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Executive summary

Building Information Modelling (BIM) is revolutionizing the construction sector as a collaborative
work methodology that integrates digital tools to manage and share information throughout the
project lifecycle. By fostering teamwork, improving efficiency, and supporting sustainable
practices, BIM enables stakeholders to optimize design, construction, and maintenance
processes.

The BIM4D consortium's work under Work Package 2 examined BIM'sintegrationin five European
countries—Belgium, Germany, Greece, Italy, and Slovenia—with a focus on its applicationin
deconstruction. This includes addressing skill needs, policy gaps, and the role of BIM in
advancing sustainable practices like selective dismantling and material reuse.

Key findings include

1. Integration Gaps: When used, BIM is widely applied in construction but underutilizedin
deconstruction, highlighting the need for specialized training to address this gap.

2. Skill Shortages: There isa widespread shortage of professionals skilled in both BIM and
sustainable deconstruction, highlighting a demand for targeted training.

3. Circular EconomyAlignment: BIM's potential to optimize material recovery supports the
EU’s sustainability goals but requires robust policy and practice frameworks.

4. Localized Needs: Diverse national regulations and digital maturity levels call for
adaptable training approaches tailored to each country's context.

Key Research and Needs Assessment Outcomes

o Surveys: Across 224 respondents, high awareness of BIM contrasts with limited practical
application in deconstruction. Training in digital workflows, selective dismantling, and
material tracking is a priority.

e Workshops: Discussions between 163 participants emphasized collaboration among
stakeholders, governmentincentives, andthe needforrole-specific trainingto overcome
challenges like older building data and hazardous materials. Prior to adopting BIM, it
appears essential to enhance digital skills within companies (use of management
software, measuring devices, 3D applications, etc.).

National Highlights

e Belgium: Focuson gradualdigitalintegration and professionalizing deconstructionroles.
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¢ Germany: Strong digitalization momentum with interest in early vocational training for
BIM.

e Greece: Emphasis onincentives and tailored deconstruction training.

e [taly: Advocates for unified standards and policy support for BIM-enabled
deconstruction.

e Slovenia: Highlights circular economy goals and hazardous material management
through BIM.

Conclusions and Recommendations for the development of training

BIM4D underscores the urgent need for modular, adaptable training programs that equip
professionals with digital skills tailored to deconstruction tasks. Collaboration between
vocational training providers and construction industry representatives is vital to ensure
programs align with real-world needs, particularly for SMEs. A staged approach to training,
combined with demonstrative case studies, can bridge skill gaps and foster digital
transformation. By aligning BIM training with EU sustainability goals, this initiative supports the
transition toward a circular economy, empowering the workforce to drive innovation in
sustainable building practices.

To address skill gaps and enhance BIM integration in deconstruction practices, the following
training-focused recommendations are drawn from the WP2 activities:

1. Develop Role-Specific Training Programs: Tailor training modules for different roles such as
foremen, technicians, construction and deconstruction workers and facility managers,
focusing on their respective responsibilities in BIM-enabled deconstruction.

2. Offer Modular and Flexible Learning Tracks: Provide beginner, intermediate, and advanced
trainingtracks, allowing participantsto progress at their own pace and ensuring accessibility
for both SMEs and large enterprises.

3. DefineKey Training Topics: Focusonessential subjects such as BIM fundamentals, Circular
economy principles, Digital tools for material tracking, and Deconstruction techniques.

4. Incorporate Practical Learning: Include hands-on exercises, real-world case studies, and
pilot projects to demonstrate the practical benefits of BIM in sustainable deconstruction.

5. AdaptTraining to Local Contexts: Customize training content to alignwith localregulations,
digital maturity levels, and sustainability goals, ensuring relevance and compliance.
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Kurzfassung

Building Information Modelling (BIM) revolutioniert den Bausektor als kooperative
Arbeitsmethodik, die digitale Werkzeuge zur Verwaltung und gemeinsamen Nutzung von
Informationen wahrend des gesamten Projektlebenszyklus integriert. Durch die Forderung der
Teamarbeit, die Verbesserung der Effizienz und die Unterstutzung nachhaltiger Praktiken
ermoglicht BIM den Beteiligten die Optimierung von Planungs-, Bau- und Wartungsprozessen.

Die Arbeit des BIM4D-Konsortiums im Rahmen des Arbeitspakets 2 untersuchte die Integration
von BIM in funf europaischen Landern - Belgien, Deutschland, Griechenland, Italien und
Slowenien - und konzentrierte sich dabei auf dessen Anwendung im Riickbau. Dies beinhaltet die
Untersuchung des Qualifikationsbedarfs, politischer Lucken und der Rolle von BIM bei der
Forderung nachhaltiger Praktiken wie selektiver Rlickbau und Materialwiederverwendung.

Die wichtigsten Ergebnisse sind

1. Integrationsliicken: BIM wird im Bauwesen in groBem Umfang angewandt, im Riuckbau
jedoch nur unzureichend, was den Bedarf an speziellen Schulungen verdeutlicht, um
diese Lucke zu schlieBen.

2. Qualifikationsdefizite: Es besteht einweitverbreiteter Mangel an Fachleuten, die sowohl
in BIM als auch in nachhaltigem Ruckbau geschult sind, was den Bedarf an gezielten
Schulungen verdeutlicht.

3. Ausrichtung auf die Kreislaufwirtschaft: Das Potenzial von BIM zur Optimierung der
Materialrickgewinnung unterstutzt die Nachhaltigkeitsziele der EU, erfordert jedoch
solide politische und praktische Rahmenbedingungen.

4. Lokalisierte Bedirfnisse: Unterschiedliche nationale Vorschriften und digitale
Reifegrade erfordern anpassungsfahige Schulungsansatze, die auf den Kontext des
jeweiligen Landes zugeschnitten sind.

