dynamic discovery
of roles and skill§Hodorog et al. 2019)The method developed for "social media analysis" stbw
that the resulted list of roles and skills is novel aaoh bring new insights into the process of BIM
training and education.

Then, addressing the question of training, with a focus on Vocational Education and Training, and the
associated professionakills, one can see that in the last years a growing remab qualification
frameworks and their associated roles and competency matrices have appeared in the market. They
are usually linked to the commercial training offers and can focus in varioudcsuains associated

6 BIMbased EUwide Standardized Qualifition Framework for achieving Energy Efficiency Trair@rgnt
agreement ID: 753994ttps://cordis.europa.eu/project/id/753994
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GAGK o0dzAf RAYy3IQa $yhSyNdEIg in SrEictuing hé yabiagp undeitdnding the
outcomes and competencies gained, they are often too complex to be handled by industry players,
and lack alignment that would help in cparing professional competencies across construction and
real estaterelated disciplines and across EU member states.

In a nutshell, the usual approach to formulating such qualification frameworks starts from the
identification of professional profileshé breakdown into domakspecific responsibilities or taskand

is followed by the derivation or identification of learning outconfe®s)o be addressed by training
programmes and training material.

While previous H2020 projects formulated new setsadés and skills, like BIMEET which focused on
the use ofBIM for Energy Efficiency, initiatives like PRB®RAG continued through Netbieg or
BIMPlement, aimed at reusing sets of learning outcomes across training institutes, programmes and
even memler states.

The approach suggested in INSTRUCT aims at formulating the right competencies associated with the
demonstration pilots foreseen in WP5. To achieve it, a prejéde taxonomy (sectiol) is required

as several domains and application are to be addressed, from BINetrZero Energy Buildings
(NZEBskills, and from training to regulations and requirements in public tendering.

While T2.3 adopts a quitgassical approach, aiming at formulating thasarhing outcomes following

a bottomrup approach, T2.2 suggests to consider a novel method where all the available and useful
qualification framework can be considered, and a process to create and maih&iinks to these
original competency matrices developed. To be efficient and used in later phases of the project, and
beyond, this process should be seatitomated, thus requiring minimum human intervention.

In D2.2, the sectioh.3 provides a demonstrationf this process implementing these links (through
curation, mapping, and similarity indexing).

7 PROFessional mutfisciplinary TRAining and Continuing develepiin skills for NZEB principleGrant
agreement ID: 64947 3ittps://cordis.europa.eu/project/id/649473

8 Network for Using BIMto Increase the Energy Performancésrant agreement ID: 754016
https://cordis.europa.eu/project/id/754016

9 Towards a learning building sector by setting up a lsepale and flexible qualificain methodology integrating
technical, croseraft and BIM related skills and competences Grant agreement ID: 745510
https://cordis.europa.eu/article/id/41169%bim-trained-on-site-workersdeliver-better-nearlyzero-energy
buildings
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Ly Ada RStEAGSNIoOf $faffdidEheCdrdtiudicd BlaeprivtGippdun
consortium defines the key areas of intervention for developiugational Education and Training
with a view of upskilling the construction workforce. Those areas include 1) digitalization,u®rcirc
economy and 3) energy efficiency.

Through an extensive review of the statguo in several countries, the authors adnde on 1) the
importance and ongoing development of training offer related to digitalizatiomentioning that it
goes beyond the BIM H UackioKsBecific skills on circular economayA 4§ KAy G KS O2y ad NuzO
preventing a wider development of ¢hpractices and training offer, and 3) tlgrowing offer
associated with energy efficiengyligned to regulations, including tlmegy Performance in Building
Directive EPBDand itsMember StatesNIS) implementations,but in a low pace compared to the
need for professionals, consultants and workegsalified on this topic.

Interestingly, the report highlights the flowing general gaps:
- GLYFRSIljdzrdS 2FFSNI 2F ljdzr t AFASR ONI FliavYSy o¢

- G{1Afta 3ALrLIA Ay Fff o0dAfRAY3I (NI RSEDE
- A[ Ol 2FIOFXRABESSEF2NI | LIINBYGAOSEAKA LIDE

Barriers are also mentioned, through a review of several areas: political/legislative, economlg¢/socia
structural, and education. 4 out of the 5 INSTRUCT consortium countries are covered in the report, and
few highlights ee mentioned below:

- Finland faces a low availability of labour force. Envelopes funding the vocational training have
been cut in the ecent years as well.

- France has a low investment situation when it comes to energy efficient renovation, as
investors facea low return on investment pace. This has an impact on the renovation
companies and the recourse to skilled workers.

- ltaly faces a lek of nationallevel regulations associated with urban regeneration. The
regulated demand being low, it even creates aslofemployment in the sector.

- t2fFyR FFrOSa | &aAalddz dA2y 6KSNB GGKSNB 4+ NB ada
formal (out-of-school) education and training. There are also still insufficient legal regulations
to recognize theresults &y F2 NY' I £ £ S NYyAy3¢é¢d . SAaARSa (GKS NB
budget and reluctance of employers to invest in skills.

Overallthe lack of flexibility of the educational system (both initial learning and vocation training) is
considered aarrier to develop rapidly and with agility the skills in the construction industry, at all
levels of qualifications.

10 https://constructionblueprint.eu/wp-content/uploads/2020/12/D3-StatusQueReporton-SectoralSkills. pdf

accessed February 4th, 2021

1 Construction Blueprint is a European project, belonging to the Erasmus+ Programme, for implementing a new
strategic approach to sectoral coopei@t on skills. We are a partnership formed by 24 partners from 12

c2dzy iNASazx SR o6& CdzyRFOAsy [F02NrXf RS fF /2yaiNdzOO0OAs
Construction Skills in Europetips://constructionblueprint.eu
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More broadly, it is alsoecognized that the low predictability of the construction sector, associated to
low operational margins of cofrsiction companies, the large share &mall & Medium size
EnterprisegSME$and the fragmented nature of the sector created the conditionsafetaffing model
characterized by a large share of temporary employment contracts, which limits the incefuives
longterm investment in the workforcéEuropean Construction Sector Observatory, 2020)

The following section provides key highlights associated with upskilling and traamdgextracted
from the European Construction Sector ObservatoBCED reports for the countries directly
addressed by INSTRUCT consortium.

Finland? performs well when it comes to skills, education and training, with several todscstanding
above the EL28 average. Adult participation in education and training in the broad construction sector
has been increasing sincID, particularly, in the narrow construction sgbctor. In Finlandwo out

of three adults participate in fomal or nonformal learning every yearThe 2020 OECD report also
highlights challenges omaintaining the current level of continuous learningral of adapting the
skills development system The challenges are lack of upskilling opportunities for adults wi
vocational qualifications and the lack of availability of short courses relevant to the labour market.

It can be mentioned additionally théhe ECSO report describes tteform of the VET systenwith a
view of streamlining vocational training for ythuand adults and simplifying vocational qualifications.
The demonstration #1 planned in INSTRUCT can contribute to this initiative by clamigimgreasing
the demand for certification.

In Poland, the ECSO country prdfilpublished in 2020 mentions that lifleng learning is still
undeveloped, with adult participation in education and training standing only at 3.4%riown
construction suksector and 7.3% in real estate activities sdztor in 2019.

The report also mentionthat the Polish government, in June 2018, announced a plan to allocate PLN
103.0 billion (over EUR 22.7 billion) to finance themmadernization. The Program will target
individual homeowners The majority (around twahirds) of the funds will be disburdeas grants and

the rest- as loans. According to the plan, the government will renovfate million homes and
buildingsover the next 10 yearsiii better insulation and more efficient heating systems

These statements reinforce the identified need develop a collaboration framework between
different groups in the value chain (producers, retailers and contractors) on how to promote and
benefit from energy skills recognition (demonstration #3), as well as to strengthen energy skills
recognition in pokty making, e.g. by linking grants to desired (or requested) qualification of companies
(demonstration #4).