Wichtige Ergebnisse der Forschung und Bedarfsanalyse

o Erhebungen: Bei 224 Befragten steht einem hohen Bekanntheitsgrad von BIM eine
begrenzte praktische Anwendung im Ruckbau gegentber. Die Schulung in digitalen
Arbeitsablaufen, selektivem Rickbau und Materialverfolgung hat Prioritat.

o Workshops: Die 163 Teilnehmer betonten in ihren Diskussionen die Zusammenarbeit
zwischen den Akteuren, staatliche Anreize und den Bedarf an rollenspezifischen
Schulungen, um Herausforderungen wie altere Gebaudedaten und gefahrliche
Materialien zu bewaltigen. Vor der EinfUhrung von BIM scheint es wichtig zu sein, die
digitalen Fahigkeiten in den Unternehmen zu verbessern (Nutzung von
Verwaltungssoftware, Messgeraten, 3D-Anwendungen usw.).
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Nationale Hohepunkte

o Belgien:Schwerpunkt auf schrittweiser digitaler Integration und Professionalisierung der
Aufgaben im Rickbau.

o Deutschland: Starke Digitalisierungsdynamik mit Interesse an fruher Berufsausbildung
fur BIM.

e Griechenland: Schwerpunkt auf Anreize und maBgeschneiderte Riickbauschulungen.

e ltalien: Setzt sich fur einheitliche Normen und politische Unterstltzung fur den BIM-
gestutzten Rickbau ein.

e Slowenien: Hervorhebung der Ziele der Kreislaufwirtschaft und des
Gefahrstoffmanagements durch BIM.

Schlussfolgerungen und Empfehlungen fiir die Entwicklung der Ausbildung

BIM4D unterstreicht den dringenden Bedarf an modularen, anpassungsfahigen
Ausbildungsprogrammen, die Fachleuten digitale Fahigkeiten vermitteln, die auf
Riackbauaufgaben zugeschnitten sind. Die Zusammenarbeit zwischen Berufsbildungsanbietern
und Vertretern der Bauindustrie istvon entscheidender Bedeutung, um sicherzustellen, dassdie
Programme den realen Bedurfnissen entsprechen, insbesondere fir KMU. Ein stufenweiser
Ansatz fur die Ausbildung, kombiniert mit anschaulichen Fallstudien, kann Qualifikationslicken
schlieBen und den digitalen Wandel fordern. Durch die Ausrichtung der BIM-Ausbildung an den
EU-Nachhaltigkeitszielen unterstiitzt diese Initiative den Ubergang zu einer Kreislaufwirtschaft
und befahigt die Arbeitskrafte, Innovationen im Bereich nachhaltiger Baupraktiken
voranzutreiben.

Um Qualifikationsdefizite zu beseitigen und die Integration von BIM in die Ruckbaupraxis zu
verbessern, wurden aus den WP2-Aktivitaten die folgenden, auf die Ausbildung ausgerichteten
Empfehlungen abgeleitet:

1. Entwicklung rollenspezifischer Schulungsprogramme: Schneiden Sie
Schulungsmodule flir verschiedene Rollen wie Vorarbeiter, Techniker, Bau- und
Ruckbauarbeiterund Facility Manager zu, die sich auf ihre jeweiligen Verantwortlichkeiten
beim BIM-gestltzten Riuckbau konzentrieren

2. Modulare und flexible Lernwege: Bieten Sie Kurse fur Anfanger, Fortgeschrittene und
Profis an, so dass die Teilnehmerinihrem eigenen Tempo vorankommen kdnnen und die
Zuganglichkeit sowohl fur KMU als auch fur groBe Unternehmen gewahrleistet ist

3. Definieren Sie wichtige Schulungsthemen:Konzentrieren Sie sich auf wichtige Themen
wie BIM-Grundlagen, Grundsatze der Kreislaufwirtschaft, digitale Werkzeuge flr die
Materialverfolgung und Ruckbautechniken.
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G o

4. Praktisches Lernen einbeziehen: Praktische Ubungen, reale Fallstudien und
Pilotprojekte, um die praktischen Vorteile von BIM beim nachhaltigen Rickbau zu
demonstrieren

5. Anpassungder Schulungan lokale Gegebenheiten:Passen Sie die Schulungsinhalte an
die lokalen Vorschriften, den digitalen Reifegrad und die Nachhaltigkeitsziele an, um
Relevanz und Konformitat zu gewahrleisten.
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Synthese

Lamodélisation desinformations du batiment (BIM)transforme le secteur de la construction avec
une méthode de travail collaborative qui integre des outils numériques pour gérer et partager les
informations tout au long du cycle de vie d’'un batiment. En favorisant le travail d’équipe, en
améliorant Uefficacité et en soutenant les pratiques durables, le BIM permet aux parties
prenantes d’optimiser les processus de conception, de construction et de maintenance.

Le consortium BIM4D a étudié, dans le cadre du Work Package 2, intégration du BIM dans cing
pays européens (Belgique, Allemagne, Grece, Italie et Slovénie) en se concentrant sur la
déconstruction. Cette étude a notamment abordé les besoins en compétences, les lacunes en
matiére de politiques publiques et le role du BIM dans le développementde pratiquesdurables,
comme le démantelement sélectif et le réemploi des matériaux.

Principaux constats

1. Lacunes dans lintégration : Quand il est utilisé, le BIM est appliqué a la construction
mais reste sous-exploité dans la déconstruction, ce qui souligne la nécessité de
formations spécialisées pour combler cette lacune.

2. Besoins encompétences : La pénurie généralisée de professionnels maitrisant a la fois
le BIM et les pratiques de déconstruction durable met en évidence l'urgence de
développer des formations spécialisées.

3. Alignement avec ’économie circulaire : Le BIM offre un fort potentiel pour optimiserla
récupération des matériaux et soutenir les objectifs de durabilité de UUE, mais cela
nécessite des cadres politiques et pratiques solides.

4. Besoins nationaux spécifiques: Les réglementations nationales et les niveaux de
maturité numérique variés appellent a des formations adaptées aux contextes locauxt.

Résultats clés de larecherche et de 'analyse des besoins

e Enquétes:Parmiles224répondants, une forte sensibilisation au BIM contraste avecune
applicationlimitée dansla déconstruction. Les besoins prioritairesidentifiésincluentles
formations aux flux de travail numériques, démantelement sélectif et suivides matériaux.

e Ateliers : Les discussionsentre 163 participantsont misen évidence U'importancedela
collaboration entre les parties prenantes, des incitants gouvernementaux et de la
formation adaptée a chaque métier pour surmonter des obstacles tels les données
obsoletes sur les batiments et la gestion des matériaux dangereux. Avant Uadoption du
BIM, il semble crucial d’améliorer les compétences numériques dans les entreprises
(utilisation de logiciels de gestion, appareils de mesure, applications 3D, ...).
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Points saillants par pays

e Belgique: Accent sur U'intégration progressive du numérique et la professionnalisation
desroles liés a la déconstruction.

e Allemagne: Forte dynamique de digitalisation, avec un intérét pour la formation
professionnelle initiale au BIM.

e Greéece: Importance des incitants gouvernementaux et de formations adaptées a la
déconstruction.

e Italie : Plaidoyer pour des normes unifiées et un soutien politique pour le BIM dans la
déconstruction.

e Slovénie: Focus sur les objectifs de '’économie circulaire et la gestion des matériaux
dangereux grace au BIM.

Conclusions and Recommendations for the development of training

BIM4D souligne l'urgence de créer des programmes de formation modulaires et flexibles,
capables d’équiper les professionnels avec des compétences numériques adaptées aux taches
de déconstruction. La collaboration entre les organismes de formation professionnelle et les
représentants du secteur de la construction est essentielle pour aligner les programmes sur les
besoins réels, notamment pour les petites et moyennes entreprises (PME). Une approche
progressive, soutenue par des cas pratiques, peut combler les lacunes en compétences et
accélérer la transformation numérique. En alignant les formations BIM sur les objectifs de
durabilité de UUE, cette initiative contribue a latransitionvers une économie circulaire etdonne
aux professionnels les outils pour innover dans les pratiques de construction durables.

Pour comblerleslacunesen compétencesetrenforcer’intégrationduBIM dans les pratiques de
déconstruction, les recommandations suivantes, axées sur la formation, sont issues des
activités du WP2 :

1. Développer des formations spécifiques aux métiers : Concevoir des modules de
formation adaptés aux différents métiers,comme les chefs de chantier, les techniciens,
les ouvriers de (dé)construction, ainsi que les gestionnaires d’installations, en se
concentrant sur leurs responsabilités respectives dans les projets de déconstruction
assistée par BIM.

2. Proposerdes parcours d’apprentissage modulaires et flexibles : Offrir des formations
pour débutants, intermédiaires et avanceés, permettant aux participants de progresser a
leur rythme tout en garantissant une accessibilité aussi bien pour les PME que pour les
grandes entreprises.

3. Deéfinir les sujets clés de formation : Mettre Uaccent sur des thématiques essentielles
telles que les fondamentaux du BIM, les principes de 'économie circulaire, les outils
numériques pour le suivi des matériaux, et les techniques de déconstruction.
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4. Intégrer un apprentissage pratique : Inclure des exercicesconcrets, des études de cas
réels et des projets pilotes afin de démontrer les avantages pratiques du BIM dans la
déconstruction durable.

5. Adapter les formations auxcontextes locaux: Personnaliser le contenudesformations
pour gu’il soitenadéquation avec les réglementations, niveauxde maturité numeérique et
objectifs de durabilité locaux, tout en assurant leur pertinence et leur conformité.
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2uvoyn

To Building Information Modelling (BIM) €xel p€pel emavAoTAcn 0TOV KATACKEUAOTIKO KAADO WG
peBodoAoyia epyaciag mou evowpatwyvel Pnodlakd epyaleia yia tn diaxeiplon kat tnv avtaiiayn
TIANPodopLWYV Kab' OAN TN SLAPKELATOU KUKAOU WG TOU £pyou. EvioxUovtagtny opadikn epyacia,
BeAtlwvovtag TV amodoTkoTnTa Kat uttootnpidovtag BLWOoLPEG TIPAKTIKEG, To BIM bivel tn
duvatdétnta otoug eviladpepOPevoLG va BeATIOTOTIOOOULY TIC dladlkacieg oxedlacpou,
KATOAOKEUNC KAl ouvTtApNonG.

Ou epyaocieg Tou Eupwraikol mpoypdupatoc BIM4AD oto mAaiolo tou Makétouv Epyaciag 2
e&étaocav v evowpdatwaon tou BIM oe évie supwmdikég xwpeg - BéAylo, Meppavia, EANGDQ,
ItaAiakalZAoBevia - pe Epdpacn otnv edpappoyr) tou BIM otnv artodopnon. Auto tepthappavel tnv
QVTLHETWTILON TWV AVAYKWYV G€ OEELOTNTEG, TA KEVA TIOALTIKAGKAL TOV pOAo Tou BIM otnv mpowBnon
BLWOIHWY TIPOAKTIIKWY OTWCG N ETAEKTIK Katedddlon Kal amoouvappoAdoynon kat n
ETAVAXPNOCLHOTIOINGN UAIKWV.

Ta Baowka eupAuata neptAappfavouv

1. Keva evowpdtwong: Auto uttoypappidel tnv avaykn eEELOIKEUEVNC KATAPTIONG Yid TV
QVTLHETWTILON QUTOU TOU KEVOU.

2. EMeidergde&lotATWV: YITApXeL eKTETAPEVN EAAEWP N ETTAYYEALATIWY HE e€1DiKELON TOCO
oto BIM 600 kat otn Blwolyn arodopnon, yeyovog mou avadeslkvlel tn ZAtnon yla
OTOXEUHEVN KaTdpTLon.

3. EuBuypdppion tng KUKAKAG olkovopiag: Yrootnpidel Toug otoxoug BlwoIpoTnTac Tng
EE, aAAd arattei loxupd AaioLla TIOALTIKAG KAt TIPOKTIKAG.

4. Tomkeg avaykeg: Ou dladopetikol €Ovikol Kavoviopol kat ta emimeda Ynolakng
wWpPOTNTAC amaltolv JdladOPETIKEG TIPOOCEYYIOELC KATAPTIONG TIPOCAPHOCHEVEC OTO
TTAaiolo KaBe xwpac.

Baowkd anoteAéopata Tng £pPeuvag Kat a§loAdynong avaykwy

o 'Epeuveg:2e 224 epwtnbeévieg, nuPnAn evaicbntormoinonylato BIM épxetal oe avtiBeon
HE TNV TIEPLOPLOHEVN TIPAKTLKN edappoyn otnv arnodopnaon. H eknaideuon otig YndLakeg
POEC epyaciag, TNV EMIAEKTIKI ATTOCUVAPHOAGYNGCN KAl TNV TTAPAKOAOUBNGN TWV UAIKWY
aroteAel TpotepalOTATA.

e Workshops: Ot cudntnoelg petaél twv 163 cuppeTeEXOVIWY £dwoav €udacn oTn
cuvepyacia HeTagl Twv evdlapePOUEVWY, OTA KUBEPVNTIKA KivnTpa KAl 0TV avaykn yla
eKTTaideu0on OE CUYKEKPLUEVOUCG POAOUC Yld TNV QVIIHETWTILON TIPOKANCEWYV OTTWC Tad
TtaAaotepa dedopeva KTipiwy Kal Ta emikivouva VALKA. Mpwv amo tnv utobetnon g BIM,
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Kplvetal amapaitntn n evioxuon twyv Pndlakwy SeELOTHTWY EVIOC TWV ETIXELPNCEWV
(Xprion AoyLopikoU JLaxeiplong, CUCKELWYV PETPNONG, TPLOOLACTATWY £DAPHOYWYV K.ATL.).