2 https://ec.europa.eu/docsroom/documents/4416%ast accessed February 4th, 2021
B https://ec.europa.eu/docsroom/documents/4398Tast accessed February 4th, 2021
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The ECSO countryrgfile for Francé& was published in January 2020, so prior to the CE&ID
pandemic situation and effects.dtarts on a pessimistic note on the growth of the broad construction
sector, which is expected to slow down.

When it comes to adult participatiom education and training in the construction sector, France
demonstrates very good results in the recent gegigure3).

23.5%

11.1%
6%

France 2010 France 2018 EU-28 2018

Adult participation in education and
training in the construction sector

The report highlights even a need to strengghe 1 KA & GNBYR ¢KSy AG O02YSa (:
to estimates, France needs to train up to 80,000 workers in Building Information Modelling (BIM) by

2020, i.e. abouR7,000 per year. According to a recent study from the National Institute of &tatis

and Economic Studies (INSEE), 50% of companies in the building sector cite skills mismatch as a barrier
G2 KANARYy3IDE

France is not directly involved in the managementdSTRUCT pilots, but the report indicates that
continuing the effort started withi BIMEE® or BIMplement® H2020 projects would make sense.

The ECSO country profile for LuxembdumgBS LJ2 NIl da G KIF G GKS O2dznug NBE KI &
strategies to promote theiptake of strategic digital technologies by businessasluding the Data

RNAGSY Lyy2@0FGadA2y aGNrGS3e yR GKS ! NOAFAOALFE L
Luxembourgish government also wants to promoteetladoption of digital strategies in the
O2yaidNHzOGAZ2Y aSOG2NE® ¢2 | OKAS@S {KARLIIOA YEA &l KISy
industry- led platform including ofdemand solutions providers, which diases on boosting the

industrial digitalisationJN2 OS&da FT2NJ O2YLI yASa 2F lFyeée GeLlsS FyR .
It can be mentioned that the construction sector associations organised a transversaldispbne)

and national training initiative inetation with BIM, built around the national BlM@uideline&®

published by CR-B. While a significant number of training modules are now delivered, in French and
German, the training organisations are broadening the scope of training, includirba3idd @ergy

performance, or construction management. éfhare also addressing blue collar workers and
construction SMEs.

1 https://ec.europa.eu/docsroom/documents/4028%astaccessed February 9th, 2021
15 https://cordis.europa.eu/project/id/753994last acessed February 9th, 2021

16 https://cordis.europa.eu/project/id/745510last accessed February 9th, 2021

17 https://ec.europa.eu/docsroomdocuments/44608last accessd February 9th, 2021

18 http://www.digitalbuilding.lu/guideapplicationbim, last accessed February 9th, 2021
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Lb{c¢w!/ ¢Qa RSY2yalidNIGA2y I n Ad& RANBOGtEe |fA3aYSR
O2ySyisx F2ftf 2¢Ay ditiativesa99¢ LINRP2SOGQa SINIe& Ay

BIMEET results, focused on BIM foefgy Efficiency in Buildings, are usefully describédlimmami

et al. 2020) introducing the generakquirements capture methodology, arf8uwal et al. 2019 he

later focuses on defining roles and responsibilities camdion project stakeholders have for the
energy efficiency measures along the different project phases. It also provides an outlook for the
development of the learning outcomes based on kienige, skills and competence (KSC) framework
as well as systematdy presents the base for harmonization

Skills shortage in Italy, as well as a low and even decreasing renovation rate, are important challenges
mentioned in the county profile report®from ECSO.

However, the investment in the liah construction sector seems to rebound lately, as shovirigare

4, extracted from the report.

140
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~—=Construction
——Dwellings
-—=Non-residential construction and civil engineering

Source: AMECO, 2020.

SN

Regarding skills theB LJ2 NI KA 3IKEf AIKGa GKFG LaOGFf@ GLINAR2NARGAES
young people in a dual system by reinforcing those apprenticeships limkbdhe education and

training system for 2016 n H N € ©®

Initiatives raising awareness in the €islof renovation and skills are therefore useful, as planned in
Lb{¢w!/ ¢Qa RSY2YyailiNIiGA2Y | pod

In the United Kingdom, according tiee ECSO country proftfeadult participation in education and

training in the narrow construtton sub-sector went down from 19.1% in 2010 to 17.1% in 2019, well

below the peak of 20.6% in 2008. The UK construction sector suffersskitied labour shorage

which ishindering its overall growth As per the Royal Institute of Chartered Surveyot€%R the

shortfall in skilled construction workers is currently at the highest point since 2007. RICS estimates that

at least 200,000 new workers need to bemgted by 2020 to even be on the track announced by the
government.

The report also highlight§ KS G aINR gAYy 3 AYLERNIIFYyOS 2F RAIAGIT &
aims to develop digital competencies for various roles by way of both structuredingasnd

9 https://ec.europa.eu/docsroom/documents/43988ast accessed February 9th, 2021
20 https://ec.europa.eu/docsroom/documents/4398%ast accessed February 9th, 2021
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O2ylGAydz2zdza € SIFNYyAy3IdéE LG A& Ay dSNBmdindinfoBnaiog y 2GS
Modelling (BIM) strategyto develop digital techniques in construction and improve its transformative
potential, particularly related toecycling infrastructure and CDW valorisatioré @

In INSTRUCT, the demonstration #2 focused on Billd BHl align to these initiatives.

The ECSO reporton Bulgéa YSy (dAz2ya GKIF G &b KSgrowie shortdgkof y S O2 Y
workSNE RS&LIAGS RSOftAYS Ay GKS dzySYLX 2@8YSyd NI

| decreasing working ageJ2 LJdzf  GA2y € d a2NB2OSNI aSYNRf YSYyd Ay
(VET) system remains marginally above theiBJ | GSNI 3S¢ @

In Bubaria, there are two recently adopted state educational standards, which are partially adapted

to the current needs of the construction sector and includes the nZEB relevant skills, knowledge and
competences.

The first one is for professid@®?2030 "Electrical equipment and installations technicjamforce since
MPPAHPHAMMPEID LG A& @FfAR F2NJ aLJSOAEnergyA S2803Q8H H 210 /1 A
aBRNRPSYSNHé&bS puHHnonc oaoDlIFa LyadltftliA2y&abZ pHHN
al SFGZ FANI O2yRAGAZ2YAY IS O IFQFNdvdl. Gongddgring tiyeRontdds, T NA 3 S
it is perceived that no changes are regu regarding specif 18 pHHnony awSySélof S
at the current stage. However, although the standard provides a generally comprehensive set of

f SENYyAYy3a 2dziO02YSa F2N) alLISOALfGe pHHnond ol SIEGX
nZEBrelated specifis are not fully reflected. As further changes are not to be expected in the coming

years, this deficiency could be overcome through integration of the relevant content in the training

plans and programmes.

The second one is for profésa 582010 "Construction TechniciaflV EQF level), in force since
11.03.2020, valid for specialty 5820101 "Construction and Architecture"réfarences are maly to

the Passive House standard, and although being relevant for achievement of LOs sufficient for reaching

the national nZEB standard in rdéé practice, they are too generic and do not emphasize on
important aspects of crossrat understanding. Té deficiencies are however partially overcome
0KNRdZAK (GKS AYUNRBRdAzOGAZ2Y 2F | &aLISOAFAO RAAOALIE A
O2yaidNHzOGA2YEé YR GKS FLIWINRGEE 2F F RSRAOIFIGSR (N
It could be added that nam of these recentlyupdated state educational standards concerns the
implementation of BIM technologies.

Unfortunately, there are no obligatorg€ontinuing Professional Developmg@PD requirements in

Bulgaria, neither for architects, nor for energy eragirs, with the excgtion of certified energy

auditors. The Chamber of Architects in Bulgaria has been promoting a voluntary CPD system and
conducted with the support of external partners as the Association for Project Management in
Construction BlMelated courses. As of rently, the digitalization of the construction has become a

priority topic for the Bulgarian Construction Chamber, which may present an opportunity to integrate
innovative training courses for the relevant professions. Of course, outisedaational qualication

framework, there are occasional training courses and conferences supported by BIM technology
suppliers.