KUpla EOvika Znpeia

o BéAyo: Epdaon otn otadiakn Pndlokn eVowPATWon KAl OTNV ETTAYYEAUATIKOTIONO N TWV
POAwV amodounongc.

o Teppavia: BIM: loxupn duvauikn Pndlomoinong e evalap£poy yIATIPUILHN ETTAYYEAPATIKN
Kataption yla BIM.

e EA\Gda:Epdacn ota KivnTpa Kat TNV TTPOCAPHOCHEVN EKTTAIDEUCT OTNV Atodounon.

¢ ItaAia: Yrootnpidel eviaia mpdTUTA KAl UTTOOTAPLEN TIOALTIKAG YA TNV Atodopnon Ye TN
xpnon BIM.

e ZMAoBevia: Emonuaivel Toug OTOXOUC TNC KUKALKAG Olkovopiac kat tn Olaxeiplon
ETUKIVOUVWYV VALKWY PHECW Tou BIM.

ZUPTEpAoHATA KAL GUCTACELG YL THV AVATITUEN TNG KATAPTIONG

To BIM4D uttoypappidet Tnv eneiyovod avaykn yla tpocappUooipd Ttpoy pappata Katdptiong mou
Ba edodlalouvv toug emayyeApatieg pe Pnolakeg defloTNTEC TPOCAPHOCHEVESG OTIC EPYACIEC
arnodopnong. H ocuvepyaoia HETa&y TtApoxwyV ETTAYYEALATLKAC KATAPTIONC KAL EKTIPOCWTIWY TOU
KATAOKEVAOTIKOU KAAJOU eival {wTlkAG onuaciag ywa va diacdaAlotel otL ta mpoypdupata
euBuypappidovtal pe TIC aAvAYKEG TOU TPAYHATIKOU KOopou, BIwE yla TIC HIKpopeoaieg
emuxelpnoelc (MPE). Mia otadlakr TPocEyylon NG KATAPTIoONG, O ouVOUACHO HE HEAETEC
TIEPLTITWOEWY, UTtopel va yepupwoel ta Kevd OefloTNTWY Kal va Tpowbnoel tov Ynolako
petaoxnuatiopo. Evbuypappidovtag tnv kataption tou BIM pe toug otoxoug Blwaoipgotntag tng
EE, n mpwtoBouAiaautr urtootnpilel TN HETABAGN TTPOC HLa KUKALKE OLKOVOUid, EVOUVAUWVOVTAG
TO EPYATLIKO DUVAMLKO yLavVATIPOWBOACEL TNV KAWVOTOMIA OTLC BLWOLEC KATACKEUAOTIKEG TIPOKTIKEG.

Ma va avTiPeTwTioToly Ta Kevd JeELOTATWY Kal va evioXubel n evowpdtwon touv BIM oTtig
TIPAKTIKEG ATtOdOUNCNG, Ol AKOAOUBEC CUCTACELG HE EMKEVTPO TNV KATAPTION TIPOKUTITOUV ATTO
TIC dpaotnpLotnteg tou MNMaketou Epyaciag 2:

1. AvATTUEN EKTIAS EUTIKWYV TIPOYPAHHATWYV YL GUYKEKPUEVOUG pOAouG: MNpocappuoyn
EKTIALDEUTIKEG EVOTNTEC YA JLAdOPETIKOUE POAOUG OTIW G EPYOBNYOL, TEXVLKOL, EpyalOHEVOL
OTNV KATAOKEUN Kal TNV arnodopnon Kt SLaxXELPLOTEG EYKATACTACEWY, £0TIAJOVIAG OTLG
avtioTolXeg appodLOTNTEG TOUG OTNV artodopnon Ye xpnon BIM

2. Anpoupyia €VEAKTWY EKMAWBEUTIKWY Tpoypapuatwy: [lapoxr eKmAldsUTIKWYV
TIPOYPAUMATWY Yyl apxXAploug, HECOUC KAl TIPOXWPNHEVOUG, ETILTPETOVIAC OTOUC
ouppetexovteg va efediococovial pe 1o OIKO TOUC pPuUBPO KAl  eaocdaliloviag
TPooPBactpoTnTa tooo yia Ti¢ MME 060 Kat yLa TG HEYAAEG ETILXELPNOELG
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3. KaBoplopogpaocikwyOepatwykataptiong: ¥nolakdepyaisiaylatny tapakoAovbnon
UALKWV KOl TEXVIKEG ATTOdOMNGNG

4. EVOWHATWON MPAKTIWKAG HAOnong: ZupumepiAnyn TPOKTIKWY OCKNCEWY, HEAETWV
TIEPITITWO NG ATIO TOV TIPAYHATIKO KOGHO KAl THAOTIKA £pyaylatny avAdeLEn TWV TIPAKTIKWY
odeAwyv tou BIM otn Buwoiun arodopnon

5. Mpocappoyn TG KATAPTIONG 0TA TOTIKA TAdiowa: [1pocappoyr Tou TIEPLEXOUEVOU TNG
KATAPTIONG WOTE VA EUOUYPAUHLOTEL HE TOUC TOTILKOUC KAVOVIOHOUC, Ta eTtiteda PndLaknig
WPLHOTNTAC KAl TOUG O0TOXOUC BLwaotpoTnTacg, e€acdalidovrtagouvdadelakal cuUPpopdwaon.
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Sintesi

Il Building Information Modeling (BIM) sta rivoluzionando il settore delle costruzioni come
metodologia di lavoro collaborativo che integra strumenti digitali per gestire e condividere
informazioni durante l'intero ciclo di vita del progetto. Promuovendo il lavoro di squadra,
migliorando 'efficienza e supportando pratiche sostenibili, il BIM consente alle parti interessate
di ottimizzare i processi di progettazione, costruzione e manutenzione.