2L Construction ad Demolition Waste
22 https://ec.europa.eu/docsroom/documents/43990ast accessed February 9th, 2021
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In the area of energy efficiency, there are occasional course offerings targeted to designers by both

the national Sustainabl Energy Developmémgency and the Chamber of Engineers in Investment

Design. Unfortunately, institutionalized training course for certification of energy auditors, due to be

RSt AOSNBER o0& GSOKYyAOIft dzyA@SNEAGaSthan 6 yWRsdBerR G KS O
organizations systematically offering such training opportunities are EnEffect through the Bulgarian
Building Knowledge Hub, Passive House Bulgaria, and the Bulgarian Association for Insulation in
Construction. The major supply gbskilling coursessiprovided by suppliers of nZ&Bitable building

materials, components and technologies.

Ly (KA& O2yiGSEGZ GKS Lb{¢w!/ ¢Qad RSY2yaildN} A2y |71
the demand for energy skills. Also, the demiason #8 will beuseful, with a focus on developing
capacity for the supply of continuing qualification services through blended learning.

Several of the remarks highlighted in sectib@ apply broadly at the & level, including the need to
strongly accelerate the renovation rate, while relying on skilled professionals to carry on the job, thus
contributing to employment growth. T summarizes the main objectives targeted by the
demonstration pilots foreseen INSTRUCT.
2 KAfS GKS LI NIYSNBR LIy G2 F¥20dza 2y (K2&S RSY2ya
on to expand and liaise with Bkide activities. Those ihade:

- Sharing of best practice through dissemination activities

- BuildingSMART Predsional Certification

- Sister projects communication, via the "Sustainable Energy Skills" joint activities, undertaken

in 2020.
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5 Skills & Qualification Frameworkanalysis

A first analysis of the first batch of collected trainings has shown that work domséstier projects
yielded multiple Skills & Qualification Frameworks. Except foPROF/ TRAGNdNET Wiep projects,
where an attempt was made teet upa mapping between kb frameworks, the general rule appears
to be that thedifferent frameworks coexis without any linksset upbetween them This does not
imply that there are no potential overlaps. In the followisectionswe have a closer look at some
frameworksto find potential similarities.

BIM_ \VET

Figure5: Potential Overlap osample QualificationFrameworks

5.1 Similarities
A closer look at the various frameworks however revealederalstructural similarities which we
intend tousefor the definition of a commonraining taxonomy

5.1.1 Target Audience

All qualification schemes def a target audiencehat is,specific professional profiles and disciplines
which ought to be upskilledor achieing the goals set forth by thegualification schemeSome
schemes prefer to group the various profiles and disciplines in so daliget goups, combining
profiles and professions sharinggammonfield or domain Knowing that the different schemes have
different objectives,for instance, some schemes ar@re BlMcentricwhile others put an emphasis
on blue collar workerghe addressed tagets might belifferent. The followingside by side comparison
of the targets extracted from various schenietends to illustrate this.
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5.1.1.1 BIM4VE®
BIM Author BIM Coordinator BIM Manager
Junior
Senior

Tablel: BIMAVET TargeAudience

5.1.1.2 BIMEET

Client & client Architectural Structural design Building services Construction work Maintenance work

advisors design roles roles design roles roles roles

Client Architectural BIM  Structural design HVAC & energy Site maager Maintenance
coordinator design operator

Project manager Architectural Chief Structural BIM| HVAC & energy BIN Construction  site. Property manager
designer coordinator coordinator workers

Client BIM manager Architect Structural Assistant HVAC & energy Caretaker

designer Assistandesigner

Client BIM | Architectural

coordinator Assistant designer

Briefing consultant

Table2: BIMEET Target Audience

5.1.1.3 NETUBIiep

Public Administration Professionals Technicians Tenants/Owners
Legislatos Architects Engineer (Installer) Users of the building
Civil servants Civil Engineering Installers (field)

Electrical Engineer Facility engineers

Mechanical Engineer

Table3: NetUBiep Target Audience

5.1.1.4 PROF/TRAC

ARCHITEURE CIVIL ELECTRICAL MECHANICAL BUILDING CONSTRUCTIO FINANCING &
ENGINEERING ENGINEERING ENGINEERING MANAGEMENT MANAGEMENT PROCUREMEN]
Architect Civil Engineer Electrical Mechanical Facility Manager Project Manager Procurer
Engineer Engineer
Construcion ICT Engineer Building Technical CostEngineer Project
Engineer Automation Energy Engineer Developer
Engineer
Structural Energy Engineer Operator Quality
Engineer Assurance