Il lavoro del consorzio BIM4D nell'ambito del Work Package 2, & consistito nell’esaminare
l'integrazione delBIMincinque paesi europei (Belgio, Germania, Grecia, Italia e Slovenia) conun
focus sulla sua applicazione nella decostruzione. Cio ha incluso affrontare le esigenze di
competenze, le lacune politiche e il ruolo del BIM nel promuovere pratiche sostenibili come lo
smantellamento selettivo e il riutilizzo dei materiali.

Risultati chiave inclusi

1. Lacunediintegrazione: quando utilizzato, ilBIM € ampiamenteapplicato nell'edilizia ma
sottoutilizzato nella decostruzione, evidenziando la necessita di una formazione
specializzata per colmare questa lacuna.

2. Carenza di competenze: esiste una carenza diffusa di professionisti qualificati sia nel
BIM che nella decostruzione sostenibile, il che evidenzia la necessita di una formazione
mirata.

3. Alineamento all'economia circolare: il potenziale del BIM per ottimizzare il recupero
dei materiali supporta gli obiettivi di sostenibilita dell'UE, ma richiede quadri politici e
pratici solidi.

4. Esigenze localizzate: le diverse normative nazionali e i diversi livelli di maturita digitale
richiedono approcci formativi adattabili e su misura per il contesto di ciascun Paese.

Risultati chiave della ricerca e della valutazione dei bisogni

e Sondaggi:tra224 intervistati, l'elevata consapevolezza del BIM contrasta con la limitata
applicazione pratica nella decostruzione. La formazione sui flussi di lavoro digitali, lo
smantellamento selettivo e il monitoraggio dei materiali € una priorita.

e Workshop:lediscussionitra 163 partecipanti hanno sottolineatola collaborazione trale
parti interessate, gli incentivi governativi e la necessita di una formazione specifica per
ruolo per superare sfide come i vecchi dati di costruzione e i materiali pericolosi. Primadi
adottare il BIM, sembra essenziale migliorare le competenze digitali all'interno delle
aziende (uso di software di gestione, dispositivi di misurazione, applicazioni 3D, ecc.).
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Eventi nazionali salienti

e Belgio:concentrarsi sulla graduale integrazione digitale e sulla professionalizzazione dei
ruoli di decostruzione.

e Germania: forte impulso alla digitalizzazione con interesse per la formazione
professionale precoce per il BIM.

e Grecia: enfasi sugli incentivi e sulla formazione personalizzata alla decostruzione.

e ltalia: sostiene standard unificati e politiche di supporto per la decostruzione basata sul
BIM.

e Slovenia: evidenzia gli obiettivi dell'economia circolare e la gestione dei materiali
pericolosi attraverso il BIM.

Conclusioni e raccomandazioni per lo sviluppo della formazione

BIM4D sottolinea l'urgente necessita di programmi di formazione modulari e adattabili che
forniscano ai professionisti competenze digitali su misura per le attivita di decostruzione. La
collaborazione tra i fornitori di formazione professionale e i rappresentanti del settore edile &
fondamentale per garantire che i programmi siano in linea con le esigenze del mondo reale, in
particolare per le PMI. Un approccio graduale alla formazione, combinato con casi di studio
dimostrativi, puo colmare le lacune di competenze e promuovere la trasformazione digitale.
Allineando la formazione BIM agli obiettivi di sostenibilita dell'UE, questa iniziativa supporta la
transizione verso un'economia circolare, consentendo alla forza lavoro di guidare l'innovazione
nelle pratiche edilizie sostenibili.

Per colmare le lacune di competenze e migliorare l'integrazione del BIM nelle pratiche di
decostruzione, le seguenti raccomandazioni incentrate sulla formazione sono tratte dalle
attivita del WP2:

1. Sviluppare programmi di formazione specifici per ruolo : personalizzare i moduli di
formazione per diversi ruoli quali capisquadra, tecnici, operai addetti alla costruzione e
alladecostruzione e facility manager, concentrandosi sulle rispettive responsabilita nella
decostruzione abilitata dal BIM.

2. Offrire percorsidi apprendimento modularieflessibili : fornire percorsi di formazione
per principianti, intermedi e avanzati, consentendo ai partecipantidi progredire al proprio
ritmo e garantendo l'accessibilita sia alle PMI che alle grandi imprese.

3. Definire gli argomenti chiave della formazione : concentrarsi su argomenti essenziali
quali i fondamenti del BIM, i principi dell'economia circolare, gli strumenti digitali per il
monitoraggio dei materiali e le tecniche di decostruzione.

4. Incorporare l'apprendimento pratico : includere esercizi pratici, casi di studio reali e
progetti pilota per dimostrare i vantaggi pratici del BIM nella decostruzione sostenibile.
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5. Adattare laformazione ai contesti locali : personalizzare i contenuti della formazione

per allinearli alle normative locali, ai livelli di maturita digitale e agli obiettivi di
sostenibilita, garantendo pertinenza e conformita.
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Povzetek

Building Information Modeling (BIM) revolucionira gradbeni sektor kot metodologija
sodelovalnega dela, ki vklju€uje digitalnaorodja za upravljanje inizmenjavo informacijv celotnem
Zivljenjskem ciklu projekta. S spodbujanjem timskega dela, izboljSanjem ucinkovitosti in
podpiranjem trajnostnih praks BIM omogoca deleznikom optimizacijo procesov nacrtovanja,
gradnje in vzdrZzevanja.

V okviru delovnega paketa WP2 je projektni konzorcij preucil integracijo BIM v petih evropskih
drzavah - Belgiji, Nemciji, Grciji, Italiji in Sloveniji — s poudarkom na njeni uporabi pri
dekonstrukciji. To vklju€uje obravnavanje potreb poznanjihin spretnostih, vrzeli v politikiinvlogo
BIM pri spodbujanju trajnostnih praks, kot sta selektivha demontaZa in ponovna uporaba
materialov.

Kljuéne ugotovitve vkljucujejo:

1. Integracijske vrzeli: Uporaba BIM v gradbeniS$tvu je vse bolj razSirjena, ne pa tudi v fazi
dekonstrukcije, kar poudarja potrebo po specializiranem usposabljanju za odpravo te
vrzeli.

2. Pomanjkanje spretnosti: Obstaja izrazito pomanjkanje strokovnjakov, usposobljenih za
BIM in obenem za trajnostno razgradnjo, kar poudarja povprasevanje po ciljno
usmerjenem usposabljanju.

3. Uskladitev s kroznim gospodarstvom: Potencial BIM za optimizacijo materialne
predelave podpira trajnostne cilje EU, vendar zahteva trdne, definirane okvire politike in
prakse.

4. Lokalizirane potrebe: Razli¢ni nacionalni predpisi in stopnje digitalne zrelosti zahtevajo
prilagodljive pristope k usposabljanju, primerne kontekstu vsake drzave.

Kljucni rezultati raziskav in ocenjevanja potreb

e Raziskave: Med 224 anketiranci je, v nasprotju z omejeno praktiCno uporabo pri
dekonstrukciji, prisotna visoka ozaves$¢enost o BIM. Usposabljanje za digitalne delovne
tokove, selektivno razstavljanje in sledenje materialu je prednostna naloga.

e Delavnice: Razprave med 163 udeleZenci so poudarile sodelovanje med delezniki,
pomen vladnih spodbud in potrebo po usposabljanju za posamezne vloge za
premagovanje izzivoy, kot so podatki, vezani na starejSe stavbe in nevarne materiale. Pred
uvedbo BIM se zdi nujno izboljSati digitalne spretnosti v podjetjih (uporaba programske
opreme za upravljanje, uporaba merilnih naprav, 3D aplikacij itd.).
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Nacionalni povdarki

e Belgija: Osredotocenost na postopno digitalno integracijo in profesionalizacijo vlog pri
razgradniji.

¢ Nemcija: MoCan zagon digitalizacije zzanimanjem za zgodnje poklicno usposabljanje za
BIM.

e Gréija: Poudarek na spodbudah in prilagojenem usposabljanju za dekonstrukcijo.

o ltalija: Zagovarja enotne standarde in politicno podporo za dekonstrukcijo, ki joomogoca
BIM.

e Slovenia: Poudarja cilje kroznega gospodarstva in uporabo BIM za ravnanje z nevarnimi
materiali.

Sklepi in priporocila za razvoj usposabljanja

BIM4D poudarja nujno potrebo po modularnih, prilagodljivih programih usposabljanja, ki naj
strokovnjake opremijo z digitalnimi veS€inami, prilagojenimi nalogam dekonstrukcije.
Sodelovanje med ponudniki poklicnega usposabljanja in predstavniki gradbene industrije je
klju¢nega pomena za zagotovitev usklajenosti programov z resni¢nimi potrebami, zlasti za MSP.
Postopni pristop k usposabljanju v kombinaciji s predstavitvenimi Studijami primerov lahko
premosti vrzeli v znanju in spretnostih ter spodbudi digitalno preobrazbo. Z uskladitvijo
usposabljanja BIM s trajnostnimi cilji EU ta pobuda podpira prehod na krozno gospodarstvo in
opolnomoca delovno silo, da spodbuja inovacije v trajnostnih gradbenih praksah.

Zaodpravo vrzelivznanjuinizboljSanjuvklju¢evanjaBIMv prakse dekonstrukcije soiz dejavnosti
delovnega paketa WP2 pridobljena naslednja priporocila, osredotocena na usposabljanje:

1. Razvijte programe usposabljanja, specificne za vloge: Prilagodite module
usposabljanja za razli¢ne vloge, kot so delovodje, tehniki, gradbeni in dekonstrukcijski
delavciterupravljavci objektov, s poudarkom na njihovih odgovornostih pri dekonstrukciji,
ki jo omogoca BIM.

2. Ponudite modularnein prilagodljive u¢éne poti: Zagotovite zaCetne, srednje in napredne
poti usposabljanja, ki udelezencem omogoc¢ajo napredovanje v lastnem tempu in
zagotavljajo dostopnost tako za MSP kot za velika podjetja.

3. Opredelite kljuéne teme usposabljanja: Osredotocite se na bistvene teme, kot so
osnove BIM, nacCela kroZnega gospodarstva, digitalna orodja za sledenje materialom in
tehnike dekonstrukcije.

4. Vkljucite prakti€no ucenje: Vkljucite prakti¢ne vaje, Studije primeroviz resni¢negasveta
in pilotne projekte, da pokazete prakti¢ne prednosti BIM pri trajnostni dekonstrukciji.

5. Prilagodite usposabljanje lokalnemu kontekstu: Prilagodite vsebino usposabljanja
lokalnim predpisom, stopnjam digitalne zrelosti in trajnostnim ciljem, s ¢imer zagotovite
ustreznost in skladnost.
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Introduction

Building Information Modelling (BIM) is an innovative and transformative technology in the
construction industry, offering a 3D digital representation of the physical and functional
characteristics of buildings and infrastructure. BIM facilitatesimproved collaboration, efficiency,
and sustainability throughout the lifecycle of a project, from design and constructionto operation
and maintenance.

Europe has been at the forefront of BIM adoption, with varying degrees of implementation and
maturity across countries. The Directive 2014/24/EU on public procurement, adopted by the
European Union in 2014, plays a pivotal role in promoting the use of BIM across Europe. This
directive encourages member states to consider digital tools, such as BIM, for public works
contracts. The aimis to enhance efficiency, transparency, andinnovationin public procurement
processes.

A.2.1 has provided detailed research to conform a report on the status of BIM uses providing an
overview of the status of BIM in Belgium, Germany, Greece, Italy, and Slovenia, the countries that
are represented in the BIM4D consortium. The second part of the research has been devoted to
the use of BIM for deconstruction considering various elements: theoretical perspectives,
benefits, current skills needs, challenges, relating policies and links with sustainable waste
management.

A.2.2 - Needs assessment on current skills needs of the use of BIM at EOL practices has been
implemented via a survey to understand the skills required for effectively using Building
Information Modeling (BIM)in the deconstruction phase of construction projects and detect skills
needs to design the training within the BIM4D project.

A.2.3 - Exchange between construction/deconstructionworkers and education professionals on
the BIM use at EOL practices: Strengths and challenges has been implemented via workshops
designed to foster exchange between construction, deconstruction workers, and education
professionals regarding the use of Building Information Modeling (BIM) in End of Life (EOL)
practices.

A.2.4 - Final Analysis on the BIM uses at EOL practices builds on the findings from earlier WP2
researchand needs assessment activities. These insights serve as the foundation for developing
the innovative BIM4D training program, designed to enhance digital and green skills for applying
BIMin deconstruction processes. On the digital front, the emphasisis on more effective use and
mastery of a broader range of digital applications. On the ecological side, the focus shifts to
raising awareness of raw material scarcity and driving our society toward a circular economy.
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Findings from WP2 activities

A2.1 Report

The BIM4D A2.1 report identified key shared needs across Belgium, Germany, Greece, Italy, and
Slovenia, including:

1. Integration of BIM and Deconstruction: All countries highlight a lack of practical
integration of BIM into deconstruction processes, suggesting the need for specialized
training programs that bridge this gap.