Table4: PROF/TRAC Target Audience

5.1.1.5 BIMZEE®

Design Building Management Construction Management Construction Work
Consultant Facility manager Construction manager Construction workers
Designer Technicians Quantity surveyors Craft workers
Specialist in green building Site engineers Site supervisors
Apprentices

Table5: BIMZEED Targétudience

2 hitps://www.bim4vet.eu, last accesskFebruary 28, 2021
24 Innovative training schemes for retrofitting to nZzZEBels Grant agreement ID: 754059
https://cordis.europa.eu/project/id/754059/resultslast accessed Februarg'? 2021
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Profile / Discipline

(—Stage 1I— Stage 2 Stage 3 Ve Stage 4 Stage 5
Competency 1 Competency 1 Competency 1 Competency 1 Competency 1
Competency 2 Competency 2 Competency 2 Competency 2 Competency 2
Competency 3 Competency 3 Competency 3 Competency 3
Competency 4 Competency 4 Competency 4

-/

Competency 5 Competency 5
-~/

The qualification frameworks analysed so darfollow similar structuregFigure6). They are mostly
defined as matrices, putting théarget, i.e., discipline or profile, in relation with the different
construction stagesEven though not aliameworks rely on the RIBA Rlaf Work for specifying their
respective construction stages, mapping them to the later should be straight forward.

The matrices thus define for a given construction stage for each profile/discipline a set of
competencies Competencies are often orgaeis in a hierarchical manner with one higher level and
one sublevel. TheNetUBiepproject is particular in the sense that they define a competency as either
Knowledgeor aSkill

C1 Understand BIM tools

ClK1 Principle of economic subjects for the costimation and evaluation of energy refurbishment

Ci1.s1 Specialised skills to incorporate information into BIM Model, evaluating openBIM software

C1.52 Stay up to date on BIM trends, curretievelopments and new directions of BIM technologies

C1.S3 Decrese the life cycle cost of the building using methods described in ISO-55686

Cl.s4 Evaluate and compare different plans and related Return of Investments using methods descr
ISO 15668-5

Most analysed skills and qualification frameworks use some kind of grading system to define the
expected level of knowledge and skill required f given profile. Most frameworks define a
proprietary gradingsystem of 5 competency levels, very often similar to Breyfusmodel of skill
acquisition. In some instances, namely tRROF/TRAQroject (Cromwijk et al. 2017)links ae
established to the European Qualification Framework (EQF).
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EQF LEVEL 8 DOCTORATE

ACADEMIC
LEVEL

MAINTENANCE
MANAGERS AND

EQF LEVEL 7
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VOCATIONAL
TEACHERS

EQF LEVEL é BACHELOR

POST
UPPER
SECONDARY MAINTENANCE
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Figure7: European Qualification Framework
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Many of the analysed frameworks followed recommendations given by CEDEFOP (European Centre for

the Development of Vocational Training) for the definition of their respedearning outcomeshat

is, written in simple terms articulated following the aati/verb/object/context format. Further
Fylrfteaixa ogAff 0SS NBIJdZANBR (2 RSGSNNAYSdosokA OK 2y S

5.2 Collection Methodology

To provige as much input as possible for subsequent task T2.3, we propose to collect trainings with
the highest level of granularity. This implies that we ask our parteepplyingsample batches for

their respective member country to specify learning@unes ifpossible by using applicable skills and
qualification frameworks. We propose designing the training repository in such a wayd¢hatritodel

the different frameworks. Collecting data in this way will allow T2.3 to have access to highly granular
and strictured data.

5.3 Meta Framework

Task 2.3 builds upon data collected in Task 2.2 and aims at defining a Skills and Learning Outcomes
matrix. In the followingywe wouldlike to share a couple of ideas how the data collected in T2.2 could

be usedin Task 2.3.