2. Skill Development: Awidespread shortage of skilled professionals proficientinboth BIM
and sustainable deconstruction techniques is a common challenge.

3. Circular Economyand Sustainability: There is a strongfocus on reducing waste through
deconstruction, which BIM can optimize, calling for training in sustainable practices.

4. Adaptability to LocalContexts: Varying national standards and regulations make it clear
that an adaptable BIM training approach is necessary to ensure compliance across
different countriesand regions. More detailed insights on the specific BIM skills and needs
for each country can be found in the BIM4D A2.1 report (link).
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A2.2 Surveys

BIM4D surveys in numbers

Country Number of responses collected
Belgium 50

Germany 23

Greece 51

Italy 51

Slovenia 49

TOTAL 224

Common findings

1. Awareness vs. Implementation Gaps

In all countries, BIM's potential is widely recognized, yet its actual application, even in
construction, remainslimited. Whenimplemented, BIM is predominantly focused on design and
construction, with significantly less use in demolition or renovation stages, highlighting a gap
between awareness and practical usage. While the potential of digital twins for deconstruction
and material recovery simulation is acknowledged, their real-world application remains
uncommon, especially among smaller companies.

2. Interestin Developing Internal Digital Processes

Acrossall countries, thereis a notable interestin enhancing internal processesthrough BIM and
digitization, with many organizations recognizing the benefits of transitioning to digital workflows.

3. Demand for Upskilling and Training

In all countries, there is a strong callfor targetedtrainingin digitaltools, BIM and EOL processes
(such as selective dismantling, recycling, and materialreuse). Training iswidely seen as essential
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for fostering a skilled workforce capable of utilizing BIM and digital tools effectively across the
building lifecycle.

4. Importance of Detailed Component Data

Respondents in all countries emphasized the need for accurate and detailed digital data on
building components, which is critical for sustainable practices in deconstruction and material
recovery (efficient dismantling, tracking, and reuse of materials).

5. Challenges with Older Buildings

Accessto informationonolder buildings is arecurrent challenge, as they were not designed with
BIM. The lack of digital data for these structures complicates planning for deconstruction,
inventory management, and recycling efforts.

National specificities

Belgium

« Digital Maturity Gaps: Significant digital gaps exist, particularly among small and
medium-sized enterprises (SMEs), which are less engaged with BIM compared to larger
firms.

¢ Workforce and Training Constraints: Labor shortages and urgent demands for energy-
efficient renovationslimit the sector’s ability to focus on BIM and deconstruction training.

e Role-Specific Training Needs: Training must be tailored to various roles within
organizationsto ensure relevant staff can accessdigital data (BIM and others) and use it
collaboratively.

Germany

o Steady Progress in Digitalization: Germany’s construction industry shows good
momentum in BIM adoption for site management, though it’s still rare in demolition and
renovation.

e Simulation for Dismantling: BIM simulations for optimized materialrecovery are seen as
important for sustainable demolition practices.

Greece
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¢ Emphasis on Deconstruction Training: Greece highlights a unique demand for training
focused on deconstruction, recyclability, and waste reduction using BIM.

e As-Built Scope Management: Interest in training also includes “as-built” scope
management, which underscores a focus on defining roles and responsibilities in BIM -
enabled deconstruction.

ltaly

e BIM Leadership by Architects and Engineers: Architects and engineers lead BIM
adoption, with a need to expand its use among contractors and facility managers for
broader impact.

¢ Implementation Challenges with Standards: While there is high awareness of
international standards (ISO 19650), actual application in deconstruction remains
limited, requiring better standardization.

e Need for Policy Support: Italy faces a need for clearer policies and standardized
processes to facilitate BIM’s role in sustainable demolition.

Slovenia

e Circular Economy Focus: Slovenia emphasizes BIM’s role in advancing the circular
economy, with a call for detailed material databases and recycling data. In the optics of
the importance of digital traceability during the decommissioning of buildings, the
financial burden has also been exposed: the costs of analyzing construction waste to
determine its fithess for reuse in construction.

e Asbestos Management in BIM: Due to older building stocks, asbestos management is
prioritized, suggesting BIM integration of hazardous material data to comply with EU
regulations.

¢ Incentives for Public Projects and SMEs: Recommendations include government
incentives for BIM adoption, especially for projects involving asbestos and by SMEs, to
ensure safety and regulatory compliance.
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Workshops

BIM4D workshops in numbers

Country Number of workshops Number of participants
Belgium 1 37

Germany 1 14

Greece 1 20

Italy 2 43 (26 +17)

Slovenia 2 49 (9 + 40)

TOTAL 7 163

Common findings

Training and Education: A recurring theme across all countries is the need for
comprehensive training in BIM, especially in relation to its application in the
deconstruction phase. Workshop participants in Belgium, Germany, and Slovenia
emphasize the necessity of specific training for all roles involved in construction and
deconstruction, ensuring that both new graduates and experienced professionals are
well-equipped to effectively use digital project data.

Integration of BIM in Deconstruction: While BIM is widely used in construction, its
adoption in the deconstruction phase remains rare across all countries. Thereis a strong
call for further exploration and development of BIM’s role in deconstruction, particularly
for material recovery and reuse.

Collaboration and Stakeholder Engagement: Collaboration between industry
stakeholders, including contractors, architects, facility managers, and policymakers, is
critical. Countries such as Belgium, Germany, and Slovenia highlight the need for a
collaborative approach to foster digital transformation and sustainable practices.

Gospodarska

SCUOLA g
g COSTRUZIONI
» VICZNZA
Andrea Palladic

and Indusiry of Slovenia



4.

5.

Co-funded by
the European Union

BIMA4

25

Funded by: Erasmus+ KA2 - VET
Project Agreement Number: 2023-1-EL01-KA220-VET-000158810

Policy and Government Support: Governments are encouraged to provide incentives,
clearregulations, and financial supportto encourage the adoption of BIM, particularly for
deconstruction projects. Thisisemphasizedin Slovenia and Greece, where there is a clear
need for stronger legislative frameworks and incentives to promote BIM integration.