5.3.1 Manual Curation

As already noted earlier, disciplines and profiles represented in the various frameworks might differ.
Their organisation in target groups also differs from framework to framewdakmonisation of the

various targets and targets @ups thusentails finding a common denominator for organisiting
represented targetsOne potential solution would be toaise the ISC@08 classification structure
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(http://www.ilo. org/public/english/bureau/stat/isco/isco08/index.htjras the principal structuréhe
International Standard Classification of Occupatienmaintained by thdLO (International Labour
Organisation) and is intendexba tool for organising jobs into a eldy defined set afjroups according
to the tasks and duties undertaken in the3ob

The same is true for construction stages, whish as already pointed out nmaghe aligned with the
RIBA Plan of Work Taxonomy. However, we expect the number of itebesdurated into a common
meta framework to besmallthough and we believe that this step is best done manually.

Mapping learning outcomes ithe various frameworks is a different matter altogether. Some of the
frameworks define up t®270 individual learning outcomes. The sheer number of items precludes
manual processing and calls for an automated or samomatic approach.

One potential appoach could be the following. Knowing that learning outcomes generally follow the
recommendations given be CEDEPQgalling for learning outcomes to be defined in short sentences

in action/verb/object/context format, linguistic analysising parse treeshould be relatively simple,
yielding little ambiguityFigure8a K2 64 K2 ¢ (G KS aSyiSyO0S aiKS OKST¥
its constituting parts:

S
NP VP
PN /\
D N \% NP

| |
the chef coc|)ks m

| |
the soup

Sentence S is composed of a noun phrase (NEidinga noun (N) and a determinant (D), and a verb
phrase (VP), in which a verb (V) and yet another noun phrasaqst®jed. Analysis of the tree allows
making sense of the meaning of the sentendee Ridvantage of this approach compared to regular

editing dstance methods likkevenshteitf RA &G yOS A& GKIFG GKS &asSydaSyo
AR

YR GU0KS a2dzd Aa 0221 SR 0 @ idénfic&l ByQl&ctnipésingthefletrnirig S
outcomes of the collected qualification frameworks and lgpm a similarity scoring algorithm, we
could flag outcomes with a high similarity as likely being identteal this approach to succeed, we
would need our similarity scoring algorithm to be aeaf the semantics of the learning outcomes to

25 https://en.wikipedia.org/wiki/International_Standard_Classification_of Occupations#External_links
26 https://lwww.cedefop.europa.eu/en/publicationsnd-resources/publications/4156
2Thttps:/len.wikipedia.org/wiki/Levenshtein_distance
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compare, ie. we would require a dedicated lexical database of semantic relations of words and
expressions pertaining to construction activities and energy efficiency in particular.

We implemented a very rudientary version of the similarity scorirajgorithm using the NLPK

(Natural Language Processing Toolkit), using a standard English Wordnet lexical database to compare
learning outcomes from two different qualification schemes. For instance, the companfstite

NetUBiept S| NJ/ A y JAnalyeih® BIM Bodét. | y BimzedtfSS I NI/ A y IDefindzthed 2 YS &
property of themodels.& yielded a similarity 00.6957 i.e. 69%We wrote a little script which would

compare each individual learning outcome frangualification scheme X with each anagvlearning

outcome from a qualification scheme By arranging the individual similarity scores in a matrix like
fashionand by assigning a colotar the respective similarity score, ranging from black for nolanity

to yellow for highsimilarities we were able to produce a similarity map the given qualification

schemes.

Qualification Scheme X

LOX1
LOX2

OX3
LOX4
LOX5
LOX6

-

LOY1 100% 100% 100%
A\

0% Similarity Colour Scale 100%

Qualification Scheme Y

28 https://www.nltk.org/
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Another advantage ofapplying linguistic analysis to existing learning outcomes corisigie fact that

we canfind the action part of the outcome, identified by the verb. This would allow us to compile a list

of all actions contained ithe various learning outcuoes. This list of actions would then in turn allow

dzda (2 o0dAftR F 6KSSt 2F LRoSN) OSNba YILIWSR G2 O
eventually allow us to associate a given learning outcome with one or more potEQiRalevels.
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