Technological and Digital Maturity: There is a shared recognition that advancing digijtal
maturity is essential for the construction industry’s transition to more sustainable
practices. This includes the integration of BIM with Al, GIS, and other technologies to
enhance the deconstruction process, material sorting, and recycling.

Role of Demonstrative Case Studies and Pilot Projects: Workshops participants
underscored the importance of showcasing successful BIM integration through real-life
case studies. These case studies help validate processes, engage stakeholders, and
demonstrate the practical benefits of using BIM in deconstruction projects.

National specificities

Belgium

Deconstruction Thinking from the Outset: Belgian workshop participants stressed the
importance of embedding deconstruction considerations at every stage of the project
lifecycle. For new buildings, this means planning for dismantling from the beginning, while
for renovations, it focuses on maximizing resource reuse by salvaging materials.

Role Creation and Professionalization: Belgian workshop participants emphasized the
creation of new professionsinthefield of sustainable deconstruction. This translatesinto
the development of new skills, such as inventorying materials to be recovered from a
building, dismantling properly, and managing stocks of disassembled materials to be
redistributed to new users.

GradualDigitalIntegration: Belgian workshop participants advocated for a gradual, step-
by-step approach to digitalintegration, ensuring that both large and small companies, as
well as workers, feel supported during the transition.

Germany
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Focus on Facility Managers: German workshop participants highlighted the importance
of training facility managers to use BIM throughout the building lifecycle, ensuring that
data is continually updated.
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Focus on Early Training: Germanworkshop participants advocatedforincorportating BIM
fundamentals into vocational training early on, especially in the first year of
apprenticeships.

Slow BIM Adoption and Technical Integration Challenges: Greece faces challenges
related to the slow adoption of BIM and the technical difficulties in integrating it with
existing systems. There is a need for tailored training programs that align with the latest
European BIM standards and specific deconstruction needs.

Incentives for BIM Adoption: Greece suggests creating incentives to encourage
companies to adopt BIM and recommends modules tailored to different roles in the
construction process, particularly focusing on deconstruction, renovation, and material
reuse.

High Interest in BIM for Deconstruction: While BIM is widely used in the construction
phase, there isincreasing interestin its application to the deconstruction phase. Italian
workshops participants highlighted the need for specific training focused on the end-of-
life use of materials and the integration of BIM into the deconstruction phase.

Clear Rules and Unified Standards: Italian workshops participants called for the
development of clear, unified rules and standards for BIM use in deconstruction to
facilitate itswider application and ensure consistency across all involved stakeholders.

Slovenia
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Emphasis on Sustainable Planning and Recycling: Slovenian workshop participants
placed a strong emphasis on integrating advanced technologies like Al and machine
learning to optimize deconstruction processes and improve material recovery.

Hazardous Materials Management: A significant concern shared by Slovenian workshop
participantsistheintegration of hazardous materials (e.g., asbestos, lead, PCBs) into BIM
models for safe deconstruction and compliance with regulations.

Legislative Support and Case Studies: Slovenian workshop participants stressed the
need for government support through financialincentives and clearerregulations. It also
advocates for validating BIM models through smaller deconstruction projects to build
best practices.
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Conclusion

BIM4D WP2 findings emphasize a clear need for targeted vocational training to support BIM and
digital tools integration in deconstruction processes. Belgium, Germany, Greece, Italy, and
Slovenia all face common challenges in applying BIM during end-of-life building phases,
particularly for selective demolition, resource recovery, and sustainable material reuse. To bridge
these gaps, vocational training providers, in collaboration with sectoral representatives, could
lead the way in developing targeted programs that focus on BIM’s unique requirements in
sustainable deconstruction, aligning with EU circular economy goals.

Akey priority forvocational providersisto create modular, role-specific coursesthataddress both
foundational digital skills and advanced deconstruction techniques, enabling professionals—
such asarchitects, contractors, andfacilitymanagers—to effectivelyintegrate digitisation across
all stages of the buildinglifecycle. Collaboration with construction sectoral representatives would
add value by helping to identify specific skill gaps within different roles and ensuring that training
aligns with actual industry needs. Sectoral input would be invaluable for tailoring programs that
are both relevant and immediately applicable across varying company sizes and project types.

Giventhediverse levels of digitalreadiness within the constructionindustry, a staged, adaptable
approach to BIM trainingis essential. Training providers could develop beginner to advanced
tracks, offering flexibility for both SMEs and larger firms to progress at their own pace. Sectoral
representatives could further support this by promoting digital competency benchmarks across
the industry, fostering a culture of digitaltransformation that encourages companies at all levels
to embrace BIM adoption. This would be particularly beneficial in countries where smaller
companies often face barriers to digitalization.

Hands-on skills in BIM application are also crucial for practical deconstruction tasks. Training
providers should incorporate modules on digital twins, component data management, and
materialtracking, which are critical for effective planning, deconstruction,and material recovery.
Sectoral representatives could facilitate this by advocating for demonstrative case studies and
pilot projects that showcase BIM's benefits in real-world deconstruction scenarios, thereby
encouraging industry-wide engagement and validating BIM practices for sustainable building.

In summary, vocational training providers and construction sectoral representatives, have a
pivotal role in advancing BIM proficiency for sustainable deconstruction across Europe. By
developing adaptable, role-specific training that emphasizes practical applications and aligns
with industry standards, they can equip the workforce with the skills needed to support a
sustainable, circular future.
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Recommendations for the Development of Training

To address skill gaps and enhance BIM integration in deconstruction practices, the following
training-focused recommendations are drawn from the WP2 activities:

6. Develop Role-Specific Training Programs: Tailor training modules for different roles
such as foremen, technicians, construction and deconstruction workers and facility
managers, focusing on their respective responsibilities in BIM-enabled deconstruction.

7. Offer Modular and Flexible Learning Tracks: Provide beginner, intermediate, and
advancedtraining tracks, allowing participantsto progress at their own pace and ensuring
accessibility for both SMEs and large enterprises.

8. Define Key Training Topics: Focus on essential subjects such as BIM fundamentals,
Circular economy principles, Digital tools for material tracking, and Deconstruction
techniques.

9. Incorporate Practical Learning: Include hands-on exercises, real-world case studies,
and pilot projects to demonstrate the practical benefits of BIM in sustainable
deconstruction.

10. Adapt Training to Local Contexts: Customize training content to align with local
regulations, digital maturity levels, and sustainability goals, ensuring relevance and

compliance.
